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Abstract: The aim of this study was to investigate the validity and reliability of the Turkish Tampa Kinesiophobia Scale-Short Form in
individuals with low back pain. A total of 111 volunteer patients aged between 30 and 65 years (mean 48+12 years) and diagnosed
with mechanical low back pain were included in the study. Explanatory factor analysis (EFA) and confirmatory factor analysis (CFA)
were applied to the data to test the construct validity. Item-total correlations were calculated to test item discrimination and
Cronbach-a values were calculated to test reliability. To determine the criterion validity, the Turkish versions of the Visual Analog
Scale (VAS), the SF-36, the Fear-Avoiding Beliefs Questionnaire (FABQ), and the Roland-Morris Disability Questionnaire (RMDQ) as
well as the TSK-11, which was translated into Turkish, were administered. There was no difference between the TSK-11 test and retest
measurement results (P>0.05). Cronbach a levels for test and retest were calculated as 0.74 and 0.81. The variance of the first factor in
the factor analysis was 35.372%, indicating that the Turkish version of the TSK-11 consisted of one dimension. As a result of DFA, the
TSK-11 fit index criteria in other fit indices. In the test-retest analyses of the Turkish version of TSK-11, intraclass correlation
coefficient (ICC) values ranged from 0.403 to 0.479, while TSK-11 Cronbach's alpha values were 0.727-0.748. There was a positive
relationship between TSK-11 and FABQ, RMDQ, and VAS (r=436**, 589** 589** respectively), and a moderate negative relationship
between TSK-11 and SF-36. In our study, the Turkish version of the TSK-11 was found to be valid and reliable. The TSK-11 can be used
in clinical practice and research to evaluate fear of movement in individuals with low back pain in Turkish society.
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1. Introduction

Kinesiophobia is a state of fear-avoidance against activity
and physical movement in case of painful or repetitive
2005). It is assumed that
kinesiophobia is associated with increased pain,
decreased physical activity level, and a poor
psychological state (Shelby et al, 2012). In addition, it
may cause physical and functional disability and an

injury  (Burwinkle,

increase in psychological symptoms (Ishak et al., 2017).

The lumbar spine is a strong structure that provides
support, strength, and flexibility to the body. In daily life,
mechanical/soft tissue-originated injuries can be seen in
the lumbar region. Low back pain occurs as a result of
these injuries. Low back pain can be defined as pain,
muscle spasm, and stiffness felt in the region between the
lower costal border and the gluteal lines, with or without
leg pain (Koes et al., 2006). Low back pain is a condition
that is very common in the world and can cause health

expenditures, job losses, and a significant decrease in
quality of life (Kopec et al, 2004). Approximately 623
million people in the world experience low back pain
(Buchbinder et al, 2013). In an epidemiological study
conducted in two different regions in Tiirkiye, the
prevalence of low back pain was reported as 44.1% and
46.6% (Gilgil et al,, 2005; Okstiz, 2006).

It was observed that kinesiophobia plays a negative role
in the rehabilitation of patients suffering from low back
pain (Picavet et al,, 2002). For patients with chronic low
back pain, the importance of kinesiophobia increases due
to disability and the long duration of symptoms. Lack of
activity due to kinesiophobia can cause muscle atrophy
and thus worsening of symptoms (Karayannis et al,
2013). For this reason, understanding the effects of pain-
related fear and avoidance behaviors in chronic low back
pain and functional disability becomes more important in
the treatment of low back problems and reducing the
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rate of disability (Nava-Bringas et al., 2017).

One of the questionnaires used in the evaluation of
kinesiophobia is the Tampa Scale for Kinesiophobia
(TSK). Vlaeyen et al. (2000) published the original scale
consisting of 17 items in 1995. The scale includes
injury/re-injury and fear-avoidance parameters in work-
related activities. Wobby et al. (2005) published the TSK-
11 in the American population in 2005, excluding 4 items
(items 4, 8, 12, and 16) with reverse scoring and 2 items
with weak psychometric properties (items 9 and 14). The
psychometric properties of the TSK-11 were investigated
in  English-speaking and non-English  speaking
populations in patients with anterior cruciate ligament
reconstruction, low back pain, neck pain, chronic pain,
and musculoskeletal pain (Cai et al, 2019). The TSK
allows the evaluation of kinesiophobia in relation to low
back pain problems in a shorter time and in a practical
way, so this study aimed to make the Turkish adaptation
of TSK-11 and to investigate its validity and reliability.

2. Material and Methods

The study was carried out in Kayseri State Hospital and
Yozgat Bozok University, Faculty of Medicine,
Department of Physical Medicine and Rehabilitation. A
total of 111 volunteer patients aged 30-65 years (mean
48+12 years) with low back pain were included in the
study. Inclusion criteria: Being in an age range of 30-65
years, being literate, being a Turkish native speaker, and
having a history of low back pain for at least six months.
Exclusion criteria were: Having a known autoimmune,
neurological, or psychiatric disorder, having a history of
fracture, infection, tumor, or surgery (for the last 3
months), and having advanced COPD or chronic heart
failure.

Tampa Scale for Kinesiophobia-Short Form (TSK-11) is
an 11-item scale with a 4-point Likert scoring (1=I
strongly disagree, 4=I totally agree). The score range of
the scale is 11-44. A high score on the scale indicates a
high level of kinesiophobia (Woby et al, 2005). It is
recommended in studies to use the total score.

A detailed medical history of all patients was recorded.
Demographic characteristics and physical characteristics
of all individuals (age, body weight, height, education
level, employment status, when the low back pain
started) were recorded. The data required for the study
were collected face-to-face (personal interview), as it
provides great advantages in terms of increasing the
probability of getting extended answers and allowing
multiple questions to be asked (Yal¢in et al,, 2021). A 5-
step standard procedure was used in the Turkish
adaptation of the TSK-11. Before translating the TSK-11
into Turkish and performing validity and reliability
studies of the Turkish version, permission was obtained
from the authors via e-mail. A five-stage protocol was
adopted in the adaptation process of the questionnaire.
At the first stage, a committee of Turkish-English
bilinguals, who have a sufficient amount of content
knowledge, independently translated the original

questionnaire into the target language. At the second
stage, the same committee of experts convened to
analyze, discuss, and identify inappropriate terms and
expressions in the translated version. At the third stage,
two speakers of English with no knowledge of the
content but who can speak Turkish translated the
Turkish version of the questionnaire back into English. At
the fourth stage, healthcare professionals examined the
questionnaire in terms of cultural adaptation to minimize
the differences between the original and translated
versions. At the fifth stage, the Turkish version of the
questionnaire was piloted in 30 patients with mechanical
low back pain. Some expressions in the questionnaire
were replaced with more culturally suitable ones in the
target language. After completing all cultural adaptation
procedures, the questionnaire was finalized (Beaton et
al, 2000). Then, the reliability and validity studies were
carried out. All of the patients completed the TSK-11. The
Turkish versions of the Visual Analogue Scale (VAS), the
SF-36, the Fear-Avoidance Beliefs Questionnaire (FABQ),
and the Roland-Morris Disability Questionnaire (RMDQ)
scales were also administered. After 1 week, patients
completed the TSK-11 a second time for test-retest
reliability analysis.

2.1. Tampa Scale for Kinesiophobia (TSK)

The TSK-11 was designed to evaluate kinesiophobia and
consists of 11 questions. Each item includes strongly
disagree, disagree, agree, and strongly agree options and
is scored according to a 4-point Likert scale. The total
score ranges from 11 to 44. A high score indicates a high
level of kinesiophobia (Woby et al, 2005). Individuals
were asked to tick the appropriate box for each question,
and the total score was calculated.

2.2.Visual Analog Scale (VAS)

The Visual Analogue Scale is a reliable and valid pain
measurement method in the evaluation of the severity of
chronic pain. A 10-cm Visual Analogue Scale (VAS) was
used to evaluate the pain level of the patients. The
patients were informed about the use of the pain scale (0
= no pain, 5 = moderate pain, 10 = unbearable pain), and
they were asked to mark the level of pain they felt during
sleep, rest, and activity (walking) (Buenaventura et al.,
2007).

2.3.Fear-Avoidance Beliefs Questionnaire (FABQ)
The FABQ was developed by Waddell et al. in 1993 to
evaluate fear-avoidance beliefs in low back pain
depending on the effects of physical activity and work
(Waddell et al,, 1993). The FABQ has 16 items and two
subscales: physical activity and work. The physical
activity section consists of 5 items and the labor section
consists of 11 items. The questionnaire is a 7-point
Likert-type scale. In the answers, 0 points are given to
the statement of "I don't agree at all" and 6 points to the
statement of "I totally agree". Both subscale scores can be
used independently. Items 1, 8, 13, 14, and 16 of the
original questionnaire are not included in the scoring.
The Physical Activity section can get a minimum of 0 and
a maximum of 24 points. The Work section can get a
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minimum of 0 and a maximum of 42 points. It is accepted
that there is a decrease in fear-avoidance behavior within
the section as the total score approaches 0, and an
increase in fear-avoidance behavior as it approaches the
maximum score. Its validity and reliability study for
Turkish was performed by Bingiil et al. in 2008 (Bingiil et
al, 2013).

2.4. Roland-Morris Disability Questionnaire (RMDQ)
The functional level of the patients was evaluated with
the Roland-Morris Disability Questionnaire (RMDQ). In
the evaluation form consisting of 24 items, a total score
was calculated by giving 1 point for “Yes” answers and 0
points for “No” answers (Kii¢likdeveci et al., 2001).

2.5. Short Form-36 (SF-36)

The SF-36 was used to assess the quality of life. This
questionnaire was developed by Rand Corporation. It
was translated into Turkish and its validity and reliability
study was conducted (Kogyigit et al., 1999). It consists of
36 items that measure 8 dimensions, namely, physical
function, social function, role limitations due to physical
problems, and role limitations due to emotional
problems, mental health, energy/vitality, pain, and
general perception of health. The subscales evaluate
health from 0 to 100, where 0 indicates 'poor health' and
100 'good health'.

2.6. Power Analysis

Since the scale, whose validity and reliability were
investigated, is Likert-type, the number of cases to be
taken was determined to be at least 5 times or maximum
10 times the number of items (Brymann et al.,, 2000). In
line with this information, it was planned to include at
least 55 individuals in the study. A total of 111
individuals were included in the study.

2.7. Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) 25.0
and the Analysis of Moment Structures (AMOS) 24.0
packages were used for data analysis. Continuous
variables are presented as mean #* standard deviation
and median (minimum - largest values), and categorical
variables are presented as numbers and percentages. In
the analysis of the data, the items were correlated with
the total score. Cronbach's alpha reliability coefficients
were evaluated for the reliability and distinctiveness of
the items. Exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) were performed to
confirm the validity of the scale design. Model fit indices
were used for the reliability of CFA. Test-retest reliability
of the scale and its relationship with other scales were
evaluated using two-way Pearson Correlation analysis,
the factor structure of the scale using EFA, Principal
Components Method, and Varimax conversion. The
model determined according to EFA was tested with DFA,
and PCLOSE, Chi-square (y2), x2/sd, AGFI, NFI, RMSEA,
NFI, IFI, RMR, TLI, GFI and CFI goodness-of-fit indices
related to the model were examined as a result of the
analysis (Brymann et al, 2000).

3. Results

Forty (36%) of the participants in the study were male
and 71 (64%) were female patients. The physical and
socio-demographic characteristics of the cases, TSK-11
scores, frequency, and percentage distribution according
to various variables are given in Table 1.

Table 1. Physical and sociodemographic characteristics
of the patients, TSK-11 scores, frequency and percentage
distribution according to various variables

n %
Sex women 71 64
men 40 36
Age 30-39 34 31
40-49 25 23
50-59 23 21
60 or more 29 29
Marital status Married 99 89.2
Single 12 108
BMI(kg/m?2) 18,5-24,9 41 36.9
25-29,9 26 234
30-34,9 26 234
35-39,9 15 13.5
40 or more 3 2.7
Low back pain 6 months-1year 35 315
duration 13 months - 2 years 21 18.9

25months-5years 16 144

5 years or more 39 351
Total 111 100
Mean+SD
TSK-11 1. Scores 29.45+5.229
TSK-11 Re-test 29.16+5.061

3.1. Validity Results

The correlation (r) value of the item-reminder
coefficients was not found below 0.30. CFA was applied
to the data to test the construct validity. Thus, it was
examined whether TSK-11 was explained in three factors
(three dimensions) or two factors as defined in the
literature. As a result of CFA, items needing modification,
that had a high load on more than one factor, or that had
a similar meaning with another item in the scale, and that
caused significant decreases in x2 value when removed,
were removed from the draft scale. The total explanation
variance of the factors was calculated as 49,716. Kaiser
Meyer Olkin (KMO)= 0.815, P= 0.000, Approximate Chi-
Square= 322,306, anti-image correlation values less than
0.05 were excluded from the evaluation. The varimax
method was preferred as the factor rotation method
performed by EFA. In the factor analysis, the variance
explained by the first factor (35.372%) was 30% or
more, indicating that the Turkish version of the TSK-11
consisted of one dimension. Item-total correlations were
calculated to test item discrimination and Cronbach's a
values were calculated to test reliability. The line graph
of the factor eigenvalues of the TSK-11 is shown in Figure
1.
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Figure 1. The line graph of the factor eigenvalues of the
TSK-11.

3.1.1. Construct validity, internal consistency, and
test-retest reliability

In the factor analysis, the variance explained by the first
factor (35.372%) was 30% or more, indicating that the
Turkish version of the TSK-11 had a one-dimensional
structure. When the intraclass correlation coefficient
(ICC) values obtained from the test-retest examinations

of the Turkish version of the TSK-11 items were
examined, the ICC value ranged from 0.403 to 0.479,
while the TSK-11 Cronbach's alpha values were 0.727-
0.748. Since a scale is considered reliable when the
Cronbach's Alpha value was 0.70 and above, the TSK-11
was found to be a reliable questionnaire. Table 2 shows
internal consistency and test-retest reliability with
matrix factor analysis of the TSK-11.

CFA analysis was performed to confirm how well it could
measure features corresponding to the resulting
structure after EFA and to confirm whether the pattern
was confirmed. CFA was performed on the same dataset
for single-factor constructs. The relationship between
latent and observed variables and the variance of
observed error variables are shown in Figure 2.

When the other fit indices were examined as a result of
CFA, it was seen that the scale met the criteria of the fit
indices. Therefore, the validity of the items obtained as a
result of the TSK-11 adaptation process, as determined
by EFA, was also confirmed by CFA. The fit indices are

shown in Table 3.

Table 2. Component matrix factor analysis and Cronbach’s Alpha of items of Turkish version of TKO-11 (N=111)

Statements Factor ~Communalities Corrected Item-Total Correlation  Cronbach's Alpha if Item Deleted
So1 0.548 0.454 0.437 0.73
S02 0.689 0.514 0.479 0.724
S03 0.624 0.401 0.451 0.741
S04 0.636 0.405 0.459 0.741
S05 0.795 0.637 0.445 0.73
S06 0.669 0.474 0.475 0.727
S07 0.64 0.423 0.403 0.748
S08 0.537 0.401 0.418 0.734
S09 0.647 0.437 0.243 0.755
S10 0.703 0.605 0.516 0.72
S11 0.849 0.723 0.401 0.735
Eigenvalue 24.182

Explained variance 49.72%

Figure 2. CFA results and error variances according to the Structural Equation Model of TSK-11.
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Table 3. Goodness-of-fit

Fit Indices Perfect Fit Acceptable Fit TKO-11
AGFI 0.90<RFI<1.00 0.85<RFI<0.90 0.864
CFI 0.97=<CFI<1.00 0.95<CFI<0.97 0.954
GFI 0.90<RFI<1.00 0.85<RF1<0.90 0.922
[FI 0.95<IFI< 1.00 0.90<IFI<0.95 0.957
NFI 0.95<NFI<1.00 0.90< NFI<0.95 0.849
RMR 0.00< RMR <0.05 0.06 < RMR <0.08 0.047
RMSEA 0.00sRMSEA<0.05 0.05<RMSEA<0.08 0.055
TLI 0.95<TLI<1.00 0.90<TLI<0.95 0.934
x2/df 0.00 < x2/df <2.00 2.00 < x2/df < 5.00 1.338
PCLOSE <0.05 .00
Table 4. Normality tests comparison of TSK-11
Kolmogorov-Smirnova Shapiro-Wilk Ortalama Standart

Statistic Df Sig. Statistic df Sig. Hata
1. Scores 0.092 111 0.021 0.979 111 0.070 29.45 5.229
Test-retest 0.109 111 0.002 0.978 111 0.064 29.16 5.061

Table 5. The correlations between the Turkish version of the TSK-11 and the FABQ, RMDQ, SF-36 and NRS

SF-36
FABQ-1 FABQ-2 PF RP RE E MH SF P HP RMDQ NRS
0.358 0.436 -0.489  -0.429 -0.388 -0.239  -0.301 -0.277 -0.595  -0.533 0.589 0.514

PF= physical function, RP= role physical, RE= role emotional, E= energy, MH= mental health, SF= social functionality, P= pain, HP=
health perception, RMDA= Roland-Morris disabilite anketi, NRS= numeric rating scale.

3.2. Reliability Analysis

In addition, an equal number of new cohorts were
included in the study to determine the test-retest
reliability value of the TSK-11. The scale was applied
twice, 7 days apart. The Pearson correlation coefficient
value between the first and last measurements was
calculated. It was seen that the distribution of the first
measurement and the last measurement was normal, and
the test-retest reliability of the scale of openness to
change of managers in terms of management processes
was high. The results of the Kolmogorov-Smirnov test
performed to confirm the normality of the distribution of
the two applications are shown in Table 4.

3.2.1. Criterion validity

Two-way positive correlation was found between the
TSK-11 and the RMDQ, FABQ, and NRS. Negative
correlation was found between the TSK-11 and SF-36
subsections. The correlations between the Turkish
version of the TSK-11 and the FABQ, RMDQ, SF-36, and
NRS are shown in Table 5.

3.2.2. Floor and ceiling effects

No floor or ceiling effects were observed in this study.
This proved to be a good distribution for the Turkish
version of the TSK-11. All participants completed the
survey without difficulty and without any problems with
missing or multiple responses.

4. Discussion
To the best of our knowledge, this is the first study in the
literature on the translation and adaptation of the TSK-

11 scale into Turkish. The Turkish version of the TSK-11
was found to be valid and reliable. It was found to be a
suitable measurement tool for use in Turkish society.

For the reliability study, test-retest reliability and
internal consistency were checked. For test-retest
reliability, the TSK-11 was administered to the same
group twice, with an interval of 1 week. In another study
investigating the psychometric properties of the TSK-11
in geriatric individuals with chronic pain, the test-retest
interval was set as 14 days, and despite this long period,
the use of the questionnaire in geriatric individuals with
chronic pain was found to be highly reliable (Larsson et
al, 2014). The scores received in the 1st and 2nd
measurements were 29.45+5.229 - 29.16+5.061,
respectively. Cronbach's a levels were calculated as 0.74
and 0.81 for the test and retest in the Turkish version of
the TSK-11. Cronbach a values were determined as 0.883
and 0.80, respectively, in the Chinese and Arabic versions
of the TSK-11 (Cai et al,, 2019; Al-Shudifat et al,, 2020).
These results showed that the Turkish version of the
TSK-11 had similar reliability.

In our study, the ICC value method was used to
determine the internal consistency of the TSK-11. An ICC
coefficient 0.00<a<0.40 indicates that the scale is not
reliable; if it is 0.40<a<0.60, the scale is a little reliable; if
it is 0.60<a<0.80, the scale is quite reliable; and if it is
0.80<a<1.00, the scale is considered as highly reliable
(Hayran, 2011). As a result of our study, the internal
consistency value of the questions in TSK-11 was
between 0.720 and 0.755, which was considered quite
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reliable. In the TSK-11 Arabic version, this value was 0.80
(Al-Shudifat et al., 2020).

Confirmatory factor analysis (CFA) was performed to
examine the structural validity of the scale. Factor
analysis evaluates whether the items in the scale can be
grouped under different dimensions. Factor analysis
studies are concerned with items with a factor load
greater than 0.30 and factors with an eigenvalue greater
than 1 (Tabachnick et al,, 2012). CFA is a method used to
ensure construct validity if a theory-based model has
been developed or a previously developed scale is
reapplied, that is, if a theoretical construct is available. In
the literature, different models emerged as a result of the
factor analysis of the TSK. In the TSK Netherlands
version, 4 factors were defined, consisting of harm, fear
of (re)injury, importance of exercise, and avoidance of
activity (Vlaeyen et al, 1995). Geisser et al. (2000)
defined a 2-factor structure for TSK-13. The fact that the
variance explained by the first factor (35.372%) in the
factor analysis of the Turkish version of TSK-11 was 30%
or more showed us that the Turkish version of the TSK-
11 consisted of one dimension. The differences in TSK
factor analysis results may be due to differences in
patient groups and populations. No item was removed
from the scale because the factor loads of the TSK-11
items had a high value (0.54-0.84). This result supported
the construct validity of the scores of the items.

In order to measure the criterion validity, correlation
degrees between the TSK-11 and the FABQ-1, FABQ-2,
SF-36 sub-dimensions, RMDQ, and NRS scales were
calculated. A significant correlation was found between
TSK-11 total scores and other scale scores. While there
was a moderate negative correlation between SF-36 and
TSK-11, a moderate positive correlation was found
between TSK-11 and FABQ, RMDQ, and NRS. Ugurum et
al. (2018) found a weak positive correlation between
pain and kinesiophobia in patients with low back pain,
and a weak negative correlation between quality of life
and kinesiophobia. Swinkels et al. (2003) investigated
the psychometric properties of the fear-avoidance
questionnaire and TSK measurements in patients with
acute low back pain and found a strong correlation
between the two scales. These results showed that we
obtained results in accordance with the literature and
TSK-11 had criterion validity.

With this study, it was shown that the TSK-11 is a tool
that can be easily used by health professionals in the
clinic to determine the causes of fear of movement in
individuals with low back pain. Clinicians can use
standard rehabilitation approaches more effectively if
they can identify the presence of kinesiophobia before
planning any exercise therapy. We think that it is
necessary to examine the validity and reliability of the
TSK-11 questionnaire in future studies, especially in
other chronic diseases. We think that this questionnaire
can be used more frequently in clinical and research
studies due to the popularity of practical scales that can
be applied in a short time.

5. Conclusion

The TSK-11 was culturally adapted to Turkish. When we
look at these current results, the TSK-11 is acceptable,
reliable, and valid in Turkish-speaking patients with low
back pain. The TSK-11 will enable the evaluation of
kinesiophobia in clinical practice and research in a
shorter time.

Limitations

First, these results were applied to patients with low
back pain in Kayseri and Yozgat provinces in Tirkiye.
Therefore, the findings may not be generalizable to
individuals living in other geographic areas. Second, the
criterion validity analysis of the TSK-11 could not be
made in this study because there was no other
measurement accepted as the international gold

standard evaluating kinesiophobia.
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1. Introduction

Psychological problems tend to increase along with
health anxiety during the current coronavirus epidemic
(Maftei and Holman, 2020). The rapid spread of
information via the
advantages to both individuals and the health system in

Internet can offer numerous

terms of preparedness for the epidemic (JukicBegic et al,,
2020). On the other hand, false information spread on
social media and the internet causes anxiety disorders in
individuals. Searching online about health is very
important to reach accurate and up-to-date information
during any crisis. In the absence of information, current
uncertainty leads to increased threat assessments (Garfin
et al, 2020). Developments in
communication technology in recent years have created
new opportunities for individuals to seek health-related
information. However, inaccurate information in these
environments causes the emergence of a health problem
called cyberchondria (Bagari¢ and Joki¢-Begi¢, 2019).
The cyberchondria cycle is used to explain new health
behaviors and results that emerge as a result of searches

information and

(Uzun, 2016). According to Taylor and Asmundson

(2004) cyberchondria is also expressed as "health
anxiety increased as a result of health-related searches in
online environments". The term cyberchondria refers to
the negative results that occur with online health
(Turkiewicz, 2012).
triggers in the
development of health anxiety (Bagari¢ and Jokié-Begi¢,
2019). Accessing health-related information via the
Internet is a method used by many individuals. When this
situation is repeated excessively, it can cause
cyberchondria (Maftei and Holman, 2020). All these
situations affect the life satisfaction of individuals. Life

information searches Online

environments are considered

satisfaction is defined as the evaluation of an individual's
quality of life (Meule and Voderholzer, 2020). Many
factors such as individuals' health levels and health
perceptions directly affect their quality of life. Incorrect
information on what to do to protect from the Covid-19
pandemic spread on the internet increases people's
anxiety and this causes them to display wrong behaviors
about health. For this reason, the study carried out
during the epidemic, it is aimed to examine the
relationship between cyberchondria and the life

BS] Health Sci / Taner TUNC et al.

BT NG

534

@ ® & | This work s licensed (CC BY-NC 4.0) under Creative Commons Attribution 4.0 International License



Black Sea Journal of Health Science

satisfaction of individuals together with their

demographic characteristics.

2. Materials and Methods

2.1. Study Type

This research is descriptive and is cross-sectional
research in terms of its application type

2.2. Purpose and Questions of the Research

The main purpose of this study is to explain the
relationship between individuals' cyberchondria levels
and their life satisfaction during the pandemic process. At
the same time, it is aimed to determine whether there is a
statistical difference between cyberchondria and life
satisfaction and demographic characteristics of
individuals. In order to achieve these objectives, answers
to the following questions were sought;

o [s there a statistically significant difference between
cyberchondria and sociodemographic
characteristics of individuals?

o s there a statistically significant difference between
life satisfaction and sociodemographic
characteristics of individuals?

e s there a relationship between cyberchondria and
life satisfaction?

2.3. Data Collection Tools

Sociodemographic
Cyberchondria Severity Scale (33 items) and Life
Satisfaction Scale (5 items) were used as research data
collection tools. The questionnaire method was used in
data collection. Data were collected online through
Google Forms in January-june 2021.

2.3.1. Cyberchondria severity scale

The cyberchondria severity scale, which was developed
by McElroy and Shevlin (2014), consists of 33 items and
consists of 5-point Likert type (1-Never, 2- Rarely, 3-
Sometimes, 4-Frequently, 5- Always) and 5
dimensions (Compulsion, Extreme Anxiety, Extremism,
Relief, Distrust of Doctor). The Cronbach's alpha
coefficient of the scale, whose validity and reliability in
Turkish was made by Uzun and Zencir (2018), was 0.89,
and it ranged from 0.65 to 0.85 in sub-dimensions.

2.3.2. Life satisfaction scale (LSS)

The Turkish validity and reliability study of the Life
Satisfaction Scale developed by Diener et al. (1985), was
conducted by Daghh and Baysal (2016). The scale is 5
point likert type. The scale consists of a single factor
structure. The total number of items is 5. The Cronbach

information form (7 questions),

sub-

Alpha internal consistency coefficient of the scale is 0.88.
2.4. Population and Sample of the Research

The population of the research is individuals between the
ages of 18-70 living in Tirkiye. The convenience
sampling method was used in sample selection.
According to the power analysis made with the G-Power
program; The effect size value of the study, which will be
conducted with 415 individuals and at least 5 groups
with a 5% margin of error and 95% confidence, was
determined as 0.2135, the test power of the study was
determined as 0.9514. In this study, data were collected
from 416 people against 38 scale items and the sample
size was sufficient for analysis.

2.5. Data Analysis

Statistical analyzes were made with the data obtained
from416 people who responded to the two scales. First,
total scores and sub-dimension scores were obtained
from the scales of life satisfaction and caring about
diagnostic information obtained from the internet. When
the distribution of the scores obtained is examined, the
total score of caring about diagnosis information from
the internet is normally distributed (P=0.083>0.05); it
was observed that the sub-dimensions were not normally
distributed (P<0.05). In addition, the life satisfaction
scale score does not show a normal distribution (P<0.05).
Structural equation modeling (SEM) to achieve the
primary purpose; Mann-Whitney U test for comparison
of two independent groups to achieve the secondary
objective; Non-parametric statistical methods such as the
Kruskal-Wallis H test were used in the comparison of
more than two independent groups (Onder, 2018). Miller
method was used for multi-group comparisons. Data
were analyzed with SPSS and LISREL program.

3. Results

The margin of error in the study was determined as 5%.
Findings that were found to be statistically significant are
included in the tables and are marked with (*: P<0.05).
The effect of gender on the sub-dimensions of the
diagnostic information obtained from the internet and
the life satisfaction score is given in Table 1.

According to Table 1, a statistically significant differance
was found between life satisfaction, compulsion, and
doctor confidence scores and gender (P<0.05). No
difference was found in terms of gender in other sub-
dimensions of caring about diagnostic information
obtained from the internet (P>0.05).

Table 1. Difference analysis of cyberchondria and life satisfaction by gender

Gender n Mean Std. Dev. P
Female 273 14.54 4.08
Life Satisfaction Score Male 143 16.32 351 0.000
C Isi Female 273 14.78 5.62 0.000*
ompuision Male 143 16.92 5.55 '
F 1 2 12.24 2.32
Trust the Doctor emaie 73 3 0.011*
Male 143 11.76 2.13

Mann-Whitney U Test, *=P<0.05.
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The differance between life satisfaction and caring about
the diagnosis information learned from the internet for
age groups is given in Table 2.

Table 2. Difference analysis of cyberchondria and life
satisfaction score by age

Age Groups** n Mean  Std.Dev. P
19-28 age= 235 14.26 3.92

29-38 ageb 84 16.13 3.90

39-48 agec 54 16.38 4.07 0.000*
49-58 aged 33 16.60 3.33

59-68 ageabcd 10 16.40 2.11

Kruskal-Wallis H test, *=P<0.05, **=Miller Method. Each

different letter indicates that the groups differ.

According to Table 2, a statistically significant difference
was found between age and LSS (P<0.05). As the age

increases, the life satisfaction score also increases. In
addition, age does not have a significant statistical effect
on the sub-dimensions of caring about diagnostic
information obtained from the internet (P>0.05). The
effect of marital status on life satisfaction and caring
about diagnosis information obtained from the internet is
given in Table 3.

According to Table 3, a significant different was found
between life satisfaction, compulsion and doctor trust
scores and marital status (P<0.05). LSS (P<0.05) and
Compulsion (P<0.05) scores are higher in married
(16.85+3.48; 16.04+5.43) than singles (14.14+3.91;
15.20+5.80). Trust the doctor scores (P<0.05) are higher
in singles (12.23%2.29) than in married people
(11.81+£2.20). The effect of education levels on life
satisfaction and the importance of diagnosis information
obtained from the internet is given in Table 4.

Table 3. Difference analysis of cyberchondria and life satisfaction by marital status

Marital Status n Mean Std. Dev. P
) . ) Married 155 16.85 3.48
Life Satisfaction Score ] 0.000*
Single 261 14.14 391
. Married 155 16.04 5.43
Compulsion Single 261 15.20 5.80 0.0507
Married 155 11.81 2.20
Trust The Doctor . 0.041*
Single 261 12.23 2.29
Mann-Whitney U Test, *=P<0.05.
Table 4. Difference analysis of cyberchondria and life satisfaction by education level
Education Level** n Mean Std. Dev. p
Primary Educationac 10 15.40 5.99
Life Satisfaction Score High School> 18 1750 3.01 0.000*
Undergraduatea 167 13.89 3.95
Postgraduate bc 221 1591 3.70
Primary Educationa 10 20.80 5.47
High Schoolabe 18 17.89 5.33
Compulsion Unirgraduateb 167 15.26 5.71 0.003*
Postgraduatec 221 15.28 5.56
Primary Educationa 10 10.90 1.97
Trust The Doctor High Schoolc 18 11.22 2.10 0.049*
Undergraduateabc 167 12.07 2.21
Postgraduatebc 221 12.20 2.32
Primary Education2 10 105.30 17.93
Cyberchondria score High School=t¢ 18 95.61 16.86 0.046*
Undergraduateb 167 91.31 16.90
Postgraduatebc 221 90.98 16.61

Kruskal-Wallis H test, *=P<0.05, **=Miller Method, Each different letter indicates that the groups differ.

According to Table 4, there is a statistically significant
difference between education level and life satisfaction
score (P<0.05), compulsion score (P<0.05), trust the
doctor score (P<0.05) and cyberchondria (P<0.05).
Cyberchondria is in the highest primary education degree
(105.30£17.93), the least in postgraduate degree
(90.98+£16.61). No difference was found in terms of
education sub-dimensions in

level in other

cyberchondria (P>0.05). The effect of income level on life
satisfaction and the importance of diagnosis information
obtained from the internet is given in Table 5.

According to Table 5, there is a statistically significant
differance between income level and LSS (P<0.05) and
doctor confidence score (P<0.05). As income increases,
life satisfaction and doctor trust also increase.
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Table 5. Difference analysis of cyberchondria and life satisfaction by income level

Income Level** n Mean Std. Dev. p
Lowa 105 12.733 3.780
Life Satisfaction Score Middleb 279 15.767 3.686 0.000*
Highe 32 17.750 3.473
Lowa 105 11.828 2.470
Trust The Doctor Score Middleab 279 12.064 2.215 0.044*
Highb 32 12.968 1.822

Kruskal-Wallis H test, *=P<0.05, **=Miller Method, Each different letter indicates that the groups differ.

Table 6. Difference analysis of cyberchondria and life satisfaction by exercise status and presence of chronic disease

Exercise Status n Mean Std. Dev. P
Yes 169 16.01 3.696

*
No 247 14.56 4.066 0.000
Presence of Chronic Disease n Mean Std. Dev.
Yes 74 14.094 3.653

*
No 342 15.383 4.015 0.008

Mann-Whitney U Test, *=P<0.05.

No difference was found in terms of income in other sub-
dimensions of caring about diagnostic information
obtained from the internet (p>0.05). The effect of
exercise status and presence of chronic disease on life
satisfaction and caring about diagnosis information
obtained from the internet is given in Table 6.

According to Table 6; exercise status and the presence of
chronic disease affect life satisfaction in a statistically
significant way (P<0.05). Those
(16.01+3.69) and those who do not have a chronic
disease have (15.38+4.01) higher life satisfaction than
other groups. No difference was found in terms of
exercise status and presence of chronic disease in other
sub-dimensions of caring about diagnostic information
obtained from the internet (P>0.05). The path diagram

who exercise

0.47% lifesatl \
0.

0.s0*1 lifesat? \
0.7
0.

0.37%1 lifesat3 -
0.
0.

0.43% lifesatd

0.e2* lifesats

showing the effect of life satisfaction on caring about
diagnostic information obtained from the internet and
the relationship between them is given in Figure 1.

According to Figure 1, there is a statistically significant
relationship between life satisfaction and caring about
diagnostic information obtained from the internet
(P<0.05). However, this life satisfaction explains a very
small part of the change in caring about diagnostic
internet (0.81%).
According to the standardized coefficients in the Path

information obtained from the

diagram; the compulsion (1.00) and trust the doctor
(0.90) sub-dimensions had the most impact on caring
about diagnostic information obtained from the internet.
Structural equation equations and model validity criteria
of the model are given in Table 7.
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Figure 1. Path diagram of life satisfaction and caring about diagnostic information obtained from the internet.
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Table 7. Structural equation model coefficients and validity criteria

Factors/Substances Path Factor t-value Structural Reliability Coefficient of
(st.error) (Explained Variance) Explanation

Life Satisfaction (LS)

LS1 0.76 (0.048) 15.67 0.53

LS2 0.69 (0.047) 14.90 0.8441>0.70 0.50

LS3 0.76 (0.043) 17.57 (0.521650.50) 0.63

LS4 0.75 (0.045) 16.49 0.57

LS5 0.64 (0.050) 12.76 0.38

Cyberchondria (C)

Compulsion 0.71* 1.00

Dlstres-s 0.44(0,030) 14.78 0.7983 »0.70 0.34

Excessiveness 0.63(0,068) 9.20 0.80

(0.4825<0.50)

Reassurance 0.30 (0,035) 8.57 0.15

Mistrust of medical professionals 0.24(0,035) 6.92 0.10

LS —» C 0.09 (0.041) 2.19 0.01

Table 8. Goodness of fit criterion values of the structural model

Fit Criteria of the Model*

Good Fit Values

Acceptable Fit Values

Xx2=39.62 0 <x2<2sd 2sd < x2<3sd
P value=0.09033 0.05<P<1.00 0.01<P<0.05
X% /sd =1.366 0<x2/sd<2 2<% /sd<3
RMSEA=0.03 0.0<RMSEA<0.05 0.05<RMSEA<0.08
GFI=0.98 0.95<GFI<1.00 0.90<GFI<0.95
AGFI = 0.96 0.90<AGFI<1.00 0.85<AGFI1<0.90
NFI=0.98 0.95<NFI<1.00 0.90<NFI<0.95
NNFI =0.99 0.95<NFI<1.00 0.90<NFI<0.95
CFI=0.99 0.95<CFI<1.00 0.90<CFI<0.95
SRMR = 0.029 0.0<SRMR<0.05 0.05<SRMR<0.10

* X% /sd= Chi-Square test, RMSEA= root mean square error of approximation, GFI= goodness of fit index, AGFI= adjusted goodness of fit
index, NFI= normed fix indeks, NNFI= non-normed fit index, CFI= comparative fit index, SRMR= standardized-root mean square residual

(Schermelleh-Engel et al,, 2003).

The structural model obtained according to Table 7 has
statistically significant loads and statistically significant
relationships. The structural model established between
the variables of Life Satisfaction and Cyberchondria in
the table is statistically significant (P<0.05; t>1.96). A 1-
unit increase in Life Satisfaction increases Cyberchondria
by 0.09 units, but this effect is very weak. To demonstrate
that the observed variables that make up the latent
variables support the relevant constructs, the estimates
of the latent constructs' reliability and the explained
variance measures should be calculated. Accordingly, the
predictive value for scale reliability is greater than 0.70;
the explained variance criterion should be greater than
0.50 (Nunnally, 1978; Hair et al., 1998). It can be said that
the explained variance and reliability
coefficients are at a good level. Although the variance
explained for the latent variable of ignoring the
diagnostic information is less than 0.50, it is very close to
this value. Goodness-of-fit criteria of the model are given
in Table 8.

The goodness of fit criteria of the structural model given
in the path diagram is shown in Table 8. According to
this; x2 /sd, RMSEA, GFI, AGFI, NFI, NNFI (TLI), CFI and
SRMR criteria the model has a very good fit.

construct

4. Discussion

In this study, which was carried out during the pandemic
process, the relationship between individuals' caring
about health information obtained from the internet and
their life satisfaction was examined together with
demographic characteristics.

In the study, a significant differance was found between
life satisfaction and gender. Men's life satisfaction is
higher than that of women. This may have been caused
by the fact that the men in the sample had achieved the
life standards they aimed for. However, in general,
contrary to the findings of the study, women's life
satisfaction was found to be higher than men's in the
literature. In the study by in the study conducted by
Atkinson et al. (2009), it was found that women's life
satisfaction scores were higher than men's. Ural Uslan
(2016) concluded in their study that life satisfaction was
related to gender and that life satisfaction was higher in
women than in men. While it was seen that the findings
of the study related to life satisfaction and gender
showed similar results to some aspects of the studies in
the literature, different results were obtained in some
studies and no difference could be found between life
satisfaction and gender (Isik and Kogak, 2014; Ngoo et al,,
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2015; Sonmez Benli and Yildirim, 2017; Tashyan et al,,
2018). These different results in the literature show that
there is no consensus on the difference between gender
and life satisfaction and that a generalization cannot be
made on the subject.

In the current study, a significant difference was found
between life satisfaction and age. As age increases, life
As the age progresses, the
increase in health promotion activities (Tambag, 2015)
and the increase in the interpersonal social interaction of
the elderly also have a positive effect on the level of well-
being and life satisfaction (Kudo et al,, 2007). In studies
in the literature, however, no difference was found
between age and life satisfaction (Ngoo et al, 2015;
Sonmez Benli and Yildirim, 2017; Ural Uslan, 2016). The
reason for the different results in the literature on the
difference between age and life satisfaction may be that
the studies carried out were carried out in different
countries and with different sample groups.

In this study, marital status was found to be significantly

satisfaction increases.

effective on life satisfaction. According to this finding, life
satisfaction is higher in married people than that of the
singles. This may be due to reasons such as financial
comfort, the fact that the spouses meet each other's
expectations at a good level, and the sense of peace in
home life and having children. In their study, Cihangir
and Cakir (2019) found a statistically significant
difference between the years of marriage, the age of
marriage, and the life satisfaction of the participants. Lin
et al. (2020), reached a similar conclusion and found a
difference between marital status and life satisfaction.
Ngoo et al. (2015) found that marital status affected life
satisfaction in Asian countries. In some studies in the
literature, no difference was found between marital
status and life satisfaction (Sonmez Benli and Yildirim,
2017). The fact that there are different results for marital
status and life satisfaction in the literature reveals that
no generalization can be made about the difference
between marital status and life satisfaction, and that
different studies on the subject should be conducted with
different sample groups.

According to another result obtained in the study, a
significant difference was found between life satisfaction
and education level. It was determined that the
individuals who graduated from high school had the
highest life satisfaction score, and the individuals with a
bachelor's degree had the lowest. The reason why the
level of life satisfaction is lower among undergraduates
can be shown as the financial dissatisfaction experienced
by undergraduates as a result of the problems they
experience in finding a job. In studies in the literature,
however,
satisfaction and education (Ngoo et al., 2015; Ural Uslan,
2016; Sonmez Benli and Yildirim, 2017). In some studies
in the literature, a difference was found between
education and life satisfaction (Wang et al.,, 2018; Papi
and Cheraghi, 2021). It can be said that the findings in the
literature regarding the difference between education

no difference was found between life

and life satisfaction have similar and different results
with the study.

As income increases, life satisfaction increases. Today, in
a world where individuals are increasingly lonely, getting
good health care (Doraiswamy et al, 2020) and
nutritional needs (Calder, 2021), especially during the
pandemic,
arguments for the sense of survival. In addition,
individuals with high incomes may have higher life
satisfaction due to their high participation in sports and
social activities, their easier access to quality health
services, and their more advantageous position in
meeting social needs (Santas, 2017). Similarly, some

have emerged as the most important

studies in the literature found a difference between
income and life satisfaction. (Sonmez Benli and Yildirim,
2017; Tashyan et al,, 2018; Lin et al, 2020). In some
studies, no difference was found between income and life
satisfaction (Isik and Kogak, 2014; Ural Aslan, 2016).
These findings in the literature show that the results of
study contain similar and different results from the
literature.

Although individuals' giving importance to the diagnostic
information (Cyberchondria Severity Scale) obtained
from the internet does not change according to gender;
there is a significant difference between gender and sub-
dimensions of compulsion and doctor confidence scores.
Women tend to learn their health diagnoses from the
doctor and rely more on the doctor's diagnostic
information. The reason for this situation may be that
hospital use varies according to gender. Studies have
revealed that women use more health services than men
(Erdem and Piringci, 2003). This may have led women to
trust doctors in obtaining health information more than
that of men. Deniz (2020) reached a similar conclusion
and stated that there was no significant difference
between gender and cyberchondria. There are also
studies in the literature stating that there is a difference
between gender and cyberchondria and that women have
higher levels of cyberchondria than men. Laato et al.
(2020) found that gender had significant effects on
cyberchondria. According to this study, it was found that
women experience higher levels of cyberchondria than
men. Barke's (2016) study found a difference between
gender and cyberchondria, and the scores of women
were higher than men. In another study, in general,
women's health information-seeking behavior on the
internet is higher than men's (Atkinson et al,, 2009). In
the study of Akhtar and Fatima (2020), gender was found
to be associated with cyberchondria, and the scores of
men were in the sub-dimensions of compulsion,
excessive anxiety, extremism, and reassurance; women's
scores were higher in the distrust sub-dimension. In the
studies of Giizel and Ozer (2021), the compulsion sub-
dimension score of men was calculated as higher than
that of women. As can be seen, the findings regarding the
difference between cyberchondria and gender show that
gender affects the sub-dimensions of cyberchondria.
Therefore, the findings in the literature and the findings
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of study show parallelism.

No statistical difference was found between age and
caring about diagnostic information obtained from the
internet. Laato et al. (2020), similarly state that there is
no difference between age and cyberchondria. Barke
(2016) did not find a direct differance between age and
cyberchondria but found a low level of the positive
difference between age and distrust of the doctor. Maftei
and Holman (2020) found a difference between age and
cyberchondria. Doherty et al. (2016), stated that the
elderly experienced less anxiety than younger
participants due to seeking medical information. The
different results in the literature regarding the difference
between age and cyberchondria may be due to many
reasons. Conducting studies on the subject with different
sample groups and in different countries will enlighten
the subject. In the study, there are similar and different
results from the literature.

A significant difference was found between marital status
and the sub-dimensions of caring about the diagnostic
information obtained from the internet, compulsion and
trust the doctor. In these sub-dimensions, the scores of
those who are single are higher than those who are
married. Yilmaz et al. (2021) could not detect a difference
between marital status and cyberchondria. Deniz (2020)
reaches a similar conclusion and states that there is no
difference between cyberchondria and marital status.
Contrary to these findings, there was a statistically
significant difference between the marital status variable
and the cyberchondria level and the cyberchondria sub-
dimensions of extreme anxiety, exaggeration, and
reassurance (Doherty et al, 2016). As a result, in the
study findings on the difference between marital status
and cyberchondria are in parallel with the literature.

A significant difference was found between the education
level and the total score of caring about the diagnostic
information obtained from the internet, compulsion and
trust the doctor sub-dimensions. While doctor distrust is
at a high level among primary school degree; as the level
of education increases, the level of trust in the doctor
increases. Accordingly, as the education level decreases,
the cyberchondria score also increases. The general
reason for this situation may be the low level of health
literacy of individuals. In the study of Ertas et al. (2019)
digital literacy and e-health literacy status of individuals
differed according to educational status, and it was found
that those who graduated from high school and primary
school were lower than those with another educational
status. Deniz (2020) found a difference between
education status and cyberchondria in his study.
According to this study, the cyberchondria score of the
participants with high school or lower education levels is
higher. In another study, it was determined that all sub-
dimensions of cyberchondria differed significantly
according to educational status (Giizel and Ozer, 2021).
The findings in the literature show parallelism with the
results obtained in the study.

A significant difference was found between the level of

income and trust in the doctor, one of the sub-
dimensions of caring about the diagnostic information
obtained from the internet. As the income increases, the
trust in the doctor increases. Individuals with higher
incomes may rely on doctors' information instead of
relying on the diagnostic information they obtain from
the internet, as a result of the fact that they have the
opportunity to receive better health services and are in a
better position in accessing health (Santas, 2017). No
difference was found between the total score and other
sub-dimensions and income levels. In the study of Giizel
and Ozer (2021), a difference was determined between
income and cyberchondria. Altindis et al. (2018) state
that there is no differance between income and
cyberchondria. As can be seen, the findings in the
literature on the difference between income and
cyberchondria contain similar and different results from
the results of the study.

In the study, a low level correlation was found between
cyberchondria and life satisfaction. When the literature is
examined, it is seen that there are limited number of
dealing with the relationship between
cyberchondria and life satisfaction. Studies on the subject
have mostly focused on cyberchondria and issues such as
health anxiety, psychological well-being, fear of Covid-19,

studies

general mental health problems and quality of life. When
the limited number of studies on the subject in the
literature are examined, it can be said that the findings
are similar to the current study. In the study conducted
by Mathes et al. (2018), a relationship was found
between cyberchondria and perceived low quality of life.
In another study, it was found that life satisfaction affects
problematic internet use, albeit at a low level (Mahamid
et al, 2022). Another finding highlighted in the literature
is on the relationship between trait anxiety and
cyberchondria. It is stated that trait anxiety is an
important factor as a factor that increases cyberchondria
(Basoglu, 2019). In another study, a significant and
positive relationship was found between health anxiety
and cyberchondria (Doganyigit and Kegeligil, 2022). In
another study, health anxiety was determined as a
variable that predicts life satisfaction of individuals
(Senol, 2022). Therefore, the findings in the literature
show that cyberchondria and life satisfaction are related
to many factors. It is anticipated that the present study
will contribute to the literature in terms of focusing on
the relationship between cyberchondria and life
satisfaction.

5. Conclusion

In this study, a relationship was determined between
cyberchondria and life satisfaction and it was concluded
that some sociodemographic variables had statistically
significant differences with both cyberchondria and life
satisfaction. Therefore, to prevent individuals from
obtaining negative health information from the internet,
training and health education activities can be carried
out to increase the health literacy and digital literacy
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levels of individuals. In addition, necessary studies can be
carried out to eliminate the barriers and health
inequalities in individuals' access to health services. In
health institutions such as family medicine, which are the
basis of preventive health services, it can be ensured that
necessary training studies are carried out for the patient-
physician relationship to have informative documents
about how to search for health information on the
internet, which sources are reliable, and to increase the
trust of individuals in health institutions. Inspections
against false health information on the internet can be
increased by relevant stakeholders. In addition, health
literacy, e-health literacy, digital literacy, perception of
data in the digital health environment, individuals' access
to quality health services, health anxiety, health
perception, health anxiety, some behaviors towards a
healthy lifestyle, conditions such as depression and
loneliness, and cyberchondria and Studies examining life
satisfaction together can be carried out.

This research is an original study in terms of dealing with
cyberchondria and life satisfaction in the pandemic
process. It is thought that the study will contribute to the
literature due to the scarcity of studies on the subject.
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The research is limited to 416 participants between the
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the scope of the research were collected only through the
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SIZOFRENI HASTALARINDA OBEZITE VE YEME BOZUKLUGUNU
ETKILEYEN ETMENLERIN DEGERLENDIiRILMESI
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Ozet: Bu calismada sizofreni hastalarinda obezite ve yeme bozuklugu gelisimini etkileyen bazi risk faktorlerinin degerlendirilmesi
amaglanmistir. Calismaya Manisa Ruh Saglig1 ve Hastaliklar1 Hastanesinde ayaktan tedavi goren, 18-60 yas aras1 160 sizofreni hastasi
(76 kadin, 84 erkek) ve kontrol grubu olarak 206 saglikl birey (103 kadin, 103 erkek) dahil edilmistir. Katilimcilara yiiz yiize gériisme
yontemi ile anket uygulanmis, sosyo-demografik &zellikleri belirlenmis ve antropometrik 6l¢limleri alinmistir. Yeme bozuklugu
riskinin degerlendirilmesinde Yeme Tutum Testi-26 kullanilmistir. Bireylerde obezite ve yeme bozuklugu riski ikili (binary) lojistik
regresyon modelleri kullanilarak degerlendirilmistir. Kadin olgularda beden kiitle indeksinin (BKi) 28,3%5,97 kg/m?, erkekler
olgularda 27,8+5,18 kg/m? oldugu, kontrol grubunda ise bu degerlerin kadinlarda 25,1+4,61 kg/m?, erkeklerde 25,7+3,71 kg oldugu
belirlenmistir. Kadin olgularin %30,9’unun fazla kilolu, %21,9’unun obez, erkek olgularin %51,2’sinin fazla kilolu, %23,8’inin obez
oldugu saptanmistir. Olgularin saglikli bireylere gore fazla kilolu veya obez olma olasihiginin 3,48 kat [OR=3,48 (2,23-543)],
antipsikotik kullananlarin ise 3,8 kat [OR=3,80 (2,34-6,19)] daha fazla oldugu bulunmustur. Olgularin %18,8'inde yeme bozuklugu
riski goriiliirken kontrol grubundaki bireylerde bu oran %?7,8 olarak belirlenmistir (P=0,001). Her iki grupta da kadinlarda yeme
bozuklugu riskine sahip bireylerin orani daha fazladir. Olgularda yeme bozuklugu riski gériilme olasiliginin saglikli bireylere gore 2,64
kat [OR=2,64 (1,31-5,28], kadinlarda goriilme olasiiginin erkeklere gore 2,30 kat [OR=2,30 (1,17-4,52] ve antipsikotik kullananlarda
2,74 kat [OR=2,74 (1,44-5,23] daha fazla oldugu saptanmistir. Sizofreni hastalarinda obezite ve yeme bozuklugu gelisme riskinin
yiiksek oldugu bilinmektedir. Bu olumsuz etkenler hastalarda metabolik sendrom prevalansinin ve kardiyovaskiiler hastalik nedenli
mortalitenin artmasina neden olmaktadir. Bu hastalarda obezite ve yeme bozuklugu arasindaki iliskilerin altinda yatan psikolojik,
psikopatolojik, genetik ve norofizyolojik mekanizmalarin anlasilmasina yonelik uzunlamasina arastirmalar yapilmahdir.

Anahtar kelimeler: Sizofreni, Obezite, Yeme bozuklugu, Beden kiitle indeksi, Antipsikotik

Evaluation of Factors Affecting Obesity and Eating Disorders in Patients with Schizophrenia

Abstract: The aim of this study was to evaluate some risk factors affecting the development of obesity and eating disorders in
schizophrenia patients. The study included 160 schizophrenia patients (76 females, 84 males) aged between 18-60 years who were
receiving outpatient treatment in Manisa Mental Health and Diseases Hospital and 206 healthy individuals (103 females, 103 males) as
the control group. A questionnaire was applied to the participants by face-to-face interview method, socio-demographic characteristics
were determined and anthropometric measurements were taken. Eating Attitude Test-26 was used to assess the risk of eating
disorder. Obesity and eating disorder risk in individuals were evaluated using binary logistic regression models. It was determined
that the body mass index (BMI) was 28.3+5.97 kg/m? in female cases and 27.8+5.18 kg/m? in male cases, and these values were
25.1#4.61 kg/m? in females and 25.7+3.71 kg/m? in males in the control group. It was found that 30.9% of the female cases were
overweight and 21.9% were obese. 51.2% of the male cases were overweight and 23.8% were obese. It was found that the probability
of being overweight or obese was 3.48 times [OR=3.48 (2.23-5.43)] and the probability of being overweight or obese was 3.8 times
[OR=3.80 (2.34-6.19)] higher in antipsychotic users compared to healthy individuals. While 18.8% of the cases had an eating disorder
risk, this rate was 7.8% in the control group (P=0.001). In both groups, the rate of individuals with eating disorder risk was higher in
females. It was found that the probability of having an eating disorder risk was 2.64 times [OR=2.64 (1.31-5.28)] higher in cases than in
healthy individuals, 2.30 times [OR=2.30 (1.17-4.52)] higher in female than in male and 2.74 times [OR=2.74 (1.44-5.23)] higher in
antipsychotic users. It is known that schizophrenia patients have a high risk of developing obesity and eating disorders. These
unfavorable factors lead to an increase in the prevalence of metabolic syndrome and mortality due to cardiovascular disease.
Longitudinal studies should be conducted to understand the psychological, psychopathological, genetic and neurophysiological
mechanisms underlying the relationship between obesity and eating disorders in these patients.

Keywords: Schizophrenia, Obesity, Eating disorders, Body mass index, Antipsychotics
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1. Giris

Sizofreni Onemli derecede yeti yitimine neden olan,
bireyleri ve toplumu derinden etkileyen, siddetli bir
psikiyatrik bozukluktur (Owen ve ark., 2016). Sizofreni
duygulanim bozuklugu, bilissel bozukluklar (dikkat ve
hafiza bozukluklar1), negatif semptomlar (duygulanim
kiintligli ve sosyal c¢ekilme) ve pozitif semptomlar:
(deliizyon ve haltisinasyon) kapsayan genis bir semptom
aralig ile karakterizedir (van Os ve Kapur, 2009). Diinya
genelinde yasam boyu prevalanst %1 olarak kabul
edilirken, iilkemizde yapilan bir sistematik derlemede
prevalans %0.89 olarak bulunmustur (Binbay ve ark,
2011). Sizofreni genellikle prognozu ve
sagkalimi olumsuz etkileyen sosyal, ekonomik ve saglik
hizmetlerine ulasim yoéniinden ©&nemli dezavantajlara
sahiptir (Brink ve ark., 2019).

Fazla kiloluluk ve obezite sizofreni hastalarinda genel
popiilasyona gore 1,5-4 kat daha fazla goriilmekte ve
hastalarda goriilen obezite diyabet, hipertansiyon,
metabolik sendrom, kardiyovaskiiler hastaliklar ve
kanser gibi hastaliklar i¢in riskin artmasina yol

hastalari

acmaktadir (Olfson ve ark., 2015; Chouinard ve ark,
2016; Tian ve ark., 2020). Sizofreni hastalarinda genel
popiilasyona goére mortalite riski 2-3 kat daha fazlayken
bu hastalarda beklenen yasam siiresi 15-25 yil daha
kisadir. Sizofreni hastalarinda gozlemlenen artmis
mortalitenin  yaklasik %601,  agirhkh
kardiyovaskiiler hastaliklar (CVD) olmak tzere fiziksel
komorbiditelerden kaynaklanmaktadir (Vancampfort ve
ark., 2015; Chouinard ve ark., 2016; Wang ve ark., 2021).
Gurpegui ve ark (2012) sizofreni hastalarinda saghkl
bireylere gore fazla kilolu ve obez oraninin anlaml
diizeyde daha fazla oldugunu, sizofreni hastalarinin
%43’tniin fazla kilolu, %24’tiniin ise obez oldugunu
belirlemislerdir. Ulkemizde yapilan bir calismada ise

olarak

sizofreni hastalarinda obezite oraninin %31,7 oldugu ve
bu hasta grubunda dental hastaliklardan sonra en yaygin
goriilen komorbidite oldugu saptanmistir (Ddngel ve ark,,
2018). Sizofreni hastalarinda obezite oraninin yiiksek
olmasina yanhs beslenme aliskanliklari, temel saghk
hizmetlerine erisimde sorunlar, sedanter yasam, diisiik
yasam kalitesi, yoksulluk, genetik yatkinhk ve o6zellikle
atipik antipsikotikler olmak ftizere antipsikotik ilaglarin
neden oldugu belirtilmektedir (Manu ve ark., 2015; Tian
ve ark., 2020; Kim ve ark., 2023).

Yeme bozukluklar1 fiziksel ve psikososyal sagligin
bozulmasina neden olan asir1 besin tiiketimi veya besin
allminda belirgin kisitlamalarla karakterize, yeme
davranisinin  ciddi  olarak bozuldugu psikiyatrik
bozukluklardir (Malaspina ve ark, 2019). Sizofreni
hastalarinda  yeme  bozuklugu genel
popiilasyona oranla yaklasik 5 kat daha fazla oldugu
bildirilmektedir. Arastirmalar sizofreni hastalarinda gece

oraninin

yeme  sendromu  prevalansinin = %4-30, yeme
bagimhliginin  %60,4, anoreksiyanin  %1-4 ve
tikinircasina yeme epizodlarinin = %5-20 araliginda

degistigini gostermektedir (Kouidrat ve ark, 2014;
Kii¢giikerdonmez ve ark., 2019; Malaspina ve ark,, 2019;

Mueller-Stierlin ve ark., 2022). Sizofreni hastaliginin bir
sonucu olarak yonetsel islevlerde ve beyin 6diillendirme
sistemindeki sorunlar besin alimmnin diizenlenmesinde
sorunlara yol agar (Elman ve ark, 2006). Sizofreni
hastalarinda goriilen negatif semptomlar ve depresif
hastalik semptomlar1 hedonik ve duygusal
davranisini artirabilir (van Strien ve ark., 2016).

Ozellikle atipik antipsikotikler olmak iizere kullanilan
antipsikotik ilaglar istah artisina ve doygunlugun
azalmasina yol acarak hiperfajik bir etkiye neden
olmakta ve tedavinin baslamasiyla birlikte bireylerin
yeme aliskanliklarinda belirgin degisikliklere yol
acmaktadirlar (Mukherjee ve ark, 2022).
hastalar1 arasinda daha 6nce yapilan bir ¢alismada, atipik
antipsikotiklerle tedavi edilen hastalarin, geleneksel
antipsikotiklerle tedavi edilen kisilere kiyasla daha fazla
kontrolsiiz yeme davranisi sergiledikleri bulunmustur
(Sentissi ve ark, 2009). Olanzapin ve klozapin gibi
antipsikotik ilag¢larin besinlere karsi asermeyi veya
tikanircasina yemeyi uyardigl gosterilmistir (Kluge ve

yeme

Sizofreni

ark., 2007). Yeme bozukluklar1 ve sizofreni arasindaki
komorbidite bilinmesine ragmen bu iligkiyi inceleyen
calisma sayis1 oldukga sinirhdir (Manu ve ark, 2015;
Khosravi, 2020). Fawzi ve Fawzi (2012) sizofreni
hastalarinin ~ (23,4£7,8) YTT-40 puaninin kontrol
grubundaki bireylerden (19,7+7,2) 6nemli diizeyde daha
fazla oldugunu (P=0,015) ve yeme
prevalansinin sizofreni hastalarinda %30 iken kontrol
grubunda bu oranin %12 oldugunu bulmuslardir.

Sizofreni hastalarinda komorbid obezite ve yeme
bozukluklari bireylerin fiziksel sagliklarini olumsuz
etkilemesinin yaninda farmakolojik
birakilmasina, hastaneye yatis oraninin artmasina neden
olmaktadir. Bu nedenle sizofreni

bozuklugunu

tedavinin

hastalarinda bu

sorunlarin altinda faktorlerin

degerlendirilmesi

gelisiminin yatan
biiyiik tasimaktadir. Bu
calismada sizofreni hastalarinda obezite ve yeme
bozuklugu gelisimini etkileyen risk
degerlendirilmesi amaglanmistir.

onem

faktorlerinin

2. Materyal ve Yontem

Bu ¢alisma olgu-kontrol ¢alismasi olarak planlanmistir.
Calismaya 76 kadin ve 84 erkek olmak lizere sizofreni
tanisi almis 160 ayaktan tedavi goren hasta ve kontrol
grubu olarak 103 kadin ve 103 erkek olmak tizere saglikl
206 birey calismaya dahil edilmistir. Calisma Manisa Ruh
Saglig1 ve Hastaliklar1 Hastanesi'nde ayaktan takip, tedavi
ve izlemi yapilan, psikiyatrist tarafindan DSM-5 tam
kriterlerine gore sizofreni tanisi almis remisyonda olan
bireylerde ylriitiilmiistiir. Calismaya 18-60 yas arasinda,
okur-yazar, uygulanan o6lceklerde iletisim
kurabilme becerisine sahip, son alti aydir remisyonda
olan, metabolik sendromu bulunmayan ve bilgilendirme
sonras! c¢alismaya katilmayr kabul eden hastalar dahil
edilmistir. Mental retardasyon, norolojik hastalik, alkol
ve madde kullanim bozuklugu tamis1 olmasi veya
calismaya alindigl an iginde alkol ya da madde etkisi
altinda olmasi gibi nedenlerle kooperasyon ve bilissel

sozel
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fonksiyonlar1 bozulan hastalar, yeme bozuklugu tanisi ve
bipolar bozukluk tanisi olanlar ve sorular1 cevaplayacak
diizeyde Tiirkce diline hdkim olmayanlar ¢alismaya
alinmamistir. Kontrol grubu olarak olgularla yas ve

cinsiyet  eslestirilmesi  yapilmis noropsikiyatrik
bozuklugu ve alkol ve madde kullanim bozuklugu
olmayan, prenatal ve/veya postnatal period da

bulunmayan, Tiirk¢e diline hakim saglikli bireyler dahil
edilmistir. Yas, cinsiyet, medeni durumu, egitim durumu,
calisma sigara kapsayan
sosyodemografik veriler ve bireylerin tedavisinde
kullanilan ilaglar tim katilimcilardan yiiz ytize goriisme
metoduyla toplanmistir.

Bireylerin viicut agirligi, boy uzunlugu, bel ve kalca
cevresi Olglimleri arastirmacilar tarafindan teknigine
uygun olarak alinmistir. Boy uzunlugu o6l¢imi Seca
marka stadiyometre (Seca 240 CE 0123,
Germany) ile 0,1 cm hata payiyla yapilmistir. Viicut
agirhgy oOleimii Tanita BC-418 marka biyoelektrik
impedans analiz cihazi kullanilarak alinmistir. Bel ve

durumu ve tiiketimini

mod.

kalga cevresi 6l¢ciimleri esnemeyen meziir ile 0,1 cm hata
payiyla alinmistir. Beden kiitle indeksi (BKi-kg/m?2),
bel/kal¢ca orani ve bel/boy orani hesaplanmistir. Beden
kiitle indeksi Diinya Saghk Orgiitii (WHO) siniflamasina
gore siiflandirilmistir (Kiiglikerdénmez ve ark., 2019).

Yeme Tutum Testi (YTT-26): Garner ve ark. (1982)
tarafindan anoreksiya nervozanin semptomlarini 6lgmek
icin gelistirilmistir. Okumus ve Sertel (2020) tarafindan
Tiirkceye uyarlanmistir. YTT-26 testinde, sonuglar 26
maddenin puanlarinin toplaminin degerlendirilmesi ile
belirlenir. Test sonucunda 0-53 arasinda degerler
alinabilir. YTT-26 icin 20 puan kesim noktasi olarak
kabul edilir. 220 puan °
olan”, <20 puan “yeme davranis bozuklugu riski

‘yveme davranis bozuklugu riski

olmayan” olarak tanimlanmistir.

2.1. istatistik Analiz

Veriler SPSS 26.0 (Statistical Package for Social Sciences

IBM-SPSS Inc, Armonk, NY) ile analiz edilmistir.

Degiskenlerin normal dagilima uygunlugu basiklik ve

(Shapiro-Wilk testi) kullanilarak
Tanimlayici

carpikhik degerleri
degerlendirilmistir.
sunulmasinda kategorik degiskenler icin say1 ve ylizde,
siirekli degiskenler icin ortalama ve standart sapma
kullanilmistir. Gruplar arasindaki farkliliklar student t-

istatistiklerin

testi ve ki-kare analizi kullanilarak ve katilimcilarin fazla
kilolu ve obez olmalarini ve yeme bozuklugu riskini
etkileyen faktorler ise ikili (binary) lojistik regresyon
modeli ile degerlendirilmistir. Anlamhilik diizeyi P<0,05
olarak kabul edilmistir.

3. Bulgular

Calisma kapsamina sizofreni tanisi almis 160 hasta
(kadin/erkek:76/84) ve 206 saglikli birey (kadin/erkek:
103/103) dahil edilmistir. Olgu ve kontrol grubunun yas
ortalamalar1 sirasiyla; 39,6%10,7 ve 39,1+9,22 wyildir
(P=0,618). Evlilerin orani olgularda %61,3 iken kontrol
grubunda %79,1’dir (p<0,001). {lkégretim mezunlari
olgularda %53,1, kontrol grubunda %53,4 oraninda iken,

olgularin %33,8’i lise, kontrollerin %34,0'1 lisans
mezunudur (P<0,001). Calisan bireylerin orani kontrol ve
olgu grubunda sirasiyla; %92,2 ve%21,3 olarak
bulunmustur (Tablo 1).
Tablo 1. Katilimcilarin sosyodemografik dzellikleri
Degiskenler Olgu Kontrol P
(n=160) (n=206)
Cinsiyet n (%)
Kadin 76 (47,5) 103 (50,0) 0356
Erkek 84 (52,5) 103 (50,0) ’
tYas (R+ss) 39,6£10,77  39,1+9,22
Yas Siniflamasi n (%) 0,618
18-30 38(23,8) 39(189)
31-50 90 (56,3) 143 (69,4) 0,023*
50 ve iistii 32(20,0) 24 (11,7)
Medeni Durum n (%)
Bek.ar 62 (38,8) 43(20,9) <0,001**
Evli 98 (61,3) 163 (79,1)
Egitim n (%)
fkégretim 85 (53,1) 110 (53,4)
Lise 54 (33,8) 26(12,6) <0,001**
Lisans 21 (13,1) 70 (34,0)
Calisma Durumu n (%)
Calisiyor 34 (21,3) 190 (92,2) <0,001**
Calismiyor 126 (78,8) 16 (7,8)

*=P<0,05, **=P<0,01, Ki-kare testi, t= Student t-testi.

Kadin olgularda beden agirhigi 74,2+14,37 kg olarak
bulunurken kontrol grubunda yer alan kadinlarin
67,8+12,38 kg viicut agirligina sahip oldugu ve kadin
olgularin viicut agirh@inin istatistiksel olarak anlamlh
diizeyde daha fazla oldugu saptanmistir (P=0,002). Kadin
olgularin bel ¢evresi 91,4+14,85 cm, kadin kontrollerin
ise 81,1%x6,24 cm Dbulunurken, erkek olgularda
101,3+9,48 cm olan bel cevresi erkek kontrollerde
88,8+6,13 cm olarak bulunmustur (P<0,001). Kadin
olgularin BKI degerinin (28,3%5.97 kg/m2), kadin
kontrollerden (25,1+4,61 kg/m2) anlamh diizeyde daha
fazla oldugu bulunmustur (P<0,001). Benzer sekilde
erkek olgularinda BKI degeri (27,8+5,18 kg/m?) erkek
kontrollerden (25,7+3,71 kg/m?) anlamh diizeyde daha
fazladir (P<0,001). Kadin olgularin %42,7’sinin normal,
%30,9’unun fazla kilolu, %21,9’'unun obez oldugu
belirlenirken kadin kontrollerde bu degerler sirasiyla
%51,5, %26,5 ve %12,7 olarak bulunmustur (P<0,001).
Erkek olgularin %51,2’sinin fazla kilolu, %23,8'i obez
olarak saptanirken, erkek kontrollerin %35,0’i fazla
kilolu, %13,6’s1 ise obez olarak saptanmistir. (P<0,001).
Erkek olgularin sadece %22,6’s1 normal agirlikta iken,
erkek kontrollerde bu oran %51,5 olarak belirlenmistir.
Veriler Tablo 2’de sunulmustur.

Tablo 3’de katilimcilarin fazla kilolu veya obez olmasini
etkileyen faktorler gosterilmistir, Fazla kilolu ve obez
olma olasiligl; birinci modelde sizofreni hastalarinda
kontrol grubuna gore 3,48 [OR=3,48 (2,23-543),
P<0,001] kat, ikinci modelde ise olgularda 3,67 kat

[OR=3,67  (2,23-543), P<0,001],  antipsikotik
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kullananlarda 3,8 kat [OR=3,80 (2,34-6,19), P<0,001]

daha fazla oldugu saptanmistir.

Tablo 2. Katihmcilarin antropometrik él¢iimlerinin ve BKI degerlerinin degerlendirilmesi

Kadin Erkek
Olgu (n:76) Kontrol (n:102) P Olgu (n:84) Kontrol (n:103) P
Viicut Agirhig (kg) 74,2+14,37 67,8+12,38 0,002** 84,7+£17,35 80,7£12,66 0,078
Boy Uzunlugu (cm) 162,3+7,26 164,9+7,49 0,023* 174,3+7,31 177,6%7,40 0,003**
Bel Cevresi (cm) 91,4+14,85 81,1+6,24 <0,001** 101,3+9,48 88,8+6,13 <0,001**
Kal¢a Cevresi (cm) 106,7+11,3 94,6+6,01 <0,001**  103,9+10,33 99,5+4,97 0,028*
Bel/Kalga Orani 0,86+0,04 0,85+0,07 0,769 0,97+0,09 0,89+0,04 <0,001**
Bel/Boy Orani 0,56+0,10 0,47+0,02 <0,001** 0,58+0,09 0,49+0,03 <0,001**
BKi (kg/m?) 28,3+£5,97 25,1+4,61 <0,001** 27,8+5,18 25,7£3,71 0,001**
BKI Siniflamasi n (%)
Zay1f 8 (4,5) 5(4,9) 2(1,1) -
Normal. 76 (42,7) 57 (55,9) <0,001** 19 (22,6) 53 (51,5) 0,001
Fazla Kilolu 55(30,9) 27 (26,5) 43 (51,2) 36 (35,0)
Obez 39 (21,9) 13 (12,7) 20 (23,8) 14 (13,6)
*=P<0,05, **=P<0,01, Ki-kare testi, Student t-testi.
Tablo 3. Katilimcilarin fazla kilolu veya obez olmasini etkileyen faktérlerin degerlendirilmesi
B OR [Exp(B)] P %95 Gliven Aralig
Alt Sinir Ust Sinir
Model 1
Grup (Ref:Kontrol)
Olgu 1,246 3,48 <0,001** 2,23 543
Model 2t
Grup (Ref:Kontrol)
Olgu 1,299 3,67 <0,001** 2,31 5,82
Yas 0,041 1,042 0,001** 1,02 1,07
Antipsikotik (Ref: Yok)
Kullaniyor 1,335 3,80 <0,001** 2,34 6,19
Cinsiyet (Ref: Erkek)
Kadin -0,267 0,77 0,251 0,485 1,21
Medeni Durum (Ref:Bekar)
Evli 0,446 1,56 0,099 0,92 2,65
Egitim -0,478 0,620 0,001** 0,47 0,82

Ref=referans, OR= 0dds orani, *=P<0,05, **=P<0,01, tModel 2: Yas, cinsiyet medeni durum ve egitim durumuna gore diizenlenmistir.

Yasta her bir birimlik artis fazla kilolu ve obez olma
olasiigt %42 artirmaktadir.  Egitim
diizeyindeki artis ile fazla kilolu ve obez olma olasilig1
riski azalmaktadir.

oraninda

Yeme bozuklugu riski degerlendirildiginde YTT-26
puaninin kontrollere (8,9+6,18) gore olgu grubunda
(12,6+8,21) yiiksek oldugu saptanmistir (P<0,001). Olgu
grubunun %18,8’inde, kontrol grubunun ise %7,8'inde
yeme bozuklugu riski bulunmustur. Her iki grupta da
yeme bozuklugu riski kadinlarda daha fazladir. Olgu ve
kontrol riski bulunan
bireylerin sirasiyla; %46,7 ve %12,5’i obez, %30,0 ve
%25’i fazla kilolu, %23,3 ve %56,3’ti normal olarak
saptanmistir (P=0,033) (Tablo 4).

Yeme bozuklugu riskini etkileyen faktorler Tablo 5'te
sunulmustur. Yeme bozuklugu riski kontrol grubuna
gore olgu grubunda 2,65 kat [OR: 2,65 (1,31-5,28)] daha
fazla olarak saptanmistir. Yas, cinsiyet, egitim durumu,
BKI ve medeni durumun dahil edildigi ikinci modelse ise

olgularin yeme bozuklugu riskinin 3,80 kat [OR=3,80

grubunda yeme bozuklugu

(1,52-9,54)] daha fazla oldugu belirlenmistir. Kadinlarda
yeme bozuklugu riski erkeklere gore 2,30 kat [OR= 2,30
(1,17-4,52), P=0,015] daha fazladir.

4. Tartisma
Obezite sizofreni hastalarinda yaygin olarak goriilen bir
komorbid sorundur ve yaklasik iki hastadan birinin obez
oldugu, genel popiilasyona gore bu bireylerde obez olma
olasiliginin 1,5-4 kat arttig1 bildirilmektedir (Tian ve ark,
2020). Gurpegui ve ark. (2012) sizofreni hastalarinda
fazla kilolu bireylerin oraninin %43, obezlerin oraninin
ise %24 oraninda oldugunu saptamiglardir. Ayrica
hastalarda saglikli bireylere oranla fazla kilolu olma
olasiliginin 3,4 kat, obez olma olasiliginin 4,3 kat fazla
oldugu, antipsikotik kullanan bireylerde ise obez olma
olasiliginin 2,6 kat daha fazla oldugu saptanmistir. Diger
bir calismada sizofreni hastalarinda BKI degeri 29,7
kg/m2 olarak bulunurken, bel cevresi 6lciimiine gore
santral obeziteye sahip bireylerin oram erkeklerde
%36,6, kadinlarda

ise %73,4 olarak belirlenmistir
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(McEvoy ve ark., 2005).

Tablo 4. Katilimcilarin yeme bozuklugu riskinin degerlendirilmesi

Olgu (n=160) Kontrol (n=206) P

TYTT-26 Puani 12,6+8,21 8,89+6,18 <0,001**
Yeme Bozuklugu Riski
Var 30(18,8) 16 (7,8) 0.001**
Yok 130 (81,2) 190 (93,2) ’
Yeme Bozuklugu Riski Olan Bireylere Ait Degerlendirmeler n (%)
Cinsiyet
Kadin 20 (66,7) 10 (62,5) 0513
Erkek 10 (33,3) 6 (37,5) ’
Yas Siniflamasi
18-30 6 (20,0) 3(18,8)
31-50 20 (66,7) 10 (62,5) 0,888
50 ve lstil 4(13,3) 3(18,8)
Medeni Durum
Bek.ar 11 (36,7) 5(31,3) 0,487
Evli 19 (63,3) 11 (68,8)
BKi Simiflamasi
Zayif - 1(6,3)
Normal 7 (23,3) 9 (56,3)

. 0,033*
Fazla Kilolu 9 (30,0) 4 (25,0)
Obez 14 (46,7) 2 (12,5)

Ki-kare testi; t=Student t-testi, *=P<0,05, **=P<0,01.
Tablo 5. Yeme bozuklugu riskini etkileyen faktorlerin degerlendirilmesi
B OR [Exp(B)] P %95 Giiven Aralig1
Alt Simir Ust Sinir

Model 1t
Grup (Ref:Kontrol)
Olgu 0,965 2,64 0,007** 1,31 5,28
Model 2
Grup (Ref:Kontrol)
Olgu 1,335 3,80 0,004** 1,52 9,54
Yas 0,007 1,01 0,673 0,97 1,04
BKI (Ref: Normal)
Fazla Kilolu -0,287 0,75 0,495 0,33 1,71
Obez 0,538 1,71 0,220 0,726 4,04
Cinsiyet (Ref: Erkek)
Kadin 0,834 2,30 0,015* 1,17 4,52
Medeni Durum (Ref:Bekar)
Evli -0,250 0,78 0,485 0,39 1,57
Egitim -0,026 0,98 0,903 0,64 1,48
Antipsikotik (Ref: Yok)
Kullaniyor 1,008 2,74 0,002** 1,44 5,23

Ref= referans, OR= Odds orani, *=P<0,05, **=P<0,01, Model 2: Yas, cinsiyet, medeni durum, egitim durumu, BKI ve antipsikotik

tedavisine gore diizenlenmistir.

Ulkemizde yapilan bir calisma da obezlerin sizofreni
hastalarinin  %32.7 obez oldugu belirlenirken, BKi
degerlerinin 28,69+6,67 kg/m?2 oldugu, bel g¢evrelerinin
97,2414.06 cm oldugu ve bu degerlerin saglhkl
bireylerden daha fazla oldugu
saptanmistir (Ertekin ve ark. 2020). Calismamizda kadin
ve erkek olgularin BKI degerinin saglikli bireylerden

anlamli derecede

anlamli dizeyde daha fazla oldugu saptanmistir.

Olgulardan elde edilen verilerin literatiirle uyumlu
oldugu gorilmiistiir.

Sizofreni hastalarinda agirlk artisinin en 6nemli
nedenlerinden birisi olarak atipik antipsikotik ilaglar
gosterilmektedir (Roerig ve ark., 2011). Chouinard ve
ark. (2016) ¢ ay atipik antipsikotik tedavisini takiben
bireylerin %47’sinde baslangi¢c agirliginin %10’nundan
daha fazla agirlik artisi oldugunu bulmuslardir. Yapilan
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diger bir calismada da antipsikotik tedavisi basladiktan 6
hafta sonra bireylerin 2,8 - 5,1 kg agirlik kazandiklari
belirlenmistir (Teff ve Kim, 2011). Bak ve ark. (2021)
tedavinin baslamasiyla birlikte dzellikle hic ila¢ tedavisi
gormemis hastalarda ve zayif / normal agirhiktaki
bireylerde daha belirgin olmak tlizere tiim hastalarda

onemli diizeyde agirhk artisina neden oldugu
gostermislerdir.
Antipsikotik ~ kaynakli agirhk kazanimi/obezite

muhtemelen artan istah1 ve besin aliminm artiran
hiperfajik etkinin yani sira gecikmis tokluk sinyalinin bir
sonucu olarak ortaya cikar. Serotoninerjik 5-HT2C ve
histaminerjik H1 reseptorlerindeki antagonizma, bu yan
etkiye katkida bulunan anahtar mekanizma olarak
tanimlanmistir. H1 antagonizmasi, antidepresanlarla
agirhk kazaniminin en giicli belirleyicisi olarak
tanimlanmistir. Baz1 antipsikotiklerin sedatif etkileri
nedeniyle
antipsikotiklerin neden oldugu agiz/bogaz kurulugu
nedeniyle kalorili igecek aliminin artmasi da antipsikotik

kalori harcamasinda azalma ve Dbazi

kaynakh agirlik kazanimina katkida bulunabilir. Ayrica
antipsikotiklerin prolaktin, insiilin, leptin ve grelin
metabolizmasini etkileyerek viicut agirliginda artisa yol
actigl diisiiniilmektedir (Holt ve Peveler, 2009; Elman ve
ark., 2006; Manu ve ark., 2015; Mazereel ve ark., 2020).

Agirlik artisina neden olan diger o6nemli faktorlerin
hastalarin kotii beslenme aliskanliklarina ve sedanter bir
yasama sahip olmalari olarak belirlenmistir. Sizofreni
hastalarinin yag ve sekerden zengin yiyecekleri
tiilketmeyi tercih ettigi, sebze ve meyve tiiketiminin
yetersiz oldugu ve genel popiilasyona gore diyet
kalitelerinin diisiik oldugu saptanmistir. Diyet se¢ciminin
kotli olmasi antipsikotik ilaglar, bilissel bozukluklar ve
diisiik sosyoekonomik durumla iliskilendirilmektedir
(Dipasquale ve ark., 2013; van Zonneveld ve ark., 2022).

Yeme bozukluklari anormal yeme ve agirlik kontroli
davranmiglart  ile  karakterize  ciddi  psikiyatrik
bozukluklardir.  Fiziksel saghgin ve psikososyal
fonksiyonlarin biiytik 6lciide bozuldugu, uzun siireli
tedavi gerektiren, yeti yitimi ve o6liime yol acan bir
hastalik grubudur (Treasure ve ark., 2020). Sizofreni
hastalarinda yeme bozukluklarinin genel popiilasyona
gore daha yaygin oldugu c¢esitli calismalarda
gosterilmistir (Fawzi ve Fawzi, 2012; Sankaranarayanan
ve ark, 2021). Kouidrat ve ark. (2018) sizofreni
hastalarinda duygusal kisitlayici  yeme ve
kontrolsiiz yeme davramsi puanin saglikli bireylerden
anlamh diizeyde fazla oldugunu bulmustur. Hastalarda
kisitlayic1 yeme davramsi puaninin BKi< 25 olan grupta
fazla kilolu ve obez bireylere gore daha fazla oldugu
saptanmistir. Fawzi ve Fawzi (2012) YTT-40 kullanarak
yaptiklar1 degerlendirmede hi¢ antipsikotik tedavisi
almamis sizofreni hastalarinda yeme bozuklugu riskinin
(%30) saglikl bireylerden (%12) daha fazla oldugunu
bulmuslar ve
kullanimindan bagimsiz olarak sizofrenin bir o6zelligi
oldugunu belirtmislerdir. Diger bir calismada ise YTT-26
ile yapilan degerlendirmede sizofreni

yeme,

yeme bozuklugunun antipsikotik

hastalarinin

%41,5’inde saglikli bireylerin ise %10,3’iinde yeme
bozuklugu saptanmistir. Sizofreni
hastalarinda YTT-26 puani bakimindan cinsiyet ve
sizofreni donemleri arasinda farklihbk bulunmazken
psikososyal rehabilitasyon, psikoz siiresi, kullanilan

bulundugu

antipsikotik tipi ve sigara kullanimi bakimindan anlaml
farklihk 2020).
Calismamizda olgularin %18,8’inde saglikli bireylerin ise
%7,8'inde yeme bozuklugu bulundugu
saptanmistir. Sizofreni hastalarinda yeme bozuklugu
prevalansinin genel popiilasyona gore daha yiiksek
olmasi1 her iki sorunun benzer genetik 6zellikler
gostermesi, dopaminerjik aktivite, antipsikotik kullanimi
gibi nedenlere baglanmasinin disinda  sizofreni
hastaligina o6zgii baz1 faktérlere de baglanmaktadir.
Ornegin besin reddi ve pikanin sizofreninin pozitif
semptomlariyla  (6rn.  sanriar) iligkili = oldugu
belirtilmektedir. Tuhaf kuruntular ve persiikasyon
sanrilar1 gibi sizofrenin essiz semptomatolojisinin besin
alimini  kalite ve miktar yoéniinde etkileyebilecegi
bildirilmistir (Elman ve ark., 2006; Holt ve Peveler, 2009;
Osuji ve Onu, 2019). Yeme bozukluklar1 obezite, diyabet,
metabolik sendrom, fiziksel ve psikososyal morbidite ile
iliskili oldugu icin sizofreni
kardiyometabolik bozukluklarin gelisimi i¢in 6énemli bir

saptanmistir  (Khosravi ve ark,

riskinin

hastalarinda

ilave faktor olabilecegi belirtilmektedir (Kouidrat ve ark.,
2018).

Kadinlarda yeme bozuklugunun erkeklere oranla daha
fazla gorildigi, kadinlarda yasam boyu yeme
bozuklugunun prevalansinin %8,4, erkeklerde ise %2,2
oldugu saptanmistir (Galmiche ve ark, 2019).
Calismamizda da  kadinlarda yeme  bozuklugu
prevalansinin hem olgularda hem de kontrol grubunda
erkeklerden daha fazla oranda oldugu ve kadinlarda
riskin erkeklere oranla 2,3 kat daha fazla oldugu
bulunmustur. Malaspina ve ark. (2019) kadin sizofreni
hastalarinda yeme bozuklugu prevalansinin erkeklerden
bes kat daha fazla oldugunu bildirmistir. Bir sistematik
derlemede ise sizofreni hastalarinda kadin cinsiyeti ile
yeme bozuklugu arasinda ve kadin cinsiyeti ile
tikinircasina yeme davranisi arasinda pozitif iliski
saptanirken erkek sonug
bulunmamistir (Sankaranarayanan ve ark, 2021).
Srebnik ve ark. (2003) yaptiklar1 ¢alismada agir ruhsal
bozuklugu kadinlarda yeme bozuklugu
prevalansinin %32, erkeklerde %10 oldugunu ve ayrica
kadin hastalarda (%31) beden algis1 bozuklugunun
erkelere oranla (%9) anlamh diizeyde daha fazla
oldugunu saptanmislardir.

Bu c¢alismada sizofreni antipsikotik
kullaniminin yeme bozuklugu riskinin 2,74 kat daha fazla

hastalarda benzer

bulunan

hastalarinda

oldugu saptanmustir. Atipik antipsikotiklerin yeme
davranisi lizerine etkilerinin degerlendirildigi bir
calismada atipik antipsikotik kullanan sizofreni

hastalarinda tipik antipsikotik kullanan hastalara ve
grubundaki hastalara gore digsal yeme
davranisinin ve yeme davranisi kontrol kaybi skorunun
daha fazla oldugu saptanmistir (Sentissi ve ark. 2009).

kontrol
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Antipsikotik
serotonin ve histamin reseptorlerini etkileyerek, besin
alimi ve doygunlugu kontrol eden hipotalamustaki sinir
agint  dogrudan ve dolayl etkileyerek,
hipotalamik-hipofiz-adrenal aksisi bozarak,
salinimini ve insiilin duyarhligini dogrudan etkileyerek
ve besin almiyla ilgili gastrointestinal hormonlari
etkileyerek yaptigi diisiiniilmektedir (Kouidrat ve ark.
2014; Veeraraghavan, 2021). Klozapin ve olanzapin alan
hastalarda yapilan ¢alismada ise bu iki farmakolojik

ilaglarin yeme davranisini dopamin,

olarak
insiilin

ajanin kompulsif asiri yeme ve tkinircasina yeme
bozukluguyla iliski oldugu, olanzapin kullananlarin
%48,9'unda Kklozapin kullananlarin %23,3’tinde besin
aserme (food craving) davranisinin gozlendigi ve
olanzapinin bu sorunlar1 ortaya ¢ikarmada daha etkili
oldugu bulunmustur (Kluge ve ark., 2007).

5. Sonug

Sizofreni hastalarinda obezite ve yeme bozuklugu
riskinin yiiksek oldugu bilinmektedir. Bu
etkenler hastalarda metabolik sendrom

gelisme
olumsuz
prevalansinin ve Kkardiyovaskiiler hastalik nedenli
mortalitenin artmasina neden olmaktadir. Yapilan bazi
beslenme egitimi, fiziksel aktivite ve agirhk kaybi
miidahale ¢alismalarinda umut verici sonuglar alinsa da
sizofreni hastalar1 azaltmak igin
stirdiiriilebilirligin saglandigl saglikli beslenme egitim
programlar1 hazirlanmali, aktivite dizeyini
arttirmaya yonelik ¢alismalar yapilmali ve bu hastalarda
Sizofreni,

icin bu riskleri
fiziksel

yasam kalitesi arttirilmaya calisiimalidir.
obezite ve yeme bozuklugu arasindaki iliskilerin altinda
yatan psikolojik, psikopatolojik, genetik ve norofizyolojik
mekanizmalarin anlasilmasina yoénelik uzunlamasina
arastirmalar yapilmalhdir.

Katki Orani Beyam
Yazar(lar)in katki yiizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistir.

M.U. 0.K.
K 50 50
T 50 50
Y 50 50
VTI 50 50
VAY 50 50
KT 50 50
YZ 50 50
KI 50 50
GR 50 50
PY 50 50
FA 50 50

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, KI= kritik inceleme, GR= gonderim ve
revizyon, PY= proje yonetimi, FA= fon alim.

Catisma Beyani
Yazarlar bu c¢alismada higbir ¢ikar iliskisi olmadigini
beyan etmektedirler.

Etik Onay/Hasta Onami

Calismaya baslamadan o6nce Ege Universitesi Tip
Fakiiltesi Tibbi Arastirmalar Etik Kurulundan ‘Etik Kurul
Onayr’ alinmistir (onay tarihi: 16 Nisan 2022, onay
numaraslt: 16-4/19). Calismada tiim prosediirler Helsinki
Deklarasyonuna uygun sekilde yiiriitiilmiistir.
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1. Introduction

The nursing workforce in health institutions has a unique
structure that cannot be ignored (Abu Yahya et al., 2019).
Nurses are the group that gives the most care and spends
the longest time with the patient in cases that require
outpatient treatment or hospitalization (Choi et al,
2020). Due to rapid population growth, technological
advances, common chronic diseases, and increased
societal expectations, nursing demand worldwide is
growing daily (Koornneef et al, 2017). The personnel
needed for the nursing profession is expected to reach
nearly three million by 2025 (US Department of Health
and Human Services, 2014). Nursing staff shortages are
considered one of the most significant challenges for any
healthcare system worldwide (Koornneef et al,, 2017).
Therefore, nursing college student quotas have been
increased to eliminate the numerical inadequacy of
health personnel (Ozkan and Uydaci, 2015).

In addition to the quantitatively increasing quotas, it is
necessary to know the psycho-social characteristics of
nursing students well, to understand the sources of
problems by examining their issues, and to develop
approaches that increase students' adaptation depending

on the information obtained (Gilingérmiis et al.,, 2015).
One of the crucial criteria in bringing the nursing
occupation to professional status is that nursing students
are willing to provide services and see their occupation
as a vital part of their lives (Nazik and Arslan, 2014). The
foundations for adopting and practicing the occupation
are laid during student years (Beydag et al.,, 2008). The
fact that students start to work equipped with the
awareness of occupational motivation and commitment
will enable this awareness to mature quickly, and the
profession will be affected positively (Bernardino et al.,
2018; Zhao et al., 2022).

Motivation is defined as a structure that includes internal
factors that affect the
maintenance, and control of behavior (Dogan and
Yildirim, 2019). Motivation is a prerequisite for students

and external initiation,

to adapt to the curriculum (Tas and Dalcal, 2021). Some
studies in the field of nursing emphasize the importance
of occupational motivation for teaching strategies
(Beadle et al, 2012; Tas and Dalcali, 2021). Intrinsic
motivation is essential for nursing students because it
can transform them into professionals with more
autonomy, reflection, and critical perspective. Students
may face many problems during their education process
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(Kirtiinci and Kurt, 2020). Such
negatively affect them and reduce their occupational
motivation (Celik, 2014). This situation is critical in
solving the problems affecting society and the individual
(Felton et al,, 2013).

The concept of commitment, which is essential for
members of every occupation, is more critical for the
nursing profession, which must make vital and urgent
served (Cihangiroglu, 2015).
Commitment to the work is expressed as the strong
identification of the individual with his profession (Ates
and Pelit, 2022). Students may choose to nurse for
reasons such as the opportunity to find a job and the
family's desire (Bolikkbas, 2018). This may cause
students to have a weak commitment to their profession.
Occupational commitment begins in the education
process of individuals regarding their occupation and
continues to strengthen throughout their profession life
(Tak et al, 2009). Therefore, it is essential to address
these issues in the education process so that nurses can

situations can

decisions for those

exhibit attitudes such as institutional identification and
resist their desire to leave the job.

The development of the nursing occupational takes place
in the responsibilities of nursing colleges. Knowing the
factors  affecting occupational motivation and
commitment levels for students to provide professional
development and fulfill their duties best is imperative.
1.1. Research Questions

Within the framework of this general purpose, answers
to the following questions were sought:

e What are the factors affecting students'
occupational motivation levels?

e What are the factors affecting students'
occupational commitment levels?

e [s there a relationship between students'
occupational = motivation and  occupational
commitment levels?

2. Materials and Methods

2.1. Study Aims and Design

This research was conducted as a descriptive and cross-
sectional type to nursing
occupational motivation, commitment levels, and related
factors.

2.2. Population and Sample of the Research

The research comprised 1158 students in the Nursing
Departments of the Faculty of Health Sciences of two
universities in a province in the Central Anatolia Region
of Tiirkiye in the 2022-2023 academic year. In selecting
the sample, it was aimed to reach the entire student
body, and feedback was received from 326 students.
Individuals aged 18 and over, actively continuing their

determine students’

nursing education, and approving the informed consent
form were included in the study. The Four-Dimensional
Occupational Commitment Scale score average was used
in the G*Power program to calculate the power of the
research. The effect size was 0.84 as a result of the

calculation. In this direction, due to the post-power
analysis made by taking effect size: 0.84, n: 326, and
alpha: 0.05, the working power was determined as 99%.
2.3. Data Collection Tools

The data were collected using the Personal Information
Form, Four-Dimensional Occupational Commitment
Scale, and Motivation’s Resources and Problems Scale.
2.3.1. Personal information form

In this form, prepared by the researcher in line with the
literature, there are 14 questions containing personal
information and General Academic Grade Point Average
(GAGPA) (Duruk et al,, 2021; Tas and Dalcal, 2021).
2.3.2. Four-dimensional occupational commitment
scale (FDOCS)

The scale was developed by Blau (Blau, 2003). The
Turkish validity and reliability of the scale was conducted
by Utkan and Kirdék (2018). The scale consists of 22
items and consists of 5-point Likert-type degrees such as
"l strongly disagree (1)", "I do not agree (2)", "I am
undecided (3)", "I agree (4),", "I strongly agree (5)". The
highest score that can be obtained from the scale is 110,
and the lowest score is 22. It is accepted that as the total
score of individuals increases, their level of occupational
commitment increases. In the validity and reliability
study of the scale, the Cronbach Alpha value, which is the
internal consistency coefficient, was found to be 0.90
(Utkan and Kirdok, 2018). In the study, the Cronbach
Alpha value of the scale was determined as 0.86.

2.3.3. Motivation’s resources and problems scale
(MRPS)

The scale was developed by Acat and Koésgeroglu (2006).
It is a scale used to determine the motivation levels that
affect the occupational experiences of health school
students. The scale consists of 24 items and consists of 5-
point Likert-type degrees such as "I strongly disagree
()", "I do not agree (2)", "I am undecided (3)", "I agree
(4),", "I strongly agree (5)". The highest score that can be
obtained from the scale is 120, and the lowest score is 24.
The higher the score obtained, the higher the motivation
level. In the validity and reliability study of the scale, the
Cronbach Alpha value, which is the internal consistency
coefficient, was found to be 0.82 (Acat and Kosgeroglu,
2006). The Cronbach Alpha value of the scale was
determined as 0.87.

2.4. Data Collection

The data of the research were collected in March 2023.
The 1st, 2nd, 3rd, and 4th-year students studying in the
Nursing Department of the universities for which the
institution's permission was obtained were informed by
the researcher before the lesson. Then, the data
collection form created via Google Forms was delivered
to the students via WhatsApp to avoid paper waste. The
"Informed Consent Form" checkbox is mandatory in
Google Forms. While creating the form, standardization
was ensured by limiting one answer per IP address so
that students could reply only once.

2.5. Data Analysis

Data were analyzed in the statistical package program
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IBM SPSS Statistics 23.0 (IBM Corp., Armonk, New York,
USA). Descriptive data are numbers,
percentages, and The
normality of the data was evaluated with the Shapiro-
Wilk test. An Independent Sample t-test or Mann

given as

mean standard deviation.

Whitney-U test was used according to the normality of
the data in the comparisons of two separate groups. In
comparing three or more independent groups, the One-
Way Analysis of Variance or Kruskal Wallis Test was used
according to the normality of the data. A post hoc or
Dunn's test was applied to the statistically significant
data as a multiple comparison test. A Pearson Correlation
analysis was performed to determine the relationship
between FDOCS, MRPS, and GAGPA scores and the
direction and severity of this relationship. P<0.05 was
accepted as statistical significance (Onder, 2018).

3. Results

Table 1 includes the descriptive characteristics of the
students included in the study: 30.4% are in the first
year, 50.9% are 21 years old and over, 87.1% are female,
85.3% have a nuclear family, 12.3% are health vocational
high school graduates, 64.4% have income equal to their
expenses, and 49.1% of them stay with their families
during their university education. In addition, 62.0% of
the students are satisfied with their school life, 58.3% of

education, 41.7% of them have a middle education level
of their father, 66.9% want to do graduate education,
73.0% prefer the department of nursing willingly, and
44.2% of them stated that they preferred the nursing
profession because of job security.

The average score and alpha value of the scales used in
the research and the average grade point averages of the
students are given in Table 2. The Four-Dimensional
Occupational Commitment Scale total score average is
75.83+11.65, the Motivation’s Resources and Problems
Scale total score average is 86.52+13.10, and the General
Academic Grade Point Average score is 2.92+0.47.

Table 3 shows the comparison between the descriptive
characteristics of the students and the scales and overall
academic grade point average. According to the data
obtained, it has been determined that there is a
statistically relationship between the
students' academic year, the school they graduated from,
their satisfaction with school life, the situation of
preferring the nursing department willfully, their reason

significant

for choosing the nursing profession, their willingness to
pursue graduate education, and their willingness to do
postgraduate education, and the FDOCS, MRPS, and
GAGPA. In addition, it was found that the GAGPA of
students aged 21 and over was higher than students
younger than 21, and awareness was statistically

them have their mother's education level of primary significant.

Table 1. Descriptive characteristics of students (n=326)

Characteristics n %  Characteristics n %
Academic Year Satisfaction from School Life

First year 99 304 Yes 202 62.0
Second year 97 298 No 124 38.0
Third year 72 22.0 Mother Education Level

Fourth year 58 17.8 Primary education 190 58.3
Age (year) Middle education 103 31.6
18-20 160 49.1 Bachelor and up 33 10.1
221 166 509 Father Education Level

Gender Primary education 105 32.2
Female 284 87.1 Middle education 136 41.7
Male 42 129 Bachelor and up 85 26.1
Family Type Doing Postgraduate Education

Nuclear 278 853 Iwant 218 66.9
Extended 36 11.0 Idon'twant 108 331
Broken 12 3.7  The situation of Preferring the Nursing

The School They Graduated From Department Willfully

Health vocational high school 40 123 Yes 238 73.0
Other 286 87.7 No 88 27.0
Financial Situation Reason for Preferring Nursing Profession

Income less than expenses 83 25,5 Like

Income equals expense 210 64.4 ]Job guarantee 81 24.8
Income more than expenses 33 10.1 Family request 144 442
Place of Residence During University All of them 23 7.1
Education 78 239
Dormitory 151 463

House 15 4.6

With family 160 49.1
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Table 2. Students’' GAGPA and mean scores of the scales (n=326)

Number of Items X SD Alpha
FDOCS 18 75.83 11.65 0.86
MRPS 24 86.52 13.10 0.87
GAGPA 292 0.47

FDOCS= four-dimensional occupational commitment scale, MRPS= motivation’s resources and problems scale, GAGPA= general
academic grade point average.

Table 3. The comparison between the descriptive characteristics of the students and the scales and GAGPA (n=326)

. FDOCS MRPS GAGPA
Characteristics
Mean+SD Test Mean+SD Test Mean+SD Test
Academic Year
First year 69.85+11.207 83.17+13.682 2.70+£0.492
Second year 75.08+11.77> F=20.333 84.93+13.61° KW=16.889 2.82+£0.472 KW=10.313
Third year 80.05+8.76¢ P<0.001 89.77+9.98¢ P<0.001 3.18+0.38° P<0.001
Fourth year 81.98+£10.31¢ 90.81+£12.89¢ 3.14+0.24>
Age (year)
18-20 76.10+11.51 t=0.408 87.13+£12.23 t=0.824 2.86+0.48 t=-2.501
221 75.57+11.81 P=0.683 85.93+13.91 P=0.410 2.99+0.45 P=0.013
Gender
Female 75.69+11.49 t=-0.593 86.51£13.01 t=0.014 2.94+0.46 t=1.824
Male 76.83+£12.80 P=0.554 86.54£13.90 P=0.989 2.80+0.50 P=0.069
Family Type
Nuclear 76.06£11.80 86.79+£12.96 2.92+0.48
Extended 75.80+9.83 F=L276 g672413.99 F=1711 2081032 NW=2679
P=0.281 P=0.182 P=0.262

Broken 70.58+12.82 79.66+13.04 2.69+0.47
The School they Graduated From
Health vocational high school 83.97+7.56 U=5.219 101.2048.04 t=8.316 3.20+0.38 t=4.102
Other 74.69+11.68 P<0.001 84.46+12.35 P<0.001 2.88+0.47 P<0.001
Financial Situation
Income less than expenses 74.29+10.92 F=1334 85.67+12.46 F=0.288 2.85+0.46 F=1.617
Income equals expense 76.58+11.83 P=0.265 86.91+13.33 P=0.750 2.93+0.48 P=0.200
Income more than expenses 74.51+11.97 85.93+13.38 3.01+0.41
Place of Residence During
University Education
Dormitory 76.90+11.41 86.17+12.94 2.93+0.45
House 7433:1470 192 goa3ap103 KWELOt o gh0s2 F=0.483

. . P=0.305 P=0.590 P=0.617
With family 74.97+11.56 86.48+12.35 2.92+0.48
Satisfaction from School Life
Yes 77.18+11.61 t=2.729 88.13£13.27 t=2.902 2.96x0.47 t=2.118
No 73.58+11.41 P=0.007 83.82+£12.42 P=0.004 2.85+0.45 P=0.035
Mother Education Level
Pr.lmary educa.tlon 75.90+11.41 F=2.823 86.24+12.53 F=2.375 2.95+0.46 F=2.396
Middle education 77.07+£12.23 P=0.061 88.26+14.28 P=0.095 2.92+0.49 P=0.093
Bachelor and up 71.57+10.47 82.69+11.90 2.76+0.41
Father Education Level
Pr.lmary educa.tlon 77.80£11.09 F=2.838 86.48+12.64 F=0.520 2.92+0.47 F=2.602
Middle education 75.57+10.93 _ 87.25+12.90 _ 2.98+0.49 _
Bachelor and up 73.82+13.11 p=0.060 85.40+14.04 P=0.595 2.83+0.42 P=0076
Doing Postgraduate Education
[ want 76.88+£10.98 t=2.332 88.28+12.40 t=3.519 3.00+0.46 t=4.118
[ don't want 73.71+£12.68 P=0.020 82.95+13.81 P<0.001 2.77+0.45 P<0.001
The situation of Preferring the
Nursing Department Willfully
Yes 77.67£11.49 t=4.844 88.84+13.24 t=5.482 2.98+0.47 t=3.490
No 70.86+10.93 P<0.001 80.25+10.45 P<0.001 2.77+0.42 P<0.001
Reason for Preferring Nursing
Profession
Like 78.37£12.272 90.96+14.652 3.03+0.444
Job guarantee 73.69+11.89b F=4.936 81.88+12.06P KW=46.919 2.83+0.47° F=4.738
Family request 72.17£10.47> P=0.002 83.26+10.18b P<0.001 2.80+0.47> P=0.003
All of them 78.24+9.882 91.43+10.652 3.01+0.462

U= Mann-Whitney U test, t= Independent sample t-test, KW= Kruskal Wallis test, F= One-Way ANOVA, The same letters indicate that
there is not an in-group difference, and different letters indicate an in-group difference.

BS] Health Sci / Ali KAPLAN 554



Black Sea Journal of Health Science

Table 4 shows the correlation analysis between the total
scores of the students’ FDOCS, MRPS, and GAGPA.
Statistically, it has been determined that there is a
positive and moderately significant relationship between
the GAGPA and the total score of FDOCS and MRPS. In
addition, it has been determined that there is a positive
and highly significant relationship between the total
score of the students' FDOCS and the total score of MRPS.

Table 4. Correlation analysis between students' FDOCS,
MRPS, and GAGPA total scores (n=326)

GAGPA FDOCS MRPS
GAGPA 1
FDOCS 0.502" 1
MRPS 0.422" 0.685" 1

(*)=P<0.01, r= Pearson correlation coefficient.

4. Discussion

The aim of nursing education is not only to improve the
knowledge and skills of graduates but also to create an
awareness of occupational commitment to strive against
difficulties in nursing (Jarvinen et al, 2018). It was
emphasized that the students chose the nursing
occupation without knowing about the job and that
nurses’ commitment was weak (Aktas and Giirkan,
2015). Occupational commitment is shaped by basic
education, continues at a certain level during graduation,
and constantly changes after graduation (Sibandze and
Scafide, 2018). Nursing students may tend to freeze
registration, not education or delete
registration even during their education. Strategies
should be developed to improve the occupational
commitment of students during basic education, that is,
during university education, professional

continue

where
commitment begins to take shape. It is known that
occupational motivation also affects the level of
occupational commitment in individuals (Garcia-Moyano
et al, 2019). Therefore, this study determined related
factors influencing nursing students' occupational
motivation and commitment levels, and the findings were
discussed in light of the literature.

Motivation has an important function that affects the
behavior of individuals in the education process (Ozli
Kahraman et al, 2014). Variables related to the
education-teaching process and personal variables are
considered the most critical motivation source (Korkmaz
and Ipekgi, 2015). In the study, variables affecting the
motivation levels of nursing students were investigated.
It has been determined that the students who are in the
third and fourth years, graduated from health vocational
high school, are satisfied with school life, wish to pursue
postgraduate education, willingly prefer the nursing
department, have higher motivation levels for the
profession. Similarly, it was found that students who love
the nursing department and choose it willingly have
higher motivation (Duruk et al., 2021). In addition, in the
studies conducted, it is observed that the motivation

levels of students who are close to graduation and
satisfied with school life are higher (Korkmaz and Ipekgi,
2015; Tas and Dalcali, 2021). However, the study
conducted by Celik determined no relationship between
the high school nursing students graduated from and
their motivation (Celik, 2014). On the other hand, there
have been no studies in the literature related to graduate
education. It has been suggested to take necessary
precautions regarding these factors that affect students'
occupational motivation and plan strategies to increase
motivation.

It is necessary to take adequate measures to increase the
occupational commitment levels of nursing students
(Kong et al,, 2016). Therefore, it is essential to know the
risk factors related to the precautions to be taken (Hua et
al, 2022). In the research, it has been determined that
the factors affecting the professional commitment of
students are the academic year, the high school they
graduated from, their satisfaction with school life, the
state of wanting to do graduate education, the situation
of willingly choosing the nursing department and, the
reason for choosing the nursing. The reason for choosing
the nursing department reflects the social perception of
nursing students (Goel et al, 2018). Therefore, it was
thought that the level of occupational commitment of the
students who loved the nursing department and chose it
higher. The higher
commitment of the third and fourth-year students may

willingly was occupational
be due to the greater emphasis on clinical courses and
the fact that they know the occupational better. In a
study, it has been determined that the occupational
commitment of nursing students who do internships is
higher (Ayaz-Alkaya et al, 2018). The high level of
occupational commitment of the students who are
satisfied with their school life and want to do
postgraduate education may be due to their high level of
occupational motivation.

It has been determined that students in the third and
fourth academic years, aged 21 and over, who graduated
from health vocational high school, want to do graduate
education, are satisfied with school life, and willingly
prefer the nursing department, have higher academic
success grades. In the literature review conducted, it is
also seen that there are studies that support the research
findings (Ayyildiz et al, 2014; Alshammari et al., 2017;
Kiictikkaya et al., 2022). It has been assumed that the
academic achievements of students who have just started
university are negatively affected due to the adaptation
process to the new system. However, it was suggested
that as the students' ages got older and there was
acceptance about the profession in the advancing grades,
and their adaptation problems decreased, and therefore
their academic achievements increased. Since the
educational content of the students who graduated from
health vocational high school was similar to the nursing
education curriculum, the students adapted faster. It was
thought that this situation positively impacted academic
achievement. In addition, positive thinking and high
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motivation are directly related to academic success
(Duran et al,, 2017). For this reason, it is predicted that
students who are satisfied with school life, choose
nursing because they want and love it, have positive
thinking and high motivation, and their academic
achievements are higher.

The retention rate of newly graduated nurses is low, and
it is thought that the reason for this is the reality shock.
Therefore, it has been reported that there should be a
specially prepared and motivating nursing curriculum to
increase the occupational commitment of students
(Gambino, 2010). This study examined the relationship
between nursing students' motivation and occupational
commitment levels. According to the data obtained, it has
been determined that a positive and significant
relationship exists between students' motivation levels
and their occupational commitment levels. This result
can be interpreted as the occupational commitment of
students with high motivation is better. There are
minimal studies on this subject in the literature. No
studies were conducted on nursing and/or nursing
students to support the study findings. However, a study
conducted on accounting students supports our research
(Ahmad et al., 2012). Another survey of nursing students
found that motivation does not affect job commitment
(Nesje, 2015). In addition, it has been determined that
there is a positive and significant relationship between
occupational motivation and commitment and students’
academic achievement levels. Therefore, activities that
increase motivation and occupational commitment
during education can be recommended to increase
students' occupational success.

5. Conclusion

Students who are in the third or fourth academic year
graduated from health vocational high school, who are
satisfied with school life, who want to pursue graduate
education, who willingly prefer the nursing department
and the nursing profession because they love it, have
higher = occupational = commitment,  occupational
motivation, and academic success grades. Students aged
21 and older have higher academic achievement grades
than younger ones. In addition, there is a significant
relationship between the occupational commitment
levels of students and their occupational motivation
levels. There is also a meaningful relationship between
the level of occupational motivation and occupational
commitment and the overall academic grade point
average.

The necessity of this work was considered significant.
Educating students aware of occupational values is
necessary to ensure occupational development. In this
context, it is recommended to develop strategies to
increase motivation and occupational commitment in the
teaching processes of educators, organize adaptation
programs, and provide academic counseling related to
graduate education in undergraduate education to train
professional nurses with a high level of occupational

motivation and commitment to their profession. In
addition, information activities related to the promotion
of the nursing occupational should be carried out for
prospective students considering choosing a nursing
program.

Limitations
The research was conducted with nursing students at
two universities in one province. Therefore,

generalization cannot be made.
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Abstract: Tuffier’s line (TL) is a horizontal line that connects the two superior iliac crests and is used to determine L4 and L5
vertebrae levels. Spinopelvic parameters have been gaining further importance in the diagnosis and treatment planning of spinal
diseases. This study aims to reveal whether there is an interaction between TL and spinopelvic parameters. We examined the 113
patients who consulted our clinic for low back pains. TL levels were divided into five categories as L4 body, L4 inferior endplate, L4-5
disc space, L5 superior endplate, and L5 body. In the study group, 70 of the cases (61.9%) were female, 43 (38.1%) were male, and the
average age was 50.8 (21-77). TL was determined to pass through L4 body in 38.9% of cases (n=44) regardless of gender. It was
observed that sacral slope (SS) and lumbar lordosis (LL) were affected by the changes in TL level (P<0.05), whereas PI, PT and SVA
were not affected (P>0.05). SS and LL being affected by changes in TL levels indicates that TL should be assessed together with the

spinopelvic parameters. To conclude, TL is a potential spinal parameter that should be included in the spinopelvic parameters.
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1. Introduction

Pelvis is considered integral to the spinal column. Its
positioning in the sagittal and coronal planes, helps
humans stand up straight on two feet and contributes to
the mechanics of walking (Merrill et al,, 2018; Zhang et
al,, 2020). In addition, the correspondence of pelvis and
spine is also known to be required for minimized energy
to stand up straight (Hasegawa and Dubousset, 2022).
Dubousset suggested pelvis to be a caudal vertebra of the
spinal column. Legaye et al. (1998) mentioned that
Duval-Beaupere et al. examined the positioning of pelvis
to the spine for global balance and included pelvic
incidence (PI) to spinal parameters. Roussouly and
(2011), reported different spine
structures in individuals and noted the importance of
alignment between the pelvis and the vertebral column,
defining four different positioning of pelvis to the
vertebral degenerative  processes
spinopelvic parameters and affecting the lumbar area are

Pinheiro-Franco

column. The

concluded to trigger kyphotic deformity, persistent back
pains, neural losses, and reduced quality of life (Zhang et
al,, 2020). The application of spinopelvic parameters in
the surgical treatment of adult spinal deformity has
increased over the recent years (Schwab et al., 2013). It
has also been proved that measurement data of
spinopelvic parameters contributed substantially to post-
surgical patient satisfaction (Noshchenko et al.,, 2017; le
Huec etal,, 2019).

Tuffier's line (TL) was first used by French surgeon

Tuffier in 1900 to determine the point of entry in lumbar
subarachnoid injections and was described as the
horizontal line separating the two superior iliac crests of
the pelvis (Tuffier, 1920). Also known as the “intercristal
line”, this imaginary line usually crosses through the
fourth lumbar vertebra body or through L4-5 disc space
(Cooperstein and Truong, 2017). Nowadays, TL is widely
used by neurosurgeons, anesthesiologists, orthopedists,
neurologists and physiotherapists in diagnosis and
treatment. However, literature review concludes no
studies on the possible effects of changes in spinopelvic
parameters on the TL level.

In this study, we aimed to show the relationship between
TL and spinopelvic parameters and to reveal whether it
will be a candidate for spinopelvic parameters to be used
in the planning of spinal surgeries in the future.

2. Materials and Methods

This study was carried out in compliance with the
principles of the Declaration of Helsinki upon the
approval dated February 10, 2021 and numbered 2020-
02 of the Clinical Research Board of Ethics of the Faculty
of Medicine. We included patients who applied between
2017 and 2021 to the Neurosurgery clinic for low back
pains. Measurements were carried out retrospectively on
standing scoliosis imaging. The spinopelvis angles were
measured on the bilateral scoliosis images including the
area between the skull and the femoral neck. The study
also included the radiographic images of 113 patients in
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compatible format and sufficient resolution for standard
parameter
vertebral

measurement. Patients suffering from
compression fracture, sacralization,
lumbalization, de novo or congenital scoliosis, lumbar
spondylolisthesis, lower limb asymmetry, or congenital
hip dislocation, or whose radiographic images are not
suitably formatted for the study were excluded. We
included cases between the ages 20 and 80 without
previous spinopelvic or hip pathologies. Measurements
were carried out on the free software Surgimap
(Surgimap; Nemaris, New York, 133 USA) by an
experienced spine surgeon. Previously standardized PI,
pelvic tilt (PT), sacral slope (SS), lumbar lordosis (LL)
and sagittal vertical axis (SVA) parameters were used in
the measurement of spinopelvic parameters (Roussouly
and Pinheiro-Franco, 2011; Lafage et al.,, 2015; le Huec et
al, 2019). Images showing the first cervical vertebra,
femoral head and sacrum were uploaded on the
Surgimap software prior to the measurement of
spinopelvic parameters. The measurement of parameters
was carried out in compliance with the Surgimap user
guide (Surgimap®, 2008). TL level was determined and
categorized as described in the literature by drawing a
horizontal line between the two superior iliac crests on
the antero-posterior view of lumbosacral area (Kim et al.,
2003; Snider et al,, 2008; Horsanali et al.,, 2015). TL levels
were divided into five categories as L4 body, L4 inferior
endplate, L4-5 disc space, L5 superior endplate, and L5
body based on their projection on the spinal plane.

2.1. Statistical Analysis

Demographic data of the cases were analyzed as
distribution by age and gender. Cross-tabulation test was
applied to determine the distribution of TL levels by
gender. Kolmogorov-Smirnov normality test concluded
normal distribution of data. Independent sample t-test
was conducted to compare the distribution of spinopelvic
parameters by gender. One-way ANOVA analysis was
applied to compare pelvic parameter distribution by age
groups. Bonferroni post hoc (comparison of multiples)
test was conducted to determine the differences between
the groups. Kruskal-Wallis test was applied to determine
the distribution of spinopelvic parameters and statistical
meaning by TL. Dunn's test of multiple comparisons
(post hoc) was conducted to determine any significant
difference between groups. The correlation between TL
and spinopelvic parameters was analyzed by Dunn's test

Table 1. Distribution of Tuffier's line by gender

of multiple comparisons. Cases where the “P” value is
lower than 0.05 were considered statistically significant.

3. Results

Of the cases included in the study, 70 (61.9%) were
female and 43 (38.1%) were male.
categorized in three groups by age (Figure 1).

TL was determined to pass through L4 body in 38.9% of
cases (n=44) regardless of gender. While TL levels varied
between male and female, the differences weren't
statistically significant (P>0.05). TL passes through L4

Cases were

body in 51.2% (n=22) of male. In female, its clusters in
two planes and passes through L4 body in 31.4% (n=22)
and through L5 superior endplate in 34.3% (n=24)
(Table 1).

Distribution of demographic parameters.
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Figure 1. Distribution of demographic parameters.

PI and PT were observed to be higher in female than in
male (P<0.05). SS and LL, as well as SVA distance were all
higher in female, was not statistically significant
(P>0.05), (Table 2).

When compared by age groups, a statistically significant
difference was determined between the PT and SVA
measurements (Bonferroni's comparison of multiples,
P<0.05) though the PI, SS and LL measurements lacked
any such difference (P>0.05). It was thus concluded that
the PT angle increased by age. In cases aged 20 to 40
years, PT was also observed to decrease. There was no
statistically significant difference between the changes in
TL levels according to age (Bonferoni’s was applied in the
ANOVA, P>0.05, P=0.46) (Table 3).

Tuffier’s line level Female (n=70) Male (n=43) Total (n=113)
L4 body 22 (31.4%) 22 (51.2%) 44 (38.9%)
L4 inferior endplate 9 (12.9%) 8 (18.6%) 17 (15.0%)
L4-5 disc space 24 (34.3%) 7 (16.3%) 31 (27.4%)
L5 superior endplate 10 (14.3%) 5 (11.6%) 15 (13.3%)
L5 body 5(7.1%) 1(2.3%) 6 (5.3%)

Distribution of vertebrae level where TL passes through in male and female and comparison by cross-tabulation test. No difference

determined between the groups (P>0.05).
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Table 2. Difference between spinopelvic parameters by gender

Female Male P
PI (") 56.0+10.9 50.4+9.7 0.007*
PT () 17.6+9.8 13.8+8.4 0.039*
SS () 38.5+7.7 36.6£6.3 0.174
LL () 56.2+14.2 53.1+13.5 0.254
SVA (mm) 9.2+44.0 -5.7+£35.7 0.063

Data is provided as average and standard deviation. The p values marked with “*” are considered to be statistically significant (P<0.05).

Table 3. Average age groups for TL levels

Tuffier’s line level n Age (mean)
L4 body 44 52.5

L4 inferior endplate 17 46.1
L4-5 disc space 31 52.2

L5 superior endplate 15 47.7

L5 body 6 53
Total 113 50.8

There was a similar change in SVA with PT; it was
observed that SVA progressed in the positive direction
with age. Although it was not statistically significant, it
was observed that LL decreased with increasing age
(P>0.05) (Table 4).

Dunn's multiple comparisons test concluded that SS and
LL are affected by different TL levels, while PI, PT, and
SVA remained immune to differences in TL levels. SS
angle was observed to decline when TL was moved from
L4 inferior endplate level towards cranial or caudal
levels. The SS angle measured an average of 42.5 degrees
as TL passed through the L4 lower endplate and
decreased to an average of 35.4 degrees when TL moved
into the L4-5 disc space. This change was also found to be

statistically significant (P<0.05) (Table 5).

A similar correlation to that between SS and TL levels
was observed in LL. LL angle was observed to decline
when TL was moved from L4 inferior endplate level
towards cranial or caudal levels. LL was larger when TL
passed through L4 inferior endplate than when it passed
through L4 body, L4-5 disc space or L5 superior endplate
levels with a statistically significant difference (P<0.05).
LL tended to increase again when TL passed through L5
body, but this increase was not statistically significant
(P>0.05) (Table 5). There were no statistically significant
changes in the average PI, PT or SVA measurements by
TL levels either.

Table 4. Average and standard deviation (meanz*sd) values of spinopelvic parameter measurements per age group

Age categories 20-40 n=30 41-60 n=52 61-80 n=31 Average P

PI (") 50.4+10.4 53.9+£9.7 57.2+#12.1 53.9+10.8 0.05
PT (") 12.6+9.2 15.5+8.4 20.7£9.8 16.2+9.5 0.003*
SS (M) 37.9+5.9 38.5£7.9 36.5+7.3 37.8+7.2 0.49
LL (") 55.5%£12.9 55.0£14.3 54.8+14.7 55.1¥13.9 0.976
SVA (mm) -10.7+36.9 1.6+£38.0 20.4+46.6 3.503+41.5 0.012*

Data is provided in standard and average deviation (meanz*sd). *There is a statistically significant difference in pelvic parameter

measurements by age group (P<0.05).

Table 5. Distribution of spinopelvic parameters by TL levels

Tuffier’s line level

L4 body L4 inferior endplate  L4-5 disc space L5 superior endplate L5 body P
PI (") 53.8+8.9 55.4+10.5 52.5+10.2 55.1+17.6 54.8+7.5 0.903
PT () 16.249.2 12.949.4 17.1+7.3 17.6+13.9 16.2+0.3 0.619
SS () 37.6x7.4« 42.5%7.2% 35.4+6.6" 37.6x6 38.6£7.5 0.027
LL (") 54.5+14.8v 63.5+13.5 apy 52.8+12.98 49.1+11.5%« 62.1+8.9 0.020
SVA (mm) 3+£34.2 -15.3+¥35 5.4+39.7 21.2+46.1 6.6+x84 0.117

Measurements are provided as standard “+” average deviation. There are statistically significant differences between the spinopelvic at

TL levels marked with the “a, 8, y or *” superscripts, (P<0.05).
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4. Discussion

This study aims to evaluate the correlation between the
TL level and spinopelvic parameters and determined that
while SS and LL were indeed affected by the different TL
levels, PI, PT and SVA remained immune to these
differences. Also, observed that TL often passes through
L4 body in male, and through L4 body and L5 superior
endplate in female. However, were no significant
differences between the TL levels in male and female.
While the SVA shifted towards the positive side with age,
there was an increase in the PT angles.

TL is an anatomical indicator separating the two superior
iliac crests, used to determine the L4-5 disc space. It is,
therefore, widely used by clinicians in the diagnosis and
treatment of lumbar area diseases. It was noted that
there were many research on TL, mostly focused on
changes by geographic regions, demographics and
anatomical differences (Kim et al., 2003; Horsanali et al,,
2015). The research by Snider et al, for instance,
affirmed that TL passes through L5 superior endplate in
female and through L4 body in male (Snider et al., 2008).
Chowdhury et al, however, determined no differences
between genders and concluded that TL passes through
L4 body by 43.3% (Chowdhury and Sharma, 2018). The
same research also reported no substantial correlation
between the TL level and age. Literature includes articles
suggesting TL levels changing by gender (Snider et al,
2008), as well articles claiming otherwise (Chowdhury
and Sharma, 2018). The average age in our study was
50.8, and there was no significant correlation between
the TL levels and the average age of cases. TL levels were
observed not to be affected by gender either. TL passes
through L4 body in 39% of cases regardless of gender. In
male, TL passes through L4 body in 51%. In female, it
passes through L4-5 disc space in 34% and through L4
body in 31%percent.

The importance of global balance and spinopelvic
parameters in spine surgery have already increased and
continues to increase (Schwab et al, 2013; Malgok,
2021). Patients suffering from disrupted spinopelvic
parameters have difficulties leading a healthy and quality
of life (Schwab et al, 2013). Including spinopelvic
parameters in the treatment planning was reported to
contribute positively to the prognosis of spinal
pathologies (le Huec et al, 2019). It is widely used
in the degenerative surgery
(Roussouly and Pinheiro-Franco, 2011; le Huec et al,
2019). comprehensive spinal
biomechanics adds new parameters to the existing ones

particularly scoliosis

More research on
19. However, literature review concludes that are no
previous studies on the inclusion of TL in the measuring
of spinopelvic parameters. Therefore, it
unknown whether TL is affected by the spinopelvic
parameters.

A study on a large series of adults including 1461
volunteers found that LL, PT and PI were larger in female
(Asai et al., 2017). Our study focused on the correlation
that had not been studied in detail before, between the

remains

position of the SVA, and the LL, PI, SS and PT, and
different TL levels. We determined that PI and PT
changed by gender and that these angles were
significantly higher in female than in male. On the other
hand, SS, LL and SVA parameters in female was higher,
though not statistically significant. In addition, PT angle
and SVA distance increased significantly with age,
whereas LL and SS angles decreased.

Today, it is acknowledged that pelvis should be included
in the spinal anatomy in deformity correction surgery
planning (Vila-Casademunt et al, 2015). It is also
suggested to include the correlation between the position
of the pelvis and the lumbar vertebral column in
understanding the biomechanical issues caused by spinal
pathologies (Roussouly and Pinheiro-Franco, 2011). As
all changes in the pelvic position, will alter the
positioning of the pelvis compared to the lumbar spine, it
is the expected outcome that the TL level should be
affected by these changes. TL level is considered to be an
indicator of the lumbar spine and pelvis correlation (Vila-
Casademunt et al., 2015).

With the exception of pathological incidences that affect
the pelvic anatomy, PI is known not to change in the
adulthood (Legaye et al, 1998). However, LL, PT and SS
do change based on the position of the pelvis (Asai et al.,
2017). We also studied the correlation between different
TL levels and the spinopelvic parameters. We observed
that TL passes through L4 inferior endplate when the SS
is the largest, and through L4-5 disc space when the SS
angle is the smallest. As a result, the movement of TL
level towards cranial or caudal area from the L4 inferior
endplate level results in the narrowing of the SS angle.
We also determined that the largest LL occures, as in SS,
when TL level passes through L4 inferior endplate. When
TL level moves towards cranial or caudal area from L4
inferior endplate, as in SS, LL declines. When TL moves
towards L5 body, both SS and LL increases. In that case,
when TL is at the L5 body level, it indicates that pelvis is
tilted towards the front. This change also explains the
increase in the SS angle when TL passes through L5 body
level. The decline in the SS and LL are known to result in
disruptions in the spinopelvic parameters. Described as
flat back syndrome, this is among the main causes of
backpains and disc degenerations (Zhang et al.,, 2020).
Furthermore, our findings significant
association between different TL levels and changes in P],
PT, and SVA.

showed no

5. Conclusion

Our study concluded that, TL mainly passes through L4
body level, followed by L4-5 disc space regardless of
gender. A significant
between the spinopelvic parameters SS and LL and
different TL levels. As a result of this study, it was seen
that TL passed mainly from L4 body level, then L4-5 disc
space, regardless of gender. In addition, we concluded
that there is a significant relationship between the
change in SS and LL angles and TL levels. The TL reached

correlation was determined
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the greatest SS and LL angles when the L4 was at the
level of the lower endplate, while it tended to decrease
when the TL moved cranially or caudally. It is concluded
that, SS and LL are affected by different TL levels, while
PI, PT and SVA remained immune to differences in TL
levels. Our results support the idea that including TL in
spinopelvic parameters will help to better understand
the relationship between spine and pelvis.
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DiYALIZ HASTALARINDA YORGUNLUK SEMPTOMUNA
YONELIK YAPILAN LiSANSUSTU HEMSIRELIK TEZLERININ
INCELENMESI

Melek YESIL BAYULGEN'*

!Health Tourism Unit, Mersin University Hospital, 33100, Mersin, Tiirkiye

Ozet: Bu sistematik derlemenin amaci, diyaliz hastalarinda yorgunluk semptomuna yonelik yapilan hemsirelik tezlerini sistematik
olarak gézden gecirmektir. Bu derlemede, lisansiistii tezlere ulasabilmek icin Yiiksek Ogretim Kurumu Ulusal Tez Merkezi Veri Tabani
kullanildi. Taramalar “hemodiyaliz ve yorgunluk”, “diyaliz ve yorgunluk” anahtar kelimeleri kullanilarak ve Mayis-Haziran 2023
tarihleri arasinda yapildi. Sistematik derlemeye 2000-2023 yillar1 arasi dahil edilme kriterlerine uyan tezler alindi. Taramalarda 20
teze ulasildl. Ancak 5 tez dahil edilme kriterlerini karsilamamasindan dolay1 ¢alisma 14 tezin verileri kullanilarak gergeklestirildi.
Incelenen tezlerin 9'u (%64,3) doktora, 5'inin (%35,7) ise yiiksek lisans tezi oldugu belirlendi. Diyaliz hastalarma farmakolojik
olmayan uygulamalarin ilk olarak 2011 yilinda ve en fazla ¢alismanin ise 2022 yilinda yapildig: goriildi. Tezlerde diyaliz hastalarinin
yorgunluk semptomunun yonetimine yonelik aromaterapi, akupresiir, refleksoloji, progresif gevseme egzersizleri, yoga, sicak-soguk
kompres uygulamalar], masaj ve reiki gibi farmakolojik olmayan tedavi yontemlerini kullanildig1 tespit edildi. Diyaliz hastalarinin
yorgunluk semptomuna yonelik yapilan farmakolojik olmayan tedavi yontemlerinin hastalarin yorgunluk, kas kramplari, agri, kasinti,
anksiyete ve depresyon diizeyini azaltma; uyku kalitesi, yasam kalitesi ve konforu arttirmada etkili oldugu goriilmektedir.

Anahtar kelimeler: Diyaliz, Hemodiyaliz, Sistematik derleme, Tez, Yorgunluk

Examination of Graduate Nursing Thesis Regarding the Symptom of Fatigue in Dialysis Patients

Abstract: The aim of this systematic review is to systematically review the nursing theses on the symptom of fatigue in dialysis
patients. In this review, the National Thesis Center Database of the Higher Education Institution was used to access postgraduate
theses. Scans were made between May and June 2023 using the keywords "hemodialysis and fatigue", "dialysis and fatigue". Theses
that met the inclusion criteria between 2000 and 2023 were included in the systematic review. In the scans, 20 theses were reached.
However, since 5 theses did not meet the inclusion criteria, the study was carried out using the data of 14 theses. It was determined
that 9 (64.3%) of the theses examined were doctoral theses and 5 (35.7%) were master's theses. It was seen that the first non-
pharmacological applications to dialysis patients were done in 2011 and the most studies were done in 2022. It was determined that
non-pharmacological methods such as aromatherapy, acupressure, reflexology, progressive relaxation exercises, yoga, hot-cold
compress applications, massage and reiki were used in the theses for the management of fatigue symptoms of dialysis patients. Non-
pharmacological treatments for fatigue symptoms of dialysis patients reduce fatigue, muscle cramps, pain, itching, anxiety and
depression levels; it is seen that it is effective in increasing sleep quality, quality of life and comfort.

Keywords: Dialysis, Hemodialysis, Systematic review, Thesis, Fatigue
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1. Giris

Giliniimiizde kronik boébrek hastaligi (KBH) yaygin bir
saglik problemidir (T.C. Saghk Bakanligi, 2018). Kronik
bobrek hastaliginin tedavisinde; renal replasman tedavisi
(RRT) (hemodiyaliz, bobrek
transplantasyonu yapilmaktadir. Tiirk Nefroloji Dernegi

periton diyalizi) ve

kayit raporuna goére, Tirkiye’de 2021 yilinda 84128
hastaya RRT uygulanmistir. Hemodiyaliz (%71,4) en sik
kullanilan tedavi yontemi olup, bunu transplantasyon
(%24,6) ve periton diyalizi (%4,0) takip etmektedir
(Seyahi ve ark, 2023). Diyaliz kendi basina hayat
kurtarici bir tedavi olmakla birlikte, saglikli bir bébregin

yerini alamaz. Bu nedenle bireylerin yasam tarzini
sinirlandirarak pek ¢ok fiziksel, ruhsal ve sosyal sorunlari
da beraberinde getirmektedir. Diyaliz hastalarinin en sik
gorillen saglhk sorunu yorgunluktur (%60-97) ve
yorgunlugun nedenleri tam olarak bilinmemektedir
(Weisbord ve ark., 2005; Kili¢ Ak¢a ve Dogan, 2011; Han
ve Kim, 2015). Yorgunluga katkida bulunan bir¢ok faktor
bulunmaktadir. Bunlar; yas, cinsiyet, 1irk, egitim durumu,
uyku bozukluklari, fiziksel aktivite azligi, diyaliz 6ncesi
asirt kilo, kotii beslenme (anoreksi), istahsizlik, sivi
kisitlamasi, anemi varligi, depresyon, huzursuz bacak
sendromu, ek hastaliklar (diyabetus  mellitus,
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hipertansiyon, kanser, demans vb.), diyaliz yeterliligi
(Kt/V), serum Kreatin, lire, paratiroid hormon seviyeleri
gibi laboratuvar degiskenleri, hastalarin zihinsel ve
ruhsal durumlar1 kapsamaktadir (Jhamb ve ark., 2008;
Horigan, 2012; Han ve Kim, 2015; Davey ve ark., 2019).

Yorgunluk bireyin giinliik yasam aktivitelerini olumsuz
etkileyerek hastalarin 6z bakim aktivitelerini azaltabilir,
ailesel ve sosyal rolleri bozabilir, issizlige ve saghk
bakimina bagimhligin artmasina neden olarak hastalarin
yasam ozguveni
etkileyebilmektedir. Ayrica kardiyovaskiiler olaylar1 ve
mortalite riskini de artirabilmektedir (Bossola ve ark.,
2011; Horigan ve ark, 2012). Diyaliz alan hastalarda
yorgunlugu belirleme ve degerlendirme ihtiyaci, hasta
saglig1 ve kaliteli sonuglar i¢cin hayati 6nem tasir (Jhamp
ve ark, 2008). Literatiirde, diyaliz hastalarinda
farmakolojik tedavilerin (epoetin kullanimi ve L-karnitin
inflizyonu) yami sira uygulanan farmakolojik olmayan
tedavilerin yorgunlugu azalttign ve son yillarda bu
yontemlerin yonelik  ilginin  artug

kalitesini ve olumsuz

kullanimina
vurgulanmaktadir (Bouya ve ark. 2018; Yesil Bayiilgen
ve Giin, 2022). Bu calismanin amac Tiirkiye'deki
hemsirelik alaninda, hemodiyaliz hastalarinin yorgunluk
semptomlarini azaltmak igin yapilan lisansiistii tezleri
incelemek ve mevcut tezlerin sonuglarini analiz ederek
hemsgirelik uygulamalarina yardimeci olmaktir.

2. Materyal ve Yontem

Bu arastirma sistematik derleme tipindedir. Taramalar
Yiiksek Ogretim Kurulu (YOK) Baskanhgi Ulusal Tez
Merkezi Veri Tabaninda, Mayis-Haziran 2023 tarihleri
arasinda “hemodiyaliz ve yorgunluk” ve “diyaliz ve
yorgunluk” kullanilarak yapildi.
Arastirmanin 6rneklemini, 2000-2023 yillarn
yapilan Tirkiye’de hemsirelik alaninda hemodiyaliz
hastalarina yorgunluk semptomuna yoénelik deneysel
veya yarl deneysel olarak yapilan, acgik erisimli ve
ulasilabilir lisansiistii tezler olusturmaktadir. Arastirma,

anahtar kelimeleri
arasl

metodolojik olarak Sistematik Derleme ve Meta-Analizler
icin Tercih Edilen Raporlama Ogeleri (Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses=PRISMA) kontrol listesine gore diizenlenmistir
(Sekil 1). Arastirmaya erisime agik, hemsirelik alaninda
ve hemodiyaliz hastalarinin ele alindig1 tezler dahil
edildi. Yazar tarafindan erisimi kisitlanan ve hemsirelik
alani disinda yapilmis tezler arastirmaya dahil edilmedi.

Veri toplama araci olarak, arastirmaci
verilerin 6zetlenmesi i¢in veri 6zetleme formu gelistirildi

tarafindan

ve veriler buna gore degerlendirildi. Veri 0zetleme
formunun iceriginde ¢alismaya alinan tezlerin tiird, yil,
amacl, arastirmanin tipi ve ydntemi, 6érneklem sayisi,
kullanilan 6l¢iim araglar1 ve arastirma sonuglar1 yer
almakta olup, sayl1sal
degerlendirmeler kullanildi. Arastirma literatiir ¢alismasi
oldugu icin etik kurul izni gerektirmemistir.

verilerin analizinde

Ulusal tez veri taban1 (n=20)

=

|=====———=n -

,  Tarama ! Incelenen tezler (n=17) ¥ Tipta uzmanlik tezleri

] ve yinelenen tezler
diglanma kriterlerine gore

! I ¢ikarildi (n=2)
__________ v" Deneysel/yar1 deneysel

| Uygunluk 3 Uygunluk agisindan degerlendirilen olmayan tezler ¢ikarildi

: | tezler (n=14) (n=3)

' Dihil etme | Arastirmaya dahil edilen tezler

(n=14)

,,,,,,,,,,,

Sekil 1. PRISMA akis semas.

3. Bulgular

Bu sistematik derlemede, Tirkiye Ulusal Tez Veri
Tabanr'nda arastirma Kriterlerine uyan toplam 14 tez
dahil edilmistir. Bu tezlerden 9’unun (%64,3) doktora,
5’inin (%35,7) ise yiiksek lisans tezi oldugu saptandi
(Tablo 1).

Hemodiyaliz uygulanan  farmakolojik
olmayan tedavi uygulamalarinin ilk olarak 2011 yilinda
yapildigi ve en fazla c¢alismanin ise 2022 yilinda

hastalarina

gerceklestigi belirlendi (Tablo 2).

Arastirmada 12 ¢alismanin deneysel, 2 ¢alismanin ise
yarl deneysel tipte yapildig1 saptandi
yorgunluk &lcekleri olarak; Piper Yorgunluk Olgegi (n=9),
Yorgunluk i¢in Gérsel Benzerlik Olgegi (n=2), Yorgunluk
Siddeti Olgegi (n=2) ve Gorsel Esdegerlik Skalasi (n=4)
kullanildig1 belirlendi. Tezlerde uygulanan farmakolojik
olmayan yontemlerin; Refleksoloji, Refleksoloji+Sirt
Masaji, Akupresiir, Progresif Gevseme

Kullanilan

Egzersizleri,
Aromaterapi,
Gevseme Egzersizleri, El+Ayak Masaji, Ayak Masajl, Yoga,

Miizik Terapi, Miizik Terapi+Benson
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Sicak+Soguk Kompres ve Reiki uygulama yontemlerinin

Tablo 1. Tezlerin tiirlerine gore dagilimi

hemodiyaliz  hastalarinda  yorgunluk  semptomu Tez tiri %
tzerindeki etkilerinin 1ncelendV1g1 belirlendi. 'l:ez Doktora 643
¢alismalarinin sonuclarina bakildiginda uygulanan tiim Yiiksek lisans 357
farmakolojik olmayan tedavi yodntemlerinin yorgunluk
semptom yonetiminde etkili oldugu belirlendi (Tablo 3).
Tablo 2. Dahil edilen tezlerin yillara gére dagilimi
Yayin y1li 2011 2012 2015 2018 2019 2020 2022
Tez sayisi (n) 2 1 2 1 2 2 4
% 14,3 7,1 14,3 7,1 14,3 14,3 28,6
Tablo 3. Arastirmaya alinan tezlerin incelenmesi
Yazar/ Yil Tez Amag Arastirma Orneklem Sayisi Kullanilan Sonug
Tiirii Yontemi/ Olcekler
Tipi
Ozdemir, 2011 YL Hemodiyaliz Refleksoloji Deney grubu = 40 PYO Hemodiyaliz hastalarina
hastalarinda, Deneysel Kontrol grubu = uygulanan refleksolojinin
yorgunluk, agr1 ve 40 yorgunluk, kramp ve agr1
kramp siddetinin azalmasinda etkili
semptomlarinin oldugu saptandi.
yonetiminde
refleksolojinin
etkinligi
Unal, 2015 D Hemodiyaliz Refleksoloji Refleksoloji YIGBO Hemodiyaliz tedavisi alan
hastalarinin uyku ve Sirt Masaji grubu= 35 hastalarda, refleksoloji ve sirt
kalitesinin Deneysel Sirt masajl masajinin uyku kalitesini
iyilestirilmesinde ve grubu= 35 arttirdigi ve yorgunlugu
yorgunlugun Kontrol grubu= azalttigl bulunmustur. Ayrica,
azaltilmasinda 35 uyku kalitesini arttirmada ve
refleksoloji ve sirt yorgunlugu azaltmada
masajinin etkinligi refleksolojinin, sirt masajindan
daha etkili oldugu tespit
edilmistir.
Eglence, 2011 D Hemodiyaliz Akupresiir Deney grubu= 52 VAS Hemodiyaliz hastalarina
hastalarina Deneysel Kontrol grubu= PYO akupunktur kalemi ile
akupunktur kalemi 66 uygulanan akupresiiriin
ile uygulanan yorgunluk diizeyini azaltmada
akupresiiriin etkili oldugu belirlenmistir.
yorgunluk diizeyine
etkisi
Kaplan, 2012 YL Hemodiyaliz Progresif Deney grubu= 48 VAS Hemodiyaliz hastalarina
hastalarina Gevseme Kontrol grubu= PYO uygulanan Progresif gevseme
uygulanan progresif Egzersizleri 48 egzersizlerinin yorgunluk ve
gevseme Deneysel agr1 siddetinin azaltildigy,
egzersizlerinin (PGE) yasam kalitesini ise artirdig1
yorgunluk, agr1 ve belirlenmistir.
yasam kalitesi
iizerine etkisi
Muz, 2015 D Hemodiyaliz Aromaterapi Deney grubu= 27 VAS Diyaliz hastalarinda inhalasyon
hastalarina Deneysel Kontrol grubu= PYO yoluyla uygulanan
inhalasyon yoluyla 35 aromaterapinin uyku kalitesini
uygulanan artirdigy, yorgunluk diizeyini ve
aromaterapinin uyku siddetini azalttig1
kalitesi ve yorgunluk belirlenmistir.
diizeyine etkisi
Aydin, 2018 YL Miizik terapinin Miizik terapi On test-son test= VAS Kaval ile sunulan canh Turk
hemodiyaliz Deneysel 34 miziginin hemodiyaliz tedavisi
sonrasinda gelisen alan hastalarin agri, yorgunluk,
agr, yorgunluk, anksiyete ve kasinti
anksiyete ve kasint semptomlarini azalttig
semptomlari lizerine gorildi.
etkisi
Oturmaz, 2019 YL Miizik esliginde Miizik terapi Deney grubu= 30 PYO Miizik esliginde uygulanan
uygulanan Benson ve Benson Kontrol grubu= Benson gevseme tekniginin
gevseme tekniginin gevseme 31 hemodiyaliz hastalarinda
hemodiyaliz alan egzersizleri yorgunluk, anksiyete ve
hastalarda Deneysel depresyon diizeyini azalttig

yorgunluk, kasinti,
anksiyete ve
depresyon iizerine
etkisi

ancak kasint1 siddetinde etkili
olmadig belirlenmistir.
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Tablo 3. Arastirmaya alinan tezlerin incelenmesi (devam ediyor)

Yazar/ Yil Tez Amag Aragstirma Orneklem Sayisi Kullanilan Sonug
Tiirii Yéntemi/ Olcekler
Tipi
Giilgek, 2020 D Hemodiyaliz Miizik terapi Deney grubu= YSO Diyaliz hastasi olan
hastalarinda muzik Yari 60 bireylerin, muzikle tedavi
terapisinin deneysel Kontrol grubu= sonrasl yorgunluk siddet ve
yorgunluk ve 60 kayg diizeylerinin azaldig1
anksiyete belirlenmistir.
diizeylerine etkisi

Cegen, 2019 YL Hemodiyaliz El ve Ayak El masaji grubu= YIGBO El masaj1 ve ayak masaji

tedavisi alan Masaji 27 uygulamasinin HD tedavisi
hastalarda el masaji Yari Ayak masaji alan hastalarda yorgunluk
ve ayak masajinin deneysel grubu= 27 diizeyini azalttig
yorgunluk {izerine Kontrol grubu= saptanmistir
etkisi 28
Sahin, 2022 D Hemodiyaliz Ayak masaji Deney grubu= PYO Hemodiyaliz hastalarina
hastalarina yapilan Deneysel 36 yapilan ayak masajinin
ayak masajinin Kontrol grubu= yorgunlugu azalttig1 ve uyku
uyku kalitesi ve 37 kalitesini arttirdig:
yorgunluk diizeyine belirlenmistir.
etkisi
Yanmus, D HD alan hastalarda Yoga Deneysel grubu= PYO Hemodiyaliz tedavisi alan
2020 yoga uygulamasinin Deneysel 32 hastalarin yoga uygulamasi
yorgunluk, konfor Kontrol grubu= ile yorgunluk diizeylerinin
ve fonksiyonel 35 azaldigy, konfor ve
durum tlizerine fonksiyonel performans
etkisi diizeylerinin arttig1
belirlenmistir.

Kesik, 2022 D Hemodiyaliz Sicak ve Sicak kompres PYO Sicak ve soguk kompres
hastalarinda soguk grubu= 23 uygulamalarinin, hastalarda
intradiyalitik kompres Soguk kompres kramp gelisimini ve

doénemde uygulanan Deneysel grubu= 23 yorgunluk siddetini azalttig1
sicak ve soguk Plasebo grubu= ve konfor diizeyini artirdigi
kompres 23 belirlenmisti.
uygulamalarinin kas
kramplari,
yorgunluk ve
hemodiyaliz
konforuna etkisi

Yesil D Uzaktan reikinin Reiki Deney grubu= YSO Hemodiyaliz tedavisi alan

Baytilgen, hemodiyaliz Deneysel 30 hastalara uygulanan uzaktan

2022 uygulanan Kontrol grubu= reikinin yorgunlugu azalttig1

hastalarda 31 ve hasta konforunu artirdigi
yorgunluk ve konfor belirlenmistir.
dilizeyine etkisi

Baser Akin, D Hemodiyaliz Reiki Deney grubu= PYO Hemodiyaliz hastalarinda

2022 hastalarinda reiki Deneysel 37 reiki uygulamasinin

uygulamasinin agri, Kontrol grubu= bireylerdeki agri, yorgunluk
yorgunluk ve 37 ve kasinti semptomlarini

kasint1 iizerine
etkisi

azalttig1 tespit edilmistir.

D= doktora, YL= yiiksek lisans, PYO= Piper yorgunluk dlgegi, YIGBO= yorgunluk icin gérsel benzerlik dlcegi, VAS= gorsel esdegerlik

skalasl, YSO= yorgunluk siddeti lcegi.

4. Tartisma
Saghk
seceneklerinin artmasi gibi durumlar hastalarin yasam
siresini  arttrmigtir.  Yasam
beraberinde kronik bébrek hastalig1 ve diyaliz tedavisine

alaninda teknolojinin gelismesi ve tedavi

siiresinin  uzamasi

iliskin bazi sorunlarin (fiziksel, ruhsal ve sosyal) ortaya

cikmasina neden olmaktadir. Diyaliz hastalarinin
bircogunda semptom olarak goriilen
yorgunluk (%60-97) bireylerin giinliik aktivitesini, iyilik
halini, konforunu ve yasam Kkalitesini olumsuz yo6nde
etkileyebilmektedir (Akyol ve ark., 2011; Erdogan ark,

2014; Saeed ve ark., 2018). Yapilan ¢alismalarda diyaliz

onemli bir
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hastalarinin yorgunlugu gidermede bir¢ok farmakolojik
olmayan tedavi yontemlerini kullandigl bilinmektedir
(Akyol ve ark., 2011; Erdogan ve ark., 2014; Saeed ve
ark., 2018; Yesil Bayiilgen ve Giin, 2022).

Bu sistematik derlemede, diyaliz hastalarinda kullanilan
farmakolojik olmayan tedavilerin yorgunluk semptomu
izerine olan etkileri tartisilmistir. Yapilan lisanststi
hemodiyaliz
hastalarda tim farmakolojik olmayan tedavi yontemlerin
(refleksoloji, akupresiir, gevseme egzersizleri, miizik
terapi, el-ayak ve sirt masaji, sicak- soguk kompres, yoga,
aromaterapi ve reiki) yorgunluk semptomunu azaltmada
etkili oldugu tespit edilmistir. Sabouhi ve ark. (2013)
hemodiyaliz akupresiir uygulamasinin
yorgunluk iizerine etkilerini inceledikleri arastirmada,

tezlerin sonuglarina gore; uygulanan

hastalarinda

akupresiir uygulanan grupta yorgunlugun plasebo ve
kontrol grubuna gore belirgin diizeyde azaldig:
saptanmistir. Karadag ve Samancioglu Baglama (2019),
calismasinda hastalara uygulanan aromaterapinin
yorgunlugu ve anksiyete diizeyini azalttig1 saptanmistir.
Hassanzadeh ve ark. (2018) tarafindan hemodiyaliz
hastasina uygulanan aromaterapi ve benson kas gevseme
egzersizlerinin  yorgunlugu azalttign  gorilmistiir.
Masajinin etkinligini degerlendiren arastirmalarda, sirt
masajl ve ayak masaji uygulamalarinin diger ¢alismalara
benzer sekilde yorgunlugu azaltmada ve yasam kalitesini
artirmada etkili bir hemsirelik miidahalesi oldugu
vurgulanmistir (Hasankhani ve ark. 2013; Shahdadi ve
ark., 2016; Habibzadeh ve ark., 2020). Yurtkuran ve ark.
(2007) hemodiyaliz hastalarinda uygulanan yoganin agri
ve yorgunlugu azaltmada, uyku bozukluklari, kavrama
giicii ve kan parametreleri (ire, kolesterol, kolesterol,
eritrosit, hematokrit diizeyi) lizerinde etkili oldugu
belirtilmistir. Shaghayegh ve ark. (2019) calismasinda
miizigin hemodiyalize giren hastalarda yorgunluk ve
anksiyete dilizeyini azalttig1 belirlenmistir. Ghodzhdi ve
ark. (2022) diyaliz hastalarina uygulanan progresif
gevseme egzersizlerinin yasam Kalitesini artirdigy,
yorgunlugu ve agriy1 azalttigl belirlenmistir. Kabiri ve
ark. (2018) c¢alismasinda aromaterapinin yorgunluk
skorunu azalttigit ve hastalarda giivenli bir sekilde
kullanilabilecegi vurgulanmaktadir. Tiirkiye'de diyaliz
hastalarinin yorgunluk semptom yonetiminde
farmakolojik olmayan tedavi uygulamalarinin etkinligini
degerlendiren lisansiistii tez ¢alismalarinin uluslararasi
literatiirdeki c¢alismalarla benzerlik gosterdigi ve bu
yorgunlugu azaltmada etkili bir
hemsirelik uygulamasi oldugu sonucuna varilmistir.

uygulamalarin

5. Sonug

Bu sistematik derlemede, diyaliz hastalarinin yorgunluk
semptomlarini farmakolojik
olmayan farmakolojik tedavi yontemlerin (refleksoloji,
akupresiir, aromaterapi, terapi, gevseme
egzersizleri, yoga, reiki, el, ayak ve sirt masaji)
yorgunlugu azaltmada etkili oldugu saptanmistir. Tiirkiye
Cumbhuriyeti
Tamamlayici Tip Uygulamalar1 Yonetmeligi kapsaminda

azaltmada Kkullanilan

miizik

Saglik  Bakanhgr'nin  Geleneksel ve

hangi farmakolojik olmayan tedavi yontemlerinin kimler
tarafindan uygulanabileceginin sinirlar1 belirlenmistir.
Hemsirelerin ~ bagimsiz uygulayabilecegi
farmakolojik olmayan tedavi yontemleri arasinda yoga,
reiki,

olarak
gevseme egzersizleri, akupresiir ve masajin
bulundugu, refleksoloji, miizik terapi ve aromaterapi
uygulamalarinin ise hekim gozetiminde uygulayabilecegi
yonetmelikte Dbildirilmektedir (T.C. Geleneksel ve
Tamamlayict Tip Uygulamalari, 2014). Yapilan
calismalarda farmakolojik olmayan tedavi yontemlerine
iliskin ciddi yan etkilerin bildirilmemesi nedeniyle
semptom yonetiminde dnemli rol oynayan hemsirelerin
bakim girisimlerinde bagimsiz yada yar1 bagimh olarak

uygulayabilecekleri  farmakolojik  olmayan tedavi
yontemlerine yer vermeleri oOnemlidir. Ayrica
hemsirelerin kliniklerde hastaya uygun bu tedavi

yontemlerinin kullanimini arttiracak hizmet i¢i egitim,
kurs, seminer ve kongreler gibi egitici faaliyetlerin
diizenlemesine iliskin  farkindalik  ¢alismalarinin
yapilmasi 6nerilmektedir.

Katki Orani Beyani
Yazarin katki ylizdesi asagida verilmistir. Yazar makaleyi
incelemis ve onaylamistir.

M.Y.B.
K 100
T 100
Y 100
VTI 100
VAY 100
KT 100
YZ 100
KI 100
GR 100
PY 100
FA 100

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, KI= kritik inceleme, GR= gonderim ve
revizyon, PY= proje yonetimi, FA= fon alimu.

Catisma Beyani
Yazar bu ¢alismada higbir ¢ikar iliskisi olmadigin1 beyan

etmektedir.

Etik Onay/Hasta Onami

Bu arastirmada hayvanlar ve insanlar iizerinde herhangi
bir c¢alisma yapilmadigi icin etik kurul onay1
alinmamustir.
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1. Introduction

The covid-19 pandemic has negatively affected the whole
world in both health and socio cultural terms (Batubara,
2021). One of the areas badly affected by this pandemic is
medical education. The teaching of anatomy education,
which is a basic building block of the medical school, with
distance education has made the understanding and
seriousness of the course very difficult (Adedoyin and
Soykan, 2023). The anatomy lesson is based on cadaver
dissection and learning the cadaver with tactile sense
(Ghosh, 2017). The theoretical detail of the lesson is
understood with the practice lesson. The three-
dimensional structure and mystery of the human body is
enlightened by anatomy practice lessons. Besides,
cadaver is the first patient of medical students.
Considering all these, anatomy lesson is the foundation of
the medical school lessons and it should be based on a
solid ground (Estai and Bunt, 2016). Although the
cadaver has been the main part of anatomy education to
date, plastinate and models, 3D digital software and 3D-
printing models are the most up-to-date tools used in
anatomy education in recent years. Almost all of these
anatomy education tools maximize student satisfaction
by touching or seeing live that is, by activating the senses
(McMenamin, et al., 2014; Santos et al., 2022).

In this study, the importance of student views regarding
the distance education of anatomy lessons during the
covid-19 pandemic process is emphasized. Student views

are very important to direct medical education. ‘How
should distance education be in the medical world? and
'how effectively should it be used?' questions have
always been in mind. In particular, the covid-19 process
has actually created awareness about distance education.
Supporting the effects of distance education with student
views on the Covid-19 process can be an important study
for the literature and can give an objective idea about the
future of medical education (Adedoyin and Soykan,
2023). However, the difference of this study from other
studies in the literature is that distance education is an
emergency education model that is used even in
earthquake disasters, and its advantages are blended
with hybrid education and its routine usability is clarified
with student opinions.

2. Material and Methods

The study was carried out on the first and second year
medical students of Kafkas University Faculty of
Medicine in the 2019-2020 academic years. Picture of
lecture video in distance education, which includes the
presentation of the lesson in a laboratory environment, is
presented in Figure 1.
introducing the laboratory materials of the course in

Picture of lecture video

distance education is presented in Figure 2. Picture of
anatomy practice lesson video in distance education,
explaining the lesson in cadavers is presented in Figure 3.
The data collection forms used in the research was sent
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to the students over the web. 161 students (1st grade 84,
2nd grade 77) answered the questions in the data
collection form. Data collection questions were prepared
with a five-point Likert scale (strongly agree, agree,
undecided, disagree, completely disagree) (Cetkin et al,,
2016; Bahsi et al,, 2021). The answers from the students
were transferred to the excel file and frequency analysis
was performed (Table 1 and Table 2).

2.1. Statistical Analysis

Windows SPSS version 22.0 software program was used
for statistical

analysis. statistics for

Descriptive

categorical variables were expressed as frequency and
percentage values. In the analysis of the categorical data,
the chi-square test was performed (compared with each
other) for the answers given by the first and second year
students. The results were evaluated within the 95%
confidence interval and the P<0.05 value was considered
significant. Chi-square test results were significant in the
comparison of first and second grades in the first
(P=0.029), second (P=0,003) and thirteenth (P=0.16)
questions (Table 3).

Figure 1. Lecture video in distance education. which includes the presentation of the lesson in a laboratory

environment.

Figure 3. Anatomy practice lesson video in distance education. explaining the lesson in cadavers.
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Table 1. Percentage of frequency (f) that first-year students gave to the questions

First year of the medicine faculty students n:84

Totally
Agree

(%)

Agree

(%)

Undecided

(%)

Totally
Disagree
(%)

Disagree
(%)

1-Distance Education is an extremely well-thought-out
educational model in Anatomy course.

2-1 fully understand everything about anatomy with
distance education.

3- Anatomy course should be taught with distance
education from now on.

4-Learning Anatomy Practice lessons from video made
up for my lack of subject in the distance education
process.

5-Although learning anatomy practice lessons as online
video makes up for my deficiency, practice lessons
should be live and in a laboratory environment. Because
seeing the truth creates a different perception.
6-Anatomy practice lessons (via video) can be done
entirely by distance education. Lessons can be learned
through videos, just like on a cadaver.

7-Anatomy practice lessons require three-dimensional-
two-dimensional thinking and perception with the sense
of touch. Therefore, part of the lesson should be video
(distance education) and part of the lesson should be
done live in a laboratory environment (hybrid
education).

8-Anatomy theoretical lessons should also be given live
in the classroom environment.

9-For anatomy theoretical courses, both distance
education, live classroom environment and an education
model integrated with 3D software can be considered.

10-With distance education, I listen to the lesson more
comfortably at home.

11-In distance education, I have technical problems
related to the web (internet access, audio and video,
etc.).

12-Since the anatomy theory course requires Latin and a
three-dimensional perception, I understand the course
better in the classroom (live).

13-The theoretical part of distance education can
replace live education by keeping the narration time
longer.

14-1 like distance education for the anatomy course, not
only is the course duration sufficient, it can be extended.

2.4

1.2

2.4

13.1

71.4

31

27.4

25

14.3

31

31

8.3

13.4

10.7

8.3

4.8

31

19

429

20.2

38.1

20.2

29.8

25

17.9

22.7

19

8.3

11.9

28.6

4.8

11.9

131

28.6

23.8

16.7

7.1

21.4

20.2

36.8

28.6

333

47.6

50

7.1

10.7

3.6

31

13.1

14.3

34.5

5.6

393

48.8

33.3

214

4.8

31

13.1

9.5

17.9

19

8.3

19

21.5
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Table 2. Percentage of frequency (f) that second-year students gave to the questions

Second year of the medicine faculty students n:77 Totally  Agree Undecided Totally Disagree

Agree (%) (%) Disagree (%)
(%) (%)

1-Distance Education is an extremely well-thought- 6.5 24.7 24.7 16.9 27.3

out educational model in Anatomy course.

2-1 fully understand everything about anatomy with 39 9.1 28.6 15.6 429

distance education.

3- Anatomy course should be taught with distance 6.5 7.8 221 338 299

education from now on.

4-Learning Anatomy Practice lessons from video 7.8 27.3 33.8 7.8 23.4
made up for my lack of subject in the distance

education process.

5-Although learning anatomy practice lessons as 58.4 22.1 15.6 1.3 2.6

online video makes up for my deficiency, practice

lessons should be live and in a laboratory

environment. Because seeing the truth creates a

different perception.

6-Anatomy practice lessons (via video) can be done 1.3 6.5 18.2 33.8 40.3
entirely by distance education. Lessons can be

learned through videos, just like on a cadaver.

7-Anatomy practice lessons require three- 35.1 29.9 27.3 1.3 6.5

dimensional-two-dimensional thinking and

perception with the sense of touch. Therefore, part of

the lesson should be video (distance education) and

part of the lesson should be done live in a laboratory

environment (hybrid education).

8-Anatomy theoretical lessons should also be given 234 26 19.5 9.1 221
live in the classroom environment.
9-For anatomy theoretical courses, both distance 26 53.2 14.3 2.6 3.9

education, live classroom environment and an

education model integrated with 3D software can be

considered.

10-With distance education, I listen to the lesson 14.3 31.2 15.6 14.3 24.7
more comfortably at home.

11-In distance education, I have technical problems 20.8 29.9 11.7 6.5 31.2
related to the web (internet access, audio and video,

etc.).

12-Since the anatomy theory course requires Latin 26 24.7 27.3 3.9 18.2
and a three-dimensional perception, I understand the

course better in the classroom (live).

13-The theoretical part of distance education can 9.1 234 24.7 11.7 31.2
replace live education by keeping the narration time

longer.

14-1 like distance education for the anatomy course, 14.3 24.7 37.7 6.5 16.9
not only is the course duration sufficient, it can be

extended.
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Table 3. P values of first and second year students' answers to each question with chi-square test

Questions ‘P’ Values
1-Distance Education is an extremely well-thought-out educational model in Anatomy course. 0.029
2-1 fully understand everything about anatomy with distance education. 0.003
3- Anatomy course should be taught with distance education from now on. 0.154
4-Learning Anatomy Practice lessons from video made up for my lack of subject in the distance 0.759
education process.
5-Although learning anatomy practice lessons as online video makes up for my deficiency, practice 0.110
lessons should be live and in a laboratory environment. Because seeing the truth creates a different
perception.
6-Anatomy practice lessons (via video) can be done entirely by distance education. Lessons can be 0.334
learned through videos, just like on a cadaver.
7-Anatomy practice lessons require three-dimensional-two-dimensional thinking and perception 0.054
with the sense of touch. Therefore, part of the lesson should be video (distance education) and part
of the lesson should be done live in a laboratory environment (hybrid education).
8-Anatomy theoretical lessons should also be given live in the classroom environment. 0.384
9-For anatomy theoretical courses, both distance education, live classroom environment and an 0.205
education model integrated with 3D software can be considered.
10-With distance education, I listen to the lesson more comfortably at home. 0.105
11-In distance education, I have technical problems related to the web (internet access, audio and 0.157
video, etc.).
12-Since the anatomy theory course requires Latin and a three-dimensional perception, I 0.073
understand the course better in the classroom (live).
13-The theoretical part of distance education can replace live education by keeping the narration 0.016
time longer.
14-1 like distance education for the anatomy course, not only is the course duration sufficient, it can 0.966

be extended.

P= Chi-square test of 1st and 2" grade students ‘P’ values.

3. Results

Percentage of frequency (f) that first-year students gave
to the questions is given Table 1. In this study, the effect
of teaching anatomy lesson with distance education on
students was examined. To the first question (‘Distance
Education is an extremely well-thought-out educational
model in Anatomy course.’), both first (39.3%) and
second (27.3%) graders highly disagree. To the second
question (‘I fully understand everything about anatomy
with distance education.’), both first (48.8%) and second
(42.9%) graders highly disagree. To the third question
(‘Anatomy course should be taught with distance
education from now on.’), both the first (47.6%) and
second (33.8%) graders gave a high rate of 'strongly
disagree'. To the fourth question (‘Learning Anatomy
Practice lessons from video made up for my lack of
subject in the distance education process.’), both the first
(28.6%) and second (33.8%) graders gave a high rate of
'indecision’. To the fifth question, (‘Although learning
anatomy practice lessons as online video makes up for
my deficiency, practice lessons should be live and in a
laboratory environment.’) because seeing the truth
creates a different perception, both the first (71.4%) and
second (58.4%) graders gave a high rate of 'T strongly
agree'. To the sixth question (‘Anatomy practice lessons
(via video) can be done entirely by distance education.
Lessons can be learned through videos, just like on a
cadaver.”), first (50%) graders answered 'strongly

disagree' with a high rate, while second (40.3%) graders
answered 'disagree’ at a high rate. To the seventh
question (‘Anatomy practice lessons require three-
dimensional-two-dimensional thinking and perception
with the sense of touch. Therefore, part of the lesson
should be video (distance education) and part of the
lesson should be done live in a laboratory environment
(hybrid education).”), the first (42.9%) graders answered
'l agree' at a high rate, while the second (35.1%) graders
answered 'l absolutely agree' at a high rate. To the eighth
question (‘Anatomy theoretical lessons should also be
given live in the classroom environment.’), the first
(28.6%) graders answered 'l am undecided' at a high
rate, while the second (26%) graders answered 'l agree'
at a high rate. To the ninth question (‘For anatomy
theoretical both distance education, live
classroom environment and

courses,
an education model
integrated with 3D software can be considered.) , both
the first (38.1%) and second (53.2%) graders answered
'l agree' at a high rate. To the tenth question (‘With
distance education, 1 listen to the lesson more
comfortably at home.”), both first (20.2%) and second
(31.2%) grades answered 'l agree' with a high rate. While
first (31%) graders answered 'strongly agree' to the
eleventh question (‘In distance education, [ have
technical problems related to the web (internet access,
audio and video, etc.).”), the second (31.2%) graders
answered 'strongly disagree' with a high rate. While first
graders (31%) answered the answer “I strongly agree” to
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the twelfth question (‘Since the anatomy theory course
requires Latin and a three-dimensional perception, I
understand the course better in the classroom (live)."),
the rate of undecided students is high (27.3%) in the
second grade. While the first graders (34.5%) answered
the answer “I strongly agree” to the thirteenth question
(‘The theoretical part of distance education can replace
live education by keeping the narration time longer.’) at a
high rate, the rate of the students who answered “I do not
agree” is high in the second grade (31.2%). In the
fourteenth question (‘I like distance education for the
anatomy course, not only is the course duration
sufficient, it can be extended.”), both the first (36.8%) and
second graders (37.7%) gave a high rate of “undecided”
answer.

4. Discussion

In the covid-19 process, the previously existing distance
education software has started to be implemented at a
great speed. The distance education model has suddenly
become the most important part of education life in most
workplaces and education lives (Heng and Sol, 2021.).
Even though the covid-19 infection has been overcome to
a great extent and normal education life has been
returned, this education model still continues to be used.
For example, in case of a natural disaster (the earthquake
of February 6, 2023 in Tiirkiye) or in cases where normal
education is lacking, the distance education model may
be a way to save (Hosgor et al., 2023).

In this study, the opinions of the first and second year
medical students who teach in the covid-19 period about
distance education were taken. While the second graders
were doing normal education, they suddenly switched to
distance education. First-year students met with the
medical faculty through distance education. Therefore,
there are significant differences in some questions
between the two classes.

'Distance Education is an extremely well-thought-out
education model in Anatomy.' In response to the opinion,
there is a higher level of satisfaction in the second grades
than in the first grades, but the number of those who do
not want distance education in both grades is high.
However, as in the study of Almaghaslah et al, (2018)
second-year students are more interested in distance
education than first-year students. The reason why first-
year students do not want distance education compared
to second-year students may be their connection to
medical school courses from home and their inability to
get to know each other socially.

Both first and second grade students reject the fact that
anatomy education is processed with distance education
and that it is continuous (2nd and 3rd questions). 'l fully
understand everything about anatomy with distance
education.' In his opinion, 'undecided' students in the
second year made a significant difference. In the study of
Thongbunma et al,, students who are more curious about
online education in some questions are similar to those
in this study (Thongbunma et al., 2021). However, there

are two groups of students who want to give anatomy
lessons via distance education in the second grades and
show an indecisive attitude, again in proportion to the
first graders. Perhaps these students may be the group of
students who do not communicate much with the class.
Or there may be a community that does not approach
idealistic and exhibits 'it's okay if I don't learn live'
attitude.

'The fact that the Anatomy practice lessons were videos
made up for my lack in the distance education process.'
half of both first and second year students were satisfied
with the situation, that is, the videos made up for the lack
of subject. But in both classes, half of the class does not
agree with this situation, that is, the lack of subject has
not been eliminated. In this question, the students may
not have understood the subject from the videos. This
situation also may present a deficiency in them (Franchi,
2020).

In the fifth question, both first and second year students
want anatomy practice lessons face-to-face at a high rate.
Less number of students in first grades than in second
grades do not agree with this situation. In the second
year, indecisive students also show themselves to a
certain extent along with those who do not agree with
this situation.

A great majority of both first and second year students
rejected the idea of having the anatomy course entirely
by distance education. But in both classes, there are also
students who want distance education completely and
show an indecisive attitude.

In the seventh question, a different perspective was
presented to the students. Both the first and second
grades highly supported the fact that some of the
anatomy practice courses were given by distance
education and some of them were conducted in a
laboratory environment with face-to-face education. This
attitude can give a new and effective impetus to
education.

'Theoretical part of the anatomy course should be done
live in the classroom environment." The vast majority of
both first and second year students agreed with the
opinion at a high level. However, a certain percentage of
students from both classes do not want this situation.
There are also undecided students. 'Anatomy contains
both distance education, live classroom environment and
an education model integrated with 3D software for
theoretical lessons.' There is a very high rate of
participation in the opinion. However, there are also
students in both classes who do not agree with this view
and show an indecisive attitude. It is clear from this that
students are actually looking for an innovation in
education (Emanuel, 2020).

Students in distance education stated that they do not
look forward to home education unfortunately (question
10-12). In addition, a large majority have marked that
they have experienced internet disconnection and other
technical problems related to distance education. That's
why distance education has come into our lives, since
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covid-19 has come into our lives, improvement studies
can be done on this issue. Although, distance education is
rejected, it may be possible to bring its beneficial aspects
into our lives (Co et al, 2022). This idea was also
obtained in this study.

'"Theoretical part of distance education can replace live
education by keeping the
Surprisingly, this view was highly rejected by both
classes. But in both classes, the students with the second
highest rate are the students who are 'undecided'. On the
other hand, while the students who push this situation in
the second grade are almost equal to the undecided
students, the students who agree with this view in the
first grades are few. This may also mean that second
graders are tired of the theoretical course load in the
classroom and can listen more easily with distance
education. If there is a second situation that supports the
view, there may be the possibility of recording the lesson
and repeating it whenever they want. Both classes
showed a highly 'undecided' attitude towards the idea of

lecture time longer.'

extending the course duration in order for distance
education to replace live education. This is one of the
most striking answers of the study (Borstorff and Lowe,
2007). As in the study by Hebebci et al., the reaction of
the students to the on-line theoretical course can be
interpreted as their socialization at school and their
desire for this environment (Hebebci et al.,, 2020).

In the last two years in the literature, many studies have
been done on covid-19 in this way. In all of them, the
features of distance education are generally examined
(Co et al,, 2022; Borstorff and Lowe, 2007; Turhan and
Yakut, 2020; Coman et al, 2020). In some articles, both
the benefits and harms of distance education have been
mentioned quite a lot. The truth is, yes, distance
education is not an education model adopted especially
for medical students. But distance education can also
have some benefits (Mukhtar et al, 2020; Dost et al,
2020). If the visuals of some courses are processed as a
separate visual course with distance education, it is
clearly understood from this article that such activities
are very pleasing to the students. In addition, a different
innovation can be brought to medical education in the
form of hybrid education modeling, which is evident from
today's agenda that will come to the fore with different
models in the future (Jones, 2021).

5. Conclusion

Although the distance education model was in the past, it
suddenly became widespread all over the world during
the covid-19 infection. In addition to its disadvantages, of
course, it has brought some advantages into our lives.
Even if the covid-19 disease has passed, distance
education is used in natural disasters and sometimes in
cases where the subjects are not reached. In addition, the
implementation of hybrid education models together
with distance education and the feedback obtained are
very important. It is very valuable that this article
contributes to the literature with the answers given by
the students.
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PIREN OTU YAGI, TUYLU ADACAYI YAGI, AYNISAFA YAGI,
ZERDECAL YAGI VE ARGAN YAGININ iN VITRO
ANTIBAKTERIYAL VE ANTIFUNGAL OZELLIKLERININ
BELIRLENMESI
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Ozet: Son yillarda gelisen antimikrobiyal diren¢ endisesiyle alternatif stratejiler gelistirmek amaciyla bitkisel yaglarin antimikrobiyal
aktiviteleri arastirilmaktadir. Bu ¢alismanin amaci; ticari olarak temin edilebilen bes farkl bitkisel yagin alt1 farkl standart bakteri
susu ile bir standart maya mantari susu iizerindeki minimum inhibitér konsantrasyonlarimin (MiK) belirlenmesidir. Gram pozitif
bakterilerden; Staphylococcus aureus (ATCC 29213), Enterococcus faecalis (ATCC 29212); Gram negatif bakterilerden Escherichia coli
(ATCC 225923), Klebsiella pneumoniae (ATCC 13883), Pseudomonas aeruginosa (ATCC 27853) ve Acinetobacter baumannii (ATCC
49139) ile maya mantarlarindan Candida parapsilosis (ATCC 22019) lizerindeki antimikrobiyal aktiviteleri belirlemek i¢in, ticari olarak
temin edilen piren otu (Tanacetum santolinoides) yag), tiylii adagay1 (Salvia lanigera) yag), aynisafa (Calendula officinalis) yag),
zerdecal (Curcuma longa) yag1 ve argan (Argania spinosa) yag1 olmak iizere bes bitkisel yag kullanilmustir. Bitkisel yaglarin etkili MiK
degerleri resazurin mikrotitre testi (REMA) teknigi kullanilarak tespit edildi. Tiim bitkisel yaglar, farkli konsantrasyonlarda standart
bakteri suslar1 ve standart maya mantari susu {lizerinde etkili olmustur. Bitkisel yaglarin her bir sus iizerindeki etkili konsantrasyon
aralig1 su sekildedir; C. parapsilosis (ATCC 22019), K. pneumoniae (ATCC 1388), E. faecalis (ATCC 29212) ve E. coli (ATCC 25923) i¢in
62,5-250 pg/ml, A. baumannii (ATCC 49139) ve P. aeruginosa (ATCC 27853) i¢in 125-250 pg/ml, S. aureus (ATCC 29213) i¢in 62,5-125
ug/ml olarak saptanmistir. Yapilan bu ¢alismada standart bakteri suslarina ve standart maya mantari susuna karsi etkileri incelenen
bitkisel yaglarin antimikrobiyal etkinliginin farkli diizeylerde oldugu goézlenmistir. Sonu¢ olarak arastirilan bu bitkisel yaglarin,
sergiledikleri yliksek antimikrobiyal etkileriyle yeni antimikrobiyal ila¢ ve antimikrobiyal madde ¢alismalarina katki saglayabilecegi

diistiniilmektedir.
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Determination of in vitro Antibacterial and Antifungal Properties of Pyrenean, Hairy Sage, Calendula, Turmeric
and Argan Oils
Abstract: Antimicrobial activities of herbal oils have been investigated as alternative strategies since antimicrobial resistance concern
has been developed in recent years. The aim of this study is to determine the minimum inhibitory concentrations (MIC) of five
commercially available herbal oils on six different standard bacterial strains and one standard yeast strain. Five commercially available
herbal (Pyrenean, Hairy Sage, Calendula, Turmeric and Argan) oils were used to determine antimicrobial activities on the
Staphylococcus aureus (ATCC 29213) and Enterococcus faecalis (ATCC 29212) Gram-positive bacteria; Escherichia coli (ATCC 225923),
Klebsiella pneumoniae (ATCC 13883), Pseudomonas aeruginosa (ATCC 27853) and Acinetobacter baumannii (ATCC 49139) Gram-
negative bacteria and Candida parapsilosis (ATCC 22019) the yeast fungi. The effective MIC values of herbal oils were identified using
the resazurin microtiter assay (REMA) technique. All herbal oils were effective on standard bacterial strains and standard yeast strain
at different concentrations. The effective concentration range of herbal oils on each strain is as follows; 62.5-250 pg/ml for C.
parapsilosis (ATCC 22019), K. pneumoniae (ATCC 1388), E. faecalis (ATCC 29212) and E. coli (ATCC 25923), 125-250 pg/ml for
A.baumannii (ATCC 49139), P. aeruginosa (ATCC 27853) and 62.5-125 pg/ml for S. aureus (ATCC 29213). It was observed that the
antimicrobial activity of herbal oils whose effects were examined against standard bacterial strains and standard yeast strains was at
different levels in this study. It is concluded that these investigated herbal oils may contribute to the new antimicrobial drugs and

antimicrobial substances studies with their high antimicrobial effects.
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1. Giris

Antibiyotik tedavisi, bulasici hastaliklarla miicadelede
kullanilan en biridir ve
kesfedildikleri glinden bu yana insan yasaminin saglk
yonlerini biiyiik ol¢lide gelistirmistir. Diinya genelinde
artan antibiyotik direnci enfeksiyon hastaliklarinin
tedavisinde ciddi tehdit olusturmaktadir (WHO, 2012).
Artan antibiyotik direnciyle birlikte bir¢ok enfeksiyonun
tedavisi olumsuz etkilemekte ve alternatif olarak tibbi
bitkilerin ugucu yaglarininin kullanimiyla antimikrobiyal

onemli tedavilerden

madde gelistirilmesi giindeme gelmektedir
(Prabuseenivasan  ve ark, 2006). Bitkilerin
antimikrobiyal, = antiseptik ve  diger terapotik
uygulamalar1  tarih  Oncesi ¢aglardan beri iyi

bilinmektedir ve binlerce yil boyunca tim uygarlklar
tarafindan yaygin olarak kullamlmistir. Gilinimiizde
bitkisel agregasyonu
Onlemesi, bakteriyel cogalmay1 yavaslatmasi 6zellikleri
antimikrobiyallere alternatif olarak arastirilmaktadir
(Ouhayoun, 2003). Giinlik yasantimizda rastladigimiz
bitkilerin bircogu sentetik olarak fiiretilen ilaglarin etken
maddesidir (Sekar ve ark., 2010). Olas1 antimikrobiyal ve
antifungal bitkilerin
kullanilmasi, bu ihtiyaci karsilama yoniiyle dnemli bir
secenektir (Sokovic ve ark., 2006; Hussain ve ark., 2008).
Bu calismada, Tanacetum santolinoides (piren otu), Salvia
lanigera (tiiylii adagay1) Calendula officinalis (aynisafa
cicegi), Curcuma longa (zerdegal) ve Argania spinosa
(argan) bitkisel yaglari cesitli patojenik
mikroorganizmalara karsi antibakteriyel ve antifungal

esansiyel yaglarin bakteriyel

uygulamalar i¢in yerel sifal

aktiviteleri incelendi.

2. Materyal ve Yontem

2.1. Bitkisel Yaglar

Bitkisel yaglar, alternatif ve geleneksel tip yontemlerinde
tercih edilen yaglar icerisinden literatiir taramasiyla
secilerek ticari olarak elde edilmistir. Gerg¢eklestirilen bu
calismada kullanilan bitki ve yag isimleri Tablo 1’ de
goriilmektedir. Bitkisel yaglarin farkli konsantrasyonlari,
Dimetil Sulfoxide (DMSO) icinde ¢oziilerek baslangi¢
konsantrasyonu 1mg/ml'ye ulagsmasi saglanmis ve 0,22
UM membran filtrelerden filtre edilmistir.

Tablo 1. Calismada kullanilan bitki ve yaglarin isimleri

Bitkiler Yaglar
Argania spinosa Argan Yag1
Calendula officinalis Aynisafa Yag1
Curcuma longa Zerdecal Yag1
Salvia lanigera Tiiyli Adacay: Yag
Tanacetum santolinoides Piren Otu Yag

2.2. Mikrobiyal Suslar ve Kiiltiir Kosullar:

Bu calismada kullanimi EUCAST tarafindan Onerilen ve
antimikrobiyal duyarliliklar1 bilinen “American Type
Culture Collection” (ATCC) standart suslarindan secilmis
bakteriler ve maya mantar1 kullanilmistir. Calisma igin
secilen Gram pozitif (+) bakterilerden; Staphylococcus

aureus (ATCC 29213), Enterococcus faecalis (ATCC
29212); Gram negatif (-) bakterilerden Escherichia coli
(ATCC 225923), Klebsiella pneumoniae (ATCC 13883),
Pseudomonas aeruginosa (ATCC 27853) ve Acinetobacter
baumannii (ATCC 49139); maya mantarlarindan Candida
parapsilosis (ATCC 22019) dahil edildi. Bakteri ve maya
suslar1 ¢calisma gergeklestirilene kadar -20 °C'de saklandi.
Calismada kullanilacak maya mantar1 yeast pepton
agarda, bakteriler ise kanli agarda, 37 °C'de 24 saat
inkiibasyonla  ¢ogaltilmistir, inhibitor
konsantrasyonlarin1 (MIK) belirlemek i¢in ise Mueller
Hinton Broth (MHB) kullanilmistir.

2.3. Inokulum, Resazurin Hazirlama ve Mikrotitre
Testi

inokulum icin bakteri siispansiyonlari
McFarland 0,5 (1x105 cfu/ml) ve maya siispansiyonu
(1x107 CFU/ml) standartinda hazirlanmistir. Maya
slispansiyonlarinin McFarland yogunlugu 1:50, bakteri
siispansiyonlarinin  McFarland yogunlugu ise 1:20
oraninda seyreltilmistir. Resazurin, tibbi numuneleri

minimum

kullanilan

bakteri ve maya kontaminasyonu agisindan test etmek
icin kullanilan floresan olmayan mavi bir boyadir.
Resazurin sodyum tuzu tozu kullanilarak distile suda
%0,01 (w/v) konsantrasyonda bir c¢alisma soliisyonu
hazirlanmistir. MIK belirlemek i¢in steril 96’lik well plate
kullanilmistir. Her bir kuyucuga bakteriler icin 100 ul
Mueller Hinton Broth (MHB) maya i¢in 100 ul Tryptic Soy
Broth (TSB) eklenmistir. Ardindan ilk kuyucuga 1 mg/ml
bitkisel yag eklenmistir ve iki kat seri diliisyon
yapumistir. Bu islemin ardindan her kuyucuga 10 pl
bakteri siispansiyonlarindan ve 100 ul maya
slispansiyonundan eklenerek, 48 saat 37 °C'de inkibe
edilmistir. Inkiibasyonun ardindan %0,01’lik resazurin
soliisyonundan her bir kuyuya 10 pl eklenerek 37 °C'de
24 saat inkiibasyona birakilmistir. 3 kez tekrarlanan her
resazurin mikrotitre testi (REMA) calismasinda herhangi
bakteri ve maya icermeyen steril bir kontrol ve bir yag
iceren bir biiyiime kontrolii kullanilmistir. Mor renkten
pembe renge dogru olan herhangi bir renk degisikligi
pozitif olarak kabul edilmistir (Nateche ve ark., 2006).

3. Bulgular

Bes farkl bitkisel yagin yedi mikroorganizma tizerindeki
antibakteriyel ve antifungal aktiviteleri Tablo 2'de
gosterilmistir. Yaglarin her bir bakteri ve maya
uzerindeki etkili konsantrasyon araliklary; C. parapsilosis
(ATCC 22019) i¢in 62,5-250 pg/ml, A. baumannii (ATCC
49139) i¢in 62,5-250 pg/ml, S. aureus (ATCC 29213) i¢in
62,5-125 pg/ml, E. coli (ATCC 25923) igin 62,5-250
ug/ml, E. faecalis (ATCC 29212) i¢in 62,5-250 pg/ml, K.
pneumoniae (ATCC 13883) icin 62,5-250 pg/ml, P.
aeruginosa (ATCC 27853) ig¢in 125-250 pg/ml olarak
saptanmistir.
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calismalarina konu olmaktadirlar. Yaglarin biyolojik
iceriklerine gore etkinlikleri ve etken madde miktarina
gore etkinlik dereceleri farklilik gostermektedir (Carev

ve ark., 2023). Esansiyel yaglarin etki mekanizmalarinin
kimyasal yapilariyla ilgili oldugu bilinmektedir (Bruno ve
ark., 2019).

Tablo 2. Bitkisel yaglarin test edilen mikroorganizmalar {izerindeki MIK degerleri (mikroorganizmalarin minimal

inhibitér konsantrasyonlar1 (ug/ml))

Bikisel yag E.coli A baumannii  E. faecalis K. pneumoniae P. aeruginosa S. aureus C. parapsilosis
Tanacetum
santolinoides 62,5 250 62,5 125 125 62,5 125
(Piren Otu Yag)

lvia lani
Salvia lanigera 250 250 125 250 250 62,5 62,5
(Tiylit Adagay: Yag)
Curcuma longa

12 12 2, 12 12 2, 12

(Zerdecal Yagn) 5 5 62,5 5 5 62,5 5

I 1 inali
Calendula officinalis 4 125 125 125 125 125 62,5
(Aynisafa Yag)
A S

rganta spinosa 62,5 125 250 62,5 125 125 250

(Argan Yag1)

Antimikrobiyal ve antifungal etkinligini karsilastirmak
iizere bir¢ok calismaya konu olmus tiiylii adacay1 yagy,
piren otu yagl, aynisafa yag), zerdecal yagi ve argan yagi
gibi bitkisel yaglar, antimikrobiyal ve antifungal
ozellikleri nedeniyle tbbi {riinlerde yaygin olarak
kullanilmaktadir. Bu konu {izerine yapilan g¢alismalar
saglik alaninda bu tiirdeki bitkisel yaglarin kullanimini
etkileyecektir (Sartoratto ve ark., 2004). Gergeklestirilen
bir ¢alismada, Gram (+), Gram (-) bakteri ve bazi maya
suslarina karsi, incelenen bitki 6zlerinin antimikrobiyal
etki gosterdigi bildirilmistir (Nostro el al., 2000).

Tim diinyada Tanacetum (Asteraceae)
bitkilerin ekstraktlar1 ve edilmis bilesikleri
antimikrobiyal olarak birgok tibbi amag¢ i¢in yaygin
(Rosselli ve ark, 2012).
Fitokimyasal ¢alismalar, piren otu cinsinde basta
seskiterpen laktonlar olmak iizere biyolojik olarak aktif
birka¢ metabolit icerdigini géstermistir (Pelizzaro-Rocha

cinsine ait
izole

olarak kullanilmaktadir

ve ark, 2010). Yapilan bir ¢alismada piren otu yaginin
Gram (+) ve Gram (-) bakterilere karsi antibakteriyel
aktivite ve Candida tiirlerine karsi antifungal etkinlik
sergiledigi tespit edilmistir (El-Shazly ve ark, 2002).
Gergeklestirilen bu calismamizda ise piren otu yag: S.
aureus, E. faecalis, P.aeruginosa, E.coli ve C. parapsilosis’e
karsi ytiksek antimikrobiyal etki géstermesine ragmen A.
baumannii igin ayni oranda yiiksek etkili olmadig
gorilmistiir.

Salvia cinsinin dzellikle esansiyel yaglar1 binlerce yildir
geleneksel tipta kullanilmaktadir. Adagay1 tiirlerinin
ucucu yag bilesenleri ticari olarak tibbi, aromatik bitkiler
pazarinda dnemli bir yere sahiptir. Bu cinsin esansiyel
yagl lizerine bir¢ok ¢alisma yapilmistir (Kamatou ve ark.,
2008; Soltanbeigi ve ark., 2021). Salvia cinsinin kimyasal
yapisinda karyofilen oksit, spathulenol, germacrene D ve
B-pinen gibi ana bilesikleri icerdigi bulunmustur (Kilic ve
ark., 2016). Yapilan arastirmalar Salvia tiirlerindeki bu
kimyasal bilesiklerin antiinflamatuar, antibakteriyel,
antioksidan, antikanser ve antidiyabetik ozellikler
sergiledigini gostermistir (Senol ve ark., 2010; Ahmad ve
ark., 2016). Yapilan bir ¢alismada tiiylii adagay1 yaginin

Mycobacterium smegmatis Proteus mirabilis, Bacillus
subtilis, Staphylococcus epidermidis, Candida vaginalis ve
Candida albicans mikroorganizmalarina karst oldukca
yiiksek inhibitor etki gosterdigini, ancak E. coli ve P.
aeruginosa'nin bu esansiyel yaga direngli oldugu rapor
edilmistir (Al-Howiriny, 2003). Gergeklestirilen bu
calismamizda benzer olarak E.coli P. aeruginosa, A.
baumannii suglarinin tiyli adagayina daha az duyarh
oldugu bulunmustur. Antimikrobiyal etkide rol oynayan
bilesikler, esansiyel yag c¢esidine gore miktar ve dagihim
acisindan farklihik gostermektedir. Salvia officinalis
bitkisinde tuyon, kafur ve karyofilen oldugu bilnmektedir
(Pinto ve ark., 2007). Bu bilgiyle ortiisiir sekilde bu
calismada da tlyli adacayr yaginin S. aureus ve C.
parapsilosis suslarina karsi oldukea iyi inhibitoérik etki
gosterdigi bulunmustur. Yapilan bagka bir ¢calismada ise
C.albicans, C. parapsilosis ve Candida glabrata test
mikroorganizmalarina karsi adagay: bitkisinin tiirlerinin
esansiyel yagi ile calisilmis, her adagayr tiiriinde
antimikrobiyal etki seviyesi degiskenlik gdstermekle
birlikte hepsinin bahsi gecen mikroorganizmalara karsi
antimikrobiyal aktivite gosterdigi bildirilmistir (Kerkoub
ve ark.;2018).

Argania spinosa meyvelerinden elde edilen yag, dnemli
bir sosyoekonomik rol oynamaktadir (E1 Monfalouti ve
ark., 2010). Argan bitkisinden elde edilen esensiyal yag,
ylksek oranda linoleik ve oleik asit icerigine ve énemli
diizeyde antimikrobiyal aktivitesini belirleyen
polifenoller ve tokoferollere sahiptir (Marfil ve ark,
2011; Sharma ve ark.,2020). Yapilan c¢alismalar argan
ekstrakti bilesenlerinin serbest radikalleri ortadan
kaldiricy, antiinflamatuar aktiviteler ve depigmente edici
bir etki sergiledigini gostermistir (Elshama ve ark., 2018;
Taibi ve ark., 2021). Argan yag ile gerceklestirilen bir
calismada test bakterisi olarak Listeria monocytogenes,
Salmonella typhimurium, E. coli kullanilmis ve E.coli’ye
karsi olan etkinliginin daha ytiksek oldugu bulunmustur
(Stoleru ve ark., 2021). Gergeklestirilen bu ¢alismamizda
da paralel sekilde Gram (-) bakterilere karsi etkinligi
olduk¢a yiiksek bulunurken C. parapsilosis’e kars1 zayif
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antifungal etki gosterdigi goralmiistir.

Halk arasinda zerdegal olarak bilinen Zingiberaceae
familyasina ait Curcuma longa bitkisi tip, kozmetik ve
gida endistrilerinde ¢ok amach kullanilmasiyla diinya
capinda taninmaktadir. Zerdegal yaginin hem in vitro
hem de in vivo olarak yara iyilestirici 6zelliklere ve
antimikrobiyal aktivitelere sahip oldugu gosterilmistir
(Ibafiez ve ark, 2021). C. longa
antimikrobiyal aktivitesi, 06zellikle
terpenler gibi bilesiklerin o6zelliklerinden kaynakladig
disiiniilmektedir (Thongson ve ark. 2005). Zerdegal
yagiyla yapilan bir calismada S. aureus, S. typhymurium ve
E. coli’ye karsi
aerogenes’e karsi etkisiz kaldigi goriilmiistiir (Parveen ve
ark,, 2013). Yapilan ¢calismamizda zerdegal yaginin Gram
(+) ve Gram (-) bakterilere karsi olduk¢a etkili
antimikrobiyal aktivite gdsterdigi gériilmiistiir. Ayni
calismada kiif mantari olan Fusarium oxysporum’a karsi
da direngli oldugu bildirilmistir. Yapilan bu ¢alismada ise
C. parapsilosis’e karsi etkili oldugu gorilmiistiir (Parveen
ve ark.,, 2013).

Calendula (Calendula officinalis) ¢igekleri, triterpen
glikozitler, ugucu yaglar igerir.
Calendula bitkisinin yagilar1 topical olarak, hem
geleneksel tip hem de farmakolojik preparasyonlarda
kullanilmaktadir (Petrie ve ark., 2000). Aynmisefa bitkisi
kadinen izomerleri bakimindan da zengindir ve bu
sebeple yiliksek dilizeyde antifungal aktiviteye sahip
oldugu diisiiniilmektedir (Porter e al., 1999). Yapilan bir
calismada ayni sefa yaginin, klinik drneklerden izole
edilen Candida dubliniensis, C. albicans, C. parapsilosis, C.
glabrata, C. tropicalis, C. krusei suslar1 dahil olmak iizere
referans maya suslarinda da etkin antifungal o6zellik
gosterdigi bildirilmistir (Gazim ve ark., 2008). Bizim

ekstraktinin
flavonoidler ve

antimikrobiyal etki gdsterirken E.

karotenoidler ve

gergeklestirdigimiz calismada da C. parapsilosis’e karsi
yiksek  bir antifungal etkinlik  gdzlenmistir.
Gergeklestirdigimiz bu c¢alismamizda aynisefa yaginin
Gram (+) ve Gram (-) bakteriler lizerinde oldukca etkili
oldugu gorilmiistiir.

5. Sonug

Tiim bitkisel yaglar, farkli konsantrasyonlarda referans
bakteri ve maya suslar1 lzerinde etkili olmustur.
Antimikrobiyal etki seviyesi en diisiik olan yag tiyli
adacay1 bitkisinden elde edile esansiyel yag oldugu
gozlenmistir. Calismamizda C. parapsilosis igin en etkili
aynisefa yag1 ve tlylii adacgay1 yagi oldugu goérilmiistiir.
S.aureus i¢in biitiin yaglar oldukga yiiksek antimikrobiyal
etki gosterdi. Test edilen tiim bitkisel yaglarin P.
aeruginosa, E. coli ve A. baumannii tlzerinde farkl
araliklarda antibakteriyel etkileri oldugu goriilmiistiir;
ancak bu etkinlik diger mikroorganizmalar iizerindeki
etkiden daha az oldugu goriilmiistiir. Zerdecal yag1 ve
aynisefa yaginin test edilen tiim mikroorganizmalar (hem
bakteri hem de maya tirii) {zerinde
antimikrobiyal etkiye sahip olan yaglar oldugu
goriilmistiir. Sonu¢ olarak, bitki esansiyel yaglarinin
antibakteriyel ve antifungal etkinliklerine yonelik yapilan

en etkili

calismalardan elde edilen veriler genel olarak olumlu
oldugundan dolay1 bitki esansiyel yag kullaniminin
alternatif ¢o6ziim olabilecegi diisiiniilmektedir. Ugucu
yaglarin  pratikte yonelik  calismalar
arttirillarak, antimikrobiyal kullanim i¢in uygun dozlarda

kullanimina

formiilasyonunun yapilmasi ve uygulama ydntemleriyle

ile ilgili yapilacak olan c¢alismalarla literatiir

zenginlestirilmelidir.

Katki Orani Beyam
Yazarin katki yiizdesi asagida verilmistir. Yazar makaleyi
incelemis ve onaylamistir.

B.G.G.
K 100
T 100
Y 100
VTI 100
VAY 100
KT 100
YZ 100
KI 100
GR 100
PY 100
FA 100

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, Kl= kritik inceleme, GR= gonderim ve
revizyon, PY= proje yonetimi, FA= fon alim1.

Catisma Beyani
Yazar bu ¢alismada higbir ¢ikar iliskisi olmadigin1 beyan
etmektedir.

Etik Onay/Hasta Onam
Bu arastirmada hayvanlar ve insanlar tizerinde herhangi
bir ¢alisma yapilmadigi i¢in etik kurul onay1

alinmamustir.

Bilgilendirme ve TegsekKkiir

Bu ¢alisma sirasinda herhangi bir ila¢ firmasindan, tibbi
alet, ekipman ve malzeme saglayan ve/veya iireten
herhangi bir firmadan veya arastirma konusu ile
dogrudan baglantisi olan herhangi bir ticari firmadan,
arastirmay1 olumsuz etkileyebilecek herhangi bir maddi
ve/veya manevi destek alinmamustir.
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Abstract: Myroides species are bacteria that, although rare, can cause a variety of serious infections, including urinary tract infections,
and are often resistant to antibiotics. There are no studies on the knowledge and attitudes of specialists regarding Myroides spp.
growth in culture in literature. In our study, the survey forms created with Google Forms (Google LLC, CA, USA) were shared in the e-
mail groups of Infectious Diseases and Clinical Microbiology (IDCM) and Medical Microbiology (MM) specialties via electronic
communication system. The results were evaluated statistically. 92 IDCM specialists and 75 MM specialists participated in the study. It
was found that 48.9% of IDCM specialists and 20% of MM specialists have never seen Myroides spp. growth in a urine sample, and
32.6% of IDCM specialists and 14.9% of MM specialists still use the old name Flavobacterium for Myroides spp. (28.8% of MM
specialists do not know that the name Flavobacterium is changed), and 45% of MM specialists who had previously seen Myroides spp.
growth were able to recognize the Myroides spp. colony visually, and 53.3% of MM specialists who had previously seen Myroides spp.
growth routinely performed antibiograms in case of Myroides spp. growth in urine culture, and 32.6% of IDCM specialists requested
typing and sensitivity testing in case of Myroides spp. growth in urine culture, and 31.9% of IDCM specialists who had previously seen
Myroides spp. growth considered Myroides spp. growth as a causative agent of infection in the presence of pyuria in urine, while 36.2%
always considered it as colonization/contamination, and 61.7% of IDCM specialists only changed the catheter without giving
antibiotics when they considered Myroides spp. as a causative agent of infection, while 21.3% gave antibiotics according to the
antibiogram result. As a conclusion; our study is the first study in the world to investigate the knowledge and attitudes of infectious
disease specialists and medical microbiologists about Myroides spp. growth in urine culture. The findings of our study showed
particularly that approximately half of the IDCM specialists had not seen Myroides spp. growth in urine culture and that some of the
specialists may have a low level of knowledge about Myroides spp.. Additionally, among the specialists participating in the study, it was
shown that attitudes and approaches in the case of Myroides spp. growth in urine were not directly related to the hospital that they
worked and their years of experience in specialty. Our findings suggest that MM and IDCM specialists need an update of their
knowledge on Myroides spp.
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automated identification system identifies the isolates at
Myroides species are gram-negative, non-motile, non- Myroides genus level, while MALDI-TOF MS can identify

fermentative bacilli common in nature and can be two  species, ~Myroides and  Myroides

isolated predominantly from water, soil, food and sewage odoratitimus (Hu et al, 2016)
Although rare, Myroides species can cause serious

1. Introduction

odoratus

treatment plants. In the last two decades, an increasing

number of infections caused by these microorganisms,
such as urinary tract infections and skin and soft tissue
infections, have been reported as case reports (Gunzer et
al,, 2018; Khan et al.,, 2023). Myroides species, which are
commonly known to be naturally antibiotic resistant and
opportunistic, can, also cause rare outbreaks. VITEK2

infections such as necrotizing fasciitis, soft tissue
infections, septic arthritis, ventriculitis, pneumonia and
sepsis (Crum-Cianflone et al., 2014; Gunzer et al., 2018;
Beathard et al, 2021; Biiyliktuna et al, 2021). Some
serious cases have been reported in which Myroides spp.
growth was detected in urine cultures and treatment was
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unsuccessful in some thereof, however, other cases were
reported to recover after treatment with antibiotic
combinations such as rifampicin, ciprofloxacin and
meropenem (Wuer et al,, 2002; Li et al., 2010; Ktari et al,,
2012; Khan et al, 2023). Selection of the appropriate
antibiotic therapy to treat infections caused by Myroides
species is difficult due to its natural resistance to many
antibiotics (Hu et al., 2016; Gunzer et al., 2018).

To the best of our knowledge, there are no studies on the
knowledge and attitudes of medical specialists regarding
the approach to Myroides spp. growth in culture. The aim
of this study was to evaluate, via survey, the knowledge
and attitudes of Infectious Diseases and Clinical
Microbiology (IDCM) and Medical Microbiology (MM)
specialists with respect to Myroides spp. growth in urine
culture.

2. Material and Method

2.1. Survey and Participants

The study was conducted between February 1-28, 2023
using Google Forms (Google LLC, CA, USA) based on an
electronic communication system. Two surveys prepared
with 11 questions for IDCM experts and 9 questions for
MM experts were made available via Google survey
application and the survey link was sent to all accessible
infectious diseases and medical microbiology specialists
across Tiirkiye. Those who agreed to fill out the survey
were allowed to complete it by ticking a checkbox. The
completed surveys were delivered back to us by clicking
on the submit button at the end of the web page. In this
way, a total of 167 specialists (92 IDCM specialists and 75
MM specialists) were included in the study. The
physicians other than those who completed the surveys
after approval and delivered them back to us were not
included in the study.

2.2. Statistical Analysis

All statistical analyses in the study were performed using
SPSS 25.0 software (IBM SPSS, Chicago, IL, USA).
Descriptive data were given as numbers and percentages.
Comparisons between groups in terms of categorical
variables were made with Pearson's chi-square test. The
normal
confirmed by the Kolmogorov-Smirnov Test. Differences
between groups in terms of continuous variables were
evaluated by Student's t-test and mean values between

distribution of continuous variables was

multiple groups were compared by analysis of variance.
The results were evaluated at 95% confidence interval
and P<0.05 was considered significant.

3. Results

The mean years of post-specialization experience for
IDCM specialists who participated in the study was
9.33+7.7 (median = 8; min-max = 0-46) years, while that
of the MM specialists was 10.53+6.68 (median = 10; min-
max = 0-34) years.

According to the statements of IDCM and MM specialists,
48.9% of IDCM specialists and 20% of MM specialists had
never seen Myroides spp. growth in a urine sample, and
28.8% of MM specialists did not know the name
Flavobacterium has changed, and 32.6% of IDCM
specialists and 14.9% of MM specialists still use the old
name Flavobacterium for Myroides spp., and 45% of MM
specialists who had previously seen Myroides spp. growth
were able to recognize the Myroides spp. colony visually,
and 53.3% thereof routinely performed antibiograms in
case of Myroides spp. growth in urine culture, and 32.6%
of IDCM specialists requested typing and sensitivity
testing in case of Myroides spp. growth in urine culture,
and 31.9% of IDCM specialists who had previously seen
Mpyroides spp. growth considered Myroides spp. growth as
a causative agent of infection in the presence of pyuria in
urine, while 36.2% thereof always considered it as
colonization/contamination, and 61.7% of IDCM
specialists only changed the catheter without giving
antibiotics when they considered Myroides spp. as a
causative agent of infection, while 21.3% thereof gave
antibiotics according to the antibiogram result (Table 1).
No significant difference was found between the
distribution of responses given by IDCM specialists based
on the types of hospitals where they work and their
academic titles (P>0.05 for each) (Tables 2 and 3).

No significant difference was found between the
distribution of responses given by MM specialists based
on the types of hospitals where they work (P>0.05 for
each) (Table 4).

Based on the responses given by participants, the mean
years of post-specialization experience values were
similar (P>0.05 for each) (Tablo 5).
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Table 1. General characteristics of the participants and distribution of their responses to some questions

IDCM MM
Specialists Specialists
n (%) n (%)
Distribution of the hospital they work
Training and research hospital 28(30.4) 23(30.7)
State hospital 29(31.5) 33(44)
University hospital 25(27.2) 11(14.7)
City hospital 4(4.3) 7(9.3)
Private hospital 6(6.5) 1(1.3)
Distribution of academic titles
Professor 7(7,6) 2(2.7)
Associate Professor 7(7.6) 4(5.3)
Doctoral faculty member 10(10.9) 6(8)
Chief assistant 6(6.5) 3(4)
Specialist doctor 62(67.4) 60(80)
Distribution of the prevalence of Myroides spp. growth in urine
Never 45(48.9) 15(20)
1-5 / years 28(30.4) 26(34.7)
6-10 / years 9(9.8) 16(21.3)
>10 / years 10(10.9) 18(24)
Do you still use the old name (Flavobacterium spp.) for Myroides spp.?
No 62(67.4) 63(85.1)
Yes 30(32.6) 11(14.9)

Mpyroides spp. was separated from the genus Flavobacterium in 1996 and renamed as a new genus and contains two
species, M. odoratus and M. odoratimimus, which are human pathogens. Have you heard this information before?

No * 21(28.8)

Yes * 52(71.2)

When Myroides spp. growth is detected in urine culture, can you identify the colony visually or do you request

identification?

Cannot identify (microbiologist: requires routine identification) * 33(55)

Can identify (microbiologist: does not require identification) * 27(45)
Do you perform a routine antibiogram when there is Myroides spp. growth in urine culture?

No, I consider it resistant and do not perform routine antibiograms * 28(46.7)

Yes, I perform routine antibiograms for every growth detected * 32(53.3)

In case of Myroides spp. growth in urine culture, do you require typing and sensitivity testing?

No 62(67.4) *

Yes 30(32.6) *
Do you consider Myroides spp. growth in urine culture as a causative agent?

In case of the pyuria presence, I consider it as a causative agent of infection 30(63.8) *

[ always consider it as a colonization/contamination 17(36.2) *
What is your approach when you consider Myroides spp. spp. as a causative agent of urinary tract infection?

I only have the catheter changed, [ don't prescribe antibiotics 29(61.7) *

I require an antibiogram and prescribe antibiotics based on the results 10(21.3) *

[ prescribe antibiotics even if it is resistant 2(4.2) *

[ perform a bladder irrigation 2(4.3) *

I have the catheter changed, I prescribe antibiotics based on the results of the

4(8.5
antibiogram (8.5)

*This question has not been asked.
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Table 2. Evaluation of the responses given by IDCM specialists based on the types of their hospitals

Training and

research State University City Private
hospital hospital hospital hospital  hospital
n (%) n (%) n (%) n (%) n (%) P
Distribution of the prevalence of Myroides spp. growth in urine
Never 12(42.9) 12(41.4) 15(60) 1(25) 5(83.3) 496
1-5 / years 8(28.6) 11(37.9) 8(32) 1(25) 0
6-10 / years 4(14.3) 2(6.9) 1(4) 1(25) 1(16.7)
> 10 /years 4(14.3) 4(13.8) 1(4) 1(25) 0
Do you still use the old name (Flavobacterium spp.) for Myroides spp.?
No 21(75) 18(62.1) 17(68) 2(50) 4(66.7) .808
Yes 7(25) 11(37.9) 8(32) 2(50) 2(33.3)
In case of Myroides spp. growth in urine culture, do you require typing and sensitivity testing?
No 10(62.5) 9(52.9) 3(30) 2(66.7) 1(100)  .487
Yes 6(37.5) 8(47.1) 7(70) 1(33.3) 0
Do you consider Myroides spp. growth in urine culture as a causative agent?
In case of the pyuria presence, |
consider it as a causative agent of 11(68.8) 12(70.6) 4(40) 2(66.7) 1(100) .507
infection
[ always consider it as a
colonization/contamination 5(31.3) 5(29.4) 6(60) 1(33.3) 0
What is your approach when you consider Myroides spp. spp. as a causative agent of urinary tract infection?
I only have the catheter changed, |
don't prescribe antibiotics 11(68.8) 9(52.9) 5(50) 3(100) 1(100)  .507
I require an antibiogram and prescribe
antibiotics based on the results 4(25) 4(23:5) 2(20) 0 0
1 pr.escribe antibiotics even if it is 1(6.3) 1(5.9) 0 0 0
resistant
I perform a bladder irrigation 0 0 2(20) 0 0
[ have the catheter changed, I prescribe
antibiotics based on the results of the 0 3(17.6) 1(10) 0 0
antibiogram
Table 3. Distribution of the responses given by IDCM specialists based on their academic titles
Specialist ~ Doctoral faculty ~ Chief Associate
. Professor P
doctor member assistant  Professor
Distribution of the prevalence of Myroides spp. growth in urine
Never 29(46.8) 4(40) 5(83.3) 3(42.9) 4(57.1) 774
1-5 / years 19(30.6) 4(40) 1(16.7) 3(42.9) 1(14.3)
6-10 / years 7(11.3) 1(10) 0 1(14.3) 0
> 10 / years 7(11.3) 1(10) 0 0 2(28.6)
Do you still use the old name (Flavobacterium spp.) for Myroides spp.?
No 40(64.5) 7(70) 4(66.7) 6(85.7) 5(71.4) .861
Yes 22(35.5) 3(30) 2(33.3) 1(14.3) 2(28.6)
In case of Myroides spp. growth in urine culture, do you require typing and sensitivity testing?
No 18(54.5) 3(50) 0 1(25) 3(100) 324
Yes 15(45.5) 3(50) 1(100) 3(75) 0
What is your approach when you consider Myroides spp. spp. as a causative agent of urinary tract infection?
In case of the pyuria presence, |
consider it as a causative agent of 22(66.7) 2(33.3) 1(100) 4(100) 1(33.3) 139
infection
[ always consider itas a
colonization/contamination 11(33.3) +(66.7) 0 0 2(66.7)
What is your approach when you consider Myroides spp. spp. as a causative agent of urinary tract infection?
[ only have the catheter changed, I
don't prescribe antibiotics 19(57.6) 5(83.3) 0 2(50) 3(100) .678
I prescribe antibiotics based on the
results of an antibiogram 7(21.2) 0 1(100) 2(50) 0
I pr.escribe antibiotics even if it is 2(6) 0 0 0
resistant
I perform a bladder irrigation 1(3) 1(16.7) 0 0 0
I have the catheter changed, I
require an antibiogram and decide
on the antibiotics based on the 4(121) 0 0 0 0
results thereof
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Table 4. Distribution of the responses given by MM specialists based on their academic titles

Specialist ~ Doctoral faculty Chief Associate

doctor member assistant Professor  Professor P

How often do you see Myroides spp. (Flavobacterium) growth in urine?

Never 12(20) 2(33.3) 0 0 1(50) 739

1-5 / years 18(30) 2(33.3) 2(66.7) 3(75) 1(50)

6-10 / years 14(23.3) 1(16.7) 0 1(25) 0

> 10 / years 16(26.7) 1(16.7) 1(33.3) 0 0
Do you still use the old name (Flavobacterium spp.) for Myroides spp.?

No 49(83.1) 6(100) 3(100) 4(100) 1(50) 292

Yes 10(16.9) 0 0 0 1(50)

Mpyroides spp. was separated from the genus Flavobacterium in 1996 and renamed as a new genus and contains two
species, M. odoratus and M. odoratimimus, which are human pathogens. Have you heard this information before?
No 19(32.2) 1(16.7) 1(33.3) 0 0 679
Yes 40(67.8) 5(83.3) 2(66.7)  4(100) 1(100)
When Myroides spp. growth is detected in urine culture, can you identify the colony visually or do you request
identification?
I cannot identify and require

routine identification. 23(50) 3(60) 2(66.7) 3(75) 2(100) 911
I can identify and do not require
routine identification. 23(50) 2(40) 1(33.3) 1(25) 0

Do you perform a routine antibiogram when there is Myroides spp. growth in urine culture?
No, I consider it resistant and do
not perform routine antibiograms 23(47.9) 1(25) 3(100) 1(25) 0 237
Yes, [ perform routine
antibiograms for every growth
detected 25(52.1) 3(75) 0 3(75) 1(100)

Table 5. Comparison of the years of expertise in specialization of the participants based on their responses

MM specialist IDCM specialist
Mean+SD
Mean+SD (years) P (years) P
Do you still use the old name (Flavobacterium spp.) for Myroides spp.?
No 10.19+6.33 .389 9.39+£7.48 914
Yes 12.09+8.71 9.20+8.33

Mpyroides spp. was separated from the genus Flavobacterium in 1996 and renamed as a new genus and contains two
species, M. odoratus and M. odoratimimus, which are human pathogens. Have you heard this information before?
No 8.95+4.66 .293
Yes 10.63+6.63
When Myroides spp. growth is detected in urine culture, can you identify the colony visually or do you request
identification?
I cannot identify and require routine identification 11.33+7.38 .168 11.48+9.45 .069
I can identify and do not require routine identification 9.1145.01 7.23+5.37
Do you perform a routine antibiogram when there is Myroides spp. growth in urine culture?

No, I consider it resistant and do not perform routine

antibiograms 9.07+5.21 140
Yes, I perform routine antibiograms for every growth
detected 11.41+6.65
How often do you see Myroides spp. (Flavobacterium) growth in urine?
Never (15) 11.40+8.87 733 9.16+7.47 524
1-5 / years (26) 9.58+5.74 8.11+5.31
6-10 / years (16) 11.69+7.15 11.33+8.39
>10 / years (18) 10.17+5.68 11.70+12.9
In case of Myroides spp. growth in urine culture, do you require typing and sensitivity testing?
No (25) 11.48+9.45 .069
Yes (22) 7.23+5.37

What is your approach when you consider Myroides spp. spp. as a causative agent of urinary tract infection?

In case of the pyuria presence, I consider it as a causative
agent of infection (30) 9.67+6.34 .843

I always consider it as a colonization/contamination (17) 9.18+10.58

SD: Standard deviation, The number in parentheses indicates the number of physicians who responded to that question.
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4. Discussion

Although Myroides spp. growth in urine cultures is not
very common, it is a condition that should be well known
to specialists as it may lead to serious infections and is
difficult to treat due to the inherent resistance of
Mpyroides species to many antibiotics (Hu et al., 2016;
Gunzer et al.,, 2018; Khan et al., 2023). In our study, the
knowledge and attitudes of specialists about Myroides
spp. growth in urine culture were evaluated for the first
time in the literature. In our study, the knowledge and
attitudes among IDCM and MM specialists who would
initially have to deal with Myroides spp. growth especially
in urine culture were examined and it was found that
there were many different opinions and attitudes both
between and within the branches.

In our study, it was noted that the mean years of post-
specialization experience were approximately 10 years.
This finding shows that the specialists participating in
our study were well experienced. When this is
considered together with the number of participants, it
can be suggested that the findings obtained in our study
may be representative of experienced IDCM and MM
specialists. In our study, the mean years of experience in
specialization of the participants were also found to be
similar based on the responses given. This finding also
suggests that the knowledge or attitudes of the
specialists participating in our study may not be directly
related to the years of experience in specialization.

Cases of infection caused by Myroides species are rare.
Myroides spp. growth, especially in urine cultures, is even
rarer and in some cases, it is considered as colonization
or contamination and not accepted as a causative agent
of infection (Ktari et al, 2012; Hu et al,, 2016). In our
study, 48.9% of IDCM specialists indicated that they had
never seen Myroides spp. growth in urine samples. It is
very interesting to note that about half of IDCM
specialists have never seen Myroides spp. growth in urine
culture. In addition, it is an unexpected finding that 60%
of infection specialists working in university hospitals,
where a wide variety of cases may be encountered, and
41.4% of IDCM specialists working in training and
research hospitals have never seen Myroides spp. growth.
Moreover, in our study, only 20% of MM specialists
admitted that they had not seen any Mpyroides spp.
growth. The large difference between IDCM and MM
specialists may be explained by the fact that the
microbiologists and physicians
participating in the study were not from the same
hospital because whether a IDCM specialist may or may

infectious diseases

not observe the agent depends directly on the ability of
the MM specialist working in the same hospital to
identify such agent. Furthermore, the possibility that
some of the MM specialists may have considered
Mpyroides spp. growth in urine culture as contamination
and did not report it as Myroides spp. in the culture result
may also explain this difference. In addition, the fact that
the mean years of experience in specialization and the
distribution of specialists based on academic titles were

similar between those who had and had not seen
Mpyroides spp. growth before suggests that Myroides spp.
experience is not directly related to years of experience
in specialization or whether or not being an academic.
This suggests that it may be endemic in certain regions,
may be seen by physicians of all academic titles in
endemic regions, and may be overlooked in sporadic
regions.

The bacterial genus formerly known as Flavobacterium
due to its fruit odor was renamed Myroides spp. in 1996
and two species, M. odoratus and M. odoratimimus, were
identified (Yaci et al., 2000; Hu et al., 2016; Beharrysingh,
2017). In our study, 28.8% of MM specialists indicated
that they did not know that the name of Flavobacterium
had changed to Myroides spp. and that there are two
species as human pathogens. Furthermore, knowledge of
the Myroides spp. name change was found to be similar
across all academic titles and the mean years of
experience in specialization were similar between those
who knew thereabout and those who did not. In our
study, 32.6% of IDCM specialists and 14.9% of MM
specialists indicated that they still use Flavobacterium,
the old name for Myroides spp.. Given that specialists
unaware of the name change would understandably not
use the new name, these findings primarily suggest that
some specialists are not aware that Myroides spp. has two
human pathogenic species. Considering that the name
change was made before the 2000, these findings may be
indicative of a deficiency in IDCM and MM specialty
training or a failure of specialists to keep abreast of some
current issues. The study also found that the rate of
knowledge about the Myroides spp. name change was
similar across all hospitals or academic titles, indicating
that insufficient knowledge is not related to the hospital
or years of experience.

Members of the genus Myroides spp. are aerobic, non-
motile, yellow pigmented, oxidase-positive,
negative, rod-shaped bacteria. Because of the flexirubin it
produces, it generates a characteristic strawberry-like

gram-

odor with yellow colony morphology in sheep blood
growth medium (Holmes et al.,, 1977; Licker et al., 2018).
Colonies on blood agar appear round, mucoid, yellow
pigmented. Its growth characteristics and typical odor
facilitate visual identification. In our study, 45% of the
medical microbiologists who had previously seen
Mpyroides spp. growth indicated that they could recognize
the Myroides spp. colony visually. The study also found
that the years of experience in specialization were similar
between those who claimed to be able to identify
Myroides spp. colony and those who claimed not. This
finding may indicate that the ability to identify Myroides
spp. colony is not directly related to the experience in the
specialization.

To date, several studies have reported outbreaks of
Myroides-associated urinary tract infections in hospitals,
some of which involved urinary tract stones or cancer,
catheterization or surgery (Yaci et al.,, 2000; Ktari et al,,
2012; Licker et al,, 2018; Kutlu et al., 2020). Ahamed et al.
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(Ahamed et al,, 2018) reported that the patient did not
respond to treatment and died in a case of urinary tract
infection caused by Myroides spp.. In our study, 63.8% of
infectious disease specialists who had previously seen
Mpyroides spp. growth stated that they considered it as a
causative agent of infection in the presence of
accompanying pyuria, while 36.2% thereof indicated that
they always considered it as colonization/contamination
with or without pyuria. Considering that the acceptance
of Myroides spp. growth in urine culture as a causative
agent of infection may depend on the patient's clinical
presentation and the presence of pyuria, it is remarkable
that approximately one third of infectious disease
specialists consider Myroides spp. growth in urine as
definite colonization/contamination regardless of the
patient's clinical presentation or the presence of pyuria.

Myroides species have been reported to have multiple
antibiotic resistance due to two metallo-beta lactamases
intrinsically called MUS-1 and TUS-1, as well as a
resistance island in the bacterial chromosome containing
several resistance genes such as tetX (associated with
tetracycline  resistance), cat  (associated  with
chloramphenicol) and bla-OVA-347 and bla-0XA-209
(associated with beta lactam resistance), but show
variable susceptibility profiles to beta lactams,
quinolones and carbapenems (Lorenzin et al, 2018;
LaVergne et al, 2019). Gunzer et al. showed that the
minimal inhibitory concentration (MIC) values of
levofloxacin, moxifloxacin, erythromycin, azithromycin,
rifampicin, ceftazidime and cefepime were low in
Mpyroides isolates (Gunzer et al,, 2018). Hu et al., on the
other hand, reported that all of the isolates obtained from
urine sensitive to trimethoprim-
sulfamethoxazole (Hu et al, 2016). Besides, it has been

culture were
reported that Myroides isolates are mainly resistant to
aztreonam, ceftazidime, cefepime, piperacillin-
tazobactam and imipenem, while susceptibility rates to
meropenem, ampicillin and ciprofloxacin are variable
(Gunzer et al,, 2018). O’'neal et al. compiled the reported
studies and reported that Myroides isolates were highly
susceptible to minocycline, moxifloxacin and tigecycline
(O’Neal et al, 2022). In some cases, the isolated agent
was reported to be pan-resistant (Faraz et al., 2022; Kurt
et al, 2022). In our study, 46.7% of MM specialists who
had previously seen Myroides spp. growth indicated that
they routinely performed antibiograms in case of
Mpyroides spp. growth in urine culture. Additionally, the
mean years of experience in specialization were similar
between those who stated routinely performing and not
performing antibiograms in case of Myroides spp. growth
in urine. These findings suggest that MM specialists
disagree by about half that Myroides spp. is inherently
resistant to antibiotics. We think that the reason of this
difference is that there is still no standardized antibiotic
susceptibility test (AST) interpretation for Myroides spp..
Antibiotic susceptibility testing for Myroides spp. is
performed according to CLSI (Clinical and Laboratory
Standards Institute) or EUCAST (European Antimicrobial

Susceptibility Testing) and evaluated according to the
recommended zone diameters or MIC result criteria for
Enterobactericae group bacteria. This leads to the fact
that MM specialists do not adopt a common approach to
the identification of Myroides spp. In the study, 32.6% of
IDCM specialists indicated that they requested typing and
sensitivity testing in case of Myroides spp. growth in
culture, and the years of experience in
specialization were found to be statistically similar
between those who requested and not requested typing
and antibiograms. In addition, among IDCM specialists
who considered Myroides spp. as the causative agent of
infection, 61.7% stated that they only changed the
catheter without antibiotics, 21.3% gave antibiotics
according to the antibiogram result, and approximately
13% made a decision that varies based on the antibiotic
treatment. These findings demonstrate that even in cases
where IDCM specialists considered Myroides spp. as the
causative agent of infection, antibiotic selection was
based on the antibiogram result in one out of every five

urine

cases. This represents a very low rate of 10.9% (10/92)
compared to the total number of participants. However,
even this low rate may imply that the decision of half of
MM specialists not to perform antibiograms should be
discussed. In the study, the fact that the years of
experience in specialization were similar between those
who considered and not considered Myroides spp. growth
in urine as colonization/contamination suggests that this
approach is not directly related to the experience in
specialization. Moreover, although the distribution of the
number of IDCM specialists who requested typing and
antibiograms in case of Myroides spp. growth in urine
culture did not show a statistically significant difference
in terms of hospital type, the difference in the rates of
requesting typing and antibiograms between those
working in training and research hospitals and those
working in university hospitals is noteworthy (37.5% vs.
70%). This finding may suggest that the attitude to
request further testing in case of Myroides spp. growth
may vary according to the type of hospital where the
specialist works. In fact, automated identification and
susceptibility systems for the typing of Myroides spp. are
not available in all hospitals. The MALDI-TOF MS system
for species-level identification is only available in some
university hospitals.

There were some limitations in our study. Since the study
was survey-based and it may be difficult and restrictive
to question, if questioned, which of the participants work
in the same hospital and/or how long they have been
working together, such information was not obtained.
Accordingly, the differences in knowledge and attitudes
between MM specialists and IDCM specialists working in
the same hospital in case of Myroides spp. growth in urine
culture could not be evaluated.

To the best of our knowledge, this is the first study
investigating the knowledge and attitudes of IDCM and
MM specialists regarding Myroides spp. growth in urine
culture. According to the findings of our study,
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approximately half of the IDCM specialists have never
seen Myroides spp. growth in urine culture, some of the
specialists may have low level of knowledge about
Mpyroides spp. and the approaches adopted by the
specialists in case of Myroides spp. growth in urine are
not directly related to the hospital where they work and
their years of experience in specialization. Our findings
suggest that medical microbiology and infectious
diseases specialists should keep abreast of their
knowledge on Myroides spp.
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derecelendirme olgegi ile bir anket olusturulmustur. Calisma evreni, Tiirk ila¢ sanayinde faaliyet gosteren firmalarin olusturdugu
dernek ve sendikalara iiye olan 111 firma olarak belirlenmistir. Firmalarin kayith oldugu dernek ve sendikalara anket formlari
firmalarin e-maillerine gonderilerek, anketin tiim firmalarin is gelistirme birimlerine ulastirilmasi ve degerlendirilmesi istenmistir.
Elde edilen verilerin analizinde, IBM SPSS 25.0 paket programi yardimiyla degerlendirilmistir. Calismaya 15 fason tiretim yapan firma,
17 co-marketing anlasmasi yapan firma katilmistir. Firmalardan gelen cevaplar her iki anlasma tiirii i¢in de ayr1 ayri olmak tizere
bagimsiz gruplar t testi ve tek yonli varyans analizi (ANOVA) yapilmistir. Calisma sonuglarina gore; fason iiretim yapan firmalarin,
liretim tesisi maliyetinden tasarruf etme, yeni teknolojileri rahatlikla kullanma, ihtiyacimiz olan uzmanlara daha kolay ulasmanin bir
avantaj oldugu goriisiine yliksek oranda katildiklar1 belirlenmistir. Co-marketing anlagmasi olan firmalarin biiytk bir kisminin fason
iretim de yaptig1 tespit edilmistir. Bu firmalar, yeni teknolojileri rahatlikla kullanmanin, pazardaki potansiyel musterilere daha kolay

ulasmanin, miisteri portfoylerinin ve dagitim hacminin co-marketing anlagmasi ile avantajli hale geldigini belirmistir.

Anahtar kelimeler: ila¢ sanayi, Fason iiretim, Co-marketing, Pazarlama, is birligi
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Abstract: In this study, the advantages and disadvantages of contract manufacturing and co-marketing agreements, which are among
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1. Giris

flag endiistrisi, hayati bir role sahip olup en 6énemli
endiistriyel sektorlerden birini olusturmaktadir. Diinya
ilag pazar1 2022 yilinda 1,5 trilyon dolara ulasmistir
(iEis, 2022). ila¢ sanayinde, formiilasyon gelistirme ve
tiretim maliyeti oldukca yiiksektir. ila¢ firmalar1 daha
ucuz ve verimli bir ilag iiretim siireci i¢in bagka firmalarla
sozlesme yapmay tercih etmektedirler. Dolayisiyla ilag
firmalar fason iiretim ve co-marketing (ortak pazarlama)
gibi dis kaynak kullanimina yonelmektedir.

1.1. Fason Uretim

Fason tretim diger bir deyisle sdzlesmeli iiretim, bir
siire¢lerinin  bir
sozlesmeye dayali bir anlasma yoluyla dis tedarikgciye
yaptirdig1 bir tedarik zinciri diizenlemesi olarak kabul
edilir (Han ve ark, 2012; Singla ve Singh, 2019).
Bilgisayar elektronigi, havacilik, savunma, enerji, ilag,
tibbi ekipman ve otomobil tiretimi gibi sektérlerde fason
lretim yaygin olarak kullanilmaktadir (Han ve ark,
2012). Giniimiizde endiistride karar vericiler, mevcut
kaynaklari rekabet eden faaliyetler arasinda daha verimli

imalat firmasinin dretim kismini

bir sekilde tahsis ederek maliyetleri azaltmay1 ve kar
marjlarint artirmay1 hedeflemektedirler. Son 20 yilda
patent dmiirlerinin kisalmasi ve yogun rekabet nedeniyle
¢cok uluslu sirketler maliyetleri azaltmak ve genel
iretkenligi artirmak ic¢in siire¢lerindeki
Uriinlerinin bir kismim1 dis kaynak olarak kullanmaya
karar vermektedir (Elekidis ve Georgiadis, 2022). Bir dis
kaynak kullanimi olarak fason iiretimin avantajlary;
biiytik ¢ok uluslu sirketlerin ilag kesfi ve pazarlamasi gibi

uretim

temel yetkinliklerine odaklanmalarina izin vermesi,
hammadde satin alma, iiretim ve depolama ile ilgili
bireysel maliyetlerin azalmas1 ve ¢ok uluslu sirketlerin
yeni tesislerin ingasiyla ilgili sermaye giderlerini
artirmadan daha genis iiriin portféyiine odaklanmalarina
olanak tanimasi, faaliyetlerle beraber gelen risk ve
getirinin  paylasilmasi,  sirketin  sahip  olmadigl
becerilerden ve uzmanlhk gerektiren faaliyetlerden
(pazarlama gibi) fason imalat¢i sayesinde yararlanilmasi
seklinde siralanabilir (Reddy ve Gupta, 2013; Elekidis ve
Georgiadis, 2022).

Sozlesmeli tretim hizmetleri, ilag ve biyoteknoloji
endiistrisinde en hizli biyliyen sektdrlerden biridir
(Reddy ve Gupta, 2013). Sozlesmeli iiretim pazarinin
yillik bilesik %9,4 biiylime orani ile 2026'ya kadar 188
milyar dolara ulasmasi ongoriilmektedir (Elekidis ve
Georgiadis, 2022; Markets and Markets, 2022). Bir
sozlesmeli imalatgiya bir irliniin yasam doéngiisiinii
gelistirme asamasi ve/veya ticari imalati sirasinda
herhangi bir zamanda ihtiya¢ duyulabilir. Sirket icinde
mevcut olmayan  6zel yeteneklerinden
yararlanma, urun ve sureg gelistirme konusunda yardim
alma, yeni bir iirline pazar olusturmak icin uzmanlasmis
kisilere duyulan ihtiya¢ bu durumlara 6rnek verilebilir
(Pandya ve Shah, 2013; Peltola, 2020).

Bahsedilen pozitif 6zelliklerin yani sira fason tiretimin
riskleri de bulunmaktadir. Sirketin fason imalatciya
Urettirdigi {Uriin stiindeki kontroliinii kaybetmesi,

uretim

dreticinin standartlarinin kendi standartlariyla uyumlu
olmamasy; Uretilecek iriinle ilgili sirketin kendi
formiillerini veya teknolojilerini ifsa etmesi ve dolayisiyla
fikri milkiyet hakki kaybi endisesi, diisiik maliyetli
iilkelerde dis kaynak kullanimiyla beraber dil engelleri,
kiltiirel farkhiliklar ve uzun teslim siireleri gibi riskler
fason iiretimin riskleri arasinda siralanabilir (Reddy ve
Gupta, 2013).

1.2. Co-Marketing (Ortak Pazarlama)

Ortak pazarlama, iki sirketin aym ilaci iki farkh ticari
marka altinda dogrudan rekabet halinde satmasini
icermektedir (Carter, 2007; Grieco ve lasevoli, 2017). Ilag
sanayisinde de ila¢ pazarimi biyltmek ve jenerik

drlinlerin  pazarda  tutunmasini  saglamak igin
uygulanmaktadir. Co-marketing, bir ila¢ sirketinin
driinlerini  dagitabilmesinin  bir  baska  yoludur.
Ulkemizde, ortak pazarlama, AB mevzuati ile uyum
kapsaminda giincellenen “Beseri Tibbi  Uriinler
Ruhsatlandirma Yonetmeligi” esaslarina gore
yapilmaktadir.

Co-marketing anlagmalar1 belli bir stireyle smirh
anlagmalar olduklar1 icin takipleri zordur. ilaci satan
eczacl ya da regete eden hekim veya ilaci kullanan hasta
ayni ilagla karsilagsmis olsalar da isimleri (markalari)
farkli oldugu i¢in bunlarin aym oldugundan haberdar
olamazlar. Dolayisiyla co-marketing anlagmalar1 pratikte
gorinmezdir. Ciinkii ortaklar birbirleri ile goriiniirde
rakip olmaya devam etmektedirler (Simonet, 2002).
Nihai {irtinlerin pazarda rekabet halinde olmasina karsin
firmalarin Uretimde is birligi yapmasi nedeniyle co-
marketinge bir tiir danisikli doviis diyebiliriz (Giannino,
2016).

Firmalarin ticari anlasmalarindaki amaglar1 sektérdeki
rakiplere karsi rekabet avantajlarinin olusturulmasi ve
maliyet avantajlarindan yararlanabilmektir (Simonet,
2002; McCutchen ve Swamidass, 2004).

Firmalar1 co-marketing anlasmasina iten asil nedenler;
pazara giigli bir giris yapabilmek ve ortaklik yapilan
firmalarin pazarlama agini kullanabilmektir (Simonet,
2002; Bird ve Ya, 2012).

ila¢ piyasasinda iiriinler, belli bir terapétik alana yonelik
olusturulsa da rekabet etmeleri gereken birgok {iriin
vardir. Bir kaynaklariyla, Dbelirledigi
terapotik alanda boy goéstermeden 6nce co-marketing

firma smrh
anlasmasi yaparak piyasa devleriyle tek basina yapacagi
rekabetten  kurtulabilmektedir.  Ilag
halihazirdaki kaynaklarinin  kullanilmast  bu
rekabeti  kolaylastirmaktadir. pazardaki
kaynaklarimi ise pazar biuyikligi (ilact
kullanabilecek hasta sayisi ve ilacin kullanim siklig1) ve
sirket kaynaklar1 (gelistirmeye ayrilan kaynaklar, tibbi
temsilci sayisi, egitim, séz konusu terapotik alandaki
deneyim) olarak ifade edilmistir (Simonet, 2002;
McCutchen ve Swamidass, 2004).

Rekabetin oldugu yerde belli bir kitleye hitap etmek
avantajl Anlasma yapilacak firmanin
piyasada o alanda olusturdugu pazarlama aginin
kullanilmasi zaten belirli alanda egitim almis personelin

firmalarinin
pazar
Firmanin
ilacin

olmaktadir.
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hazir is giicinden yararlanmak olacaktir. Ya da
anlasmanin taraflarindan her ikisinin de kendi ticari
ekiplerinin beraber kullanilmasiyla iyi bir ittifak elde
edilecektir. Hali hazirda pazarda yerlesmis olan ortagin
finansal giicliniin ve giivenilirliginin de pazara erisimde
katkisi olacaktir (Simonet, 2002; Bird ve Ya, 2012)

Co-marketing anlagsmalarinda olumlu yo6nler oldugu gibi
etkileyebilecek
bulunmaktadir. fla¢ firmalar1 iiriin portfdylerindeki
birka¢ trln icin anlasma yaparken, anlagsmaya varilan
firma ile diger bircok alanda rekabeti devam etmektedir.
Bu durum giivensizlige neden olabilmektedir. Bunun yani
sira daha ¢ok kapali inovasyonu benimsemis firmalarda
gorebilecegimiz
firmanin bir anlasma neticesinde ortak bir faaliyetle
ortaya konan triinii benimsemekte zorluk ¢ekebilecegini
gostermektedir (Simonet, 2002; Ozbebek Tung ve Zincir
2019). Co-marketing anlagmalar1 rekabet
acisindan da elestirilere maruz kalabilmektedir. Avrupa
Birligi rekabet hukukuna gore ila¢ sektdriindeki co-

taraflarn olumsuz durumlarda

“burada icat edilmedi” sendromu

konusu

marketing  anlagmalar1  bazi  agilardan  kusurlu
bulunmustur (Hull ve Clancy, 2018). Bu anlagmalarin ilag
fiyatlarini kontrol etme ya da ihalelere fesat karistirma
gibi durumlara sebebiyet verdigi gorilmiistiir (Giannino,
2016).

Bu calismada, Tirk ila¢ anayisinde fason iiretim ve co-
marketing (ortak pazarlama) anlasmasi yapan firmalara
bu siirecin sagladig1 avantaj ve dezavantajlar belirlenmis
firmalarin  tutumlart  hakkinda

ve bu konuda

degerlendirmeler yapilmistir.

2. Materyal ve Yontemler

Calismada, Tirk ilag anayisinde faaliyet gosteren
firmalarin fason iiretim ve co-marketing konusunda
yasadiklar1 avantaj ve dezavantajlar1 konusunda
firmalarin  tutumlarimi  belirlemek  ilizere likert

derecelendirme 6l¢egi kullanilmistir. Calismada likert tipi
derecelendirme 6lgegi ile yanitlanabilir ifadeler literatiir
taramasl ile arastirmacilar tarafindan olusturulmustur.
Daha sonra bu ifadelerin konuyu yansitip yansitmadigi ve
anlasilabilirligi ila¢ sanayisindeki ilgili birim sorumlulari
tarafindan degerlendirilmis ve gerekli diizenlemeler
yapilmistir.

Fason iretim anlasmasini degerlendirmek {izere
hazirlanan anket formu iki béliimden olusmaktadir. i1k
boliim, firmalara ait demografik bilgileri iceren 7
sorudan, ikinci bolim ise firmalarin fason iretim
anlasmasini  degerlendirmek ifadeden

olusmaktadir. Co-marketing anlagmasini degerlendirmek

lizere 20

lizere hazirlanan anket formu da iki bdlimden
olugmaktadir. lk béliim, firmalara ait demografik
bilgileri iceren 9 sorudan, ikinci boliim ise firmalarin co-
marketing anlasmasini degerlendirmek iizere likert tipi
derecelendirme ile  yanitlanacak 27  ifadeden
olusmaktadir.

Tiirkiye de ila¢ firmalarinin bagh oldugu ii¢ sivil toplum
kurulusu bulunmaktadir. Arastirmaci ilag Firmalar

Dernegi (38), ilac Endiistrisi Isverenler Sendikasi (56) ve

Tiirkiye ilac Sanayi Dernegi (32) ne iiye olan toplam 121
ilag firmas1 bulunmaktadir. Ayni topluluga iiye firmalar
cikartildiginda ¢alisma evrenimiz 111 firma olarak
belirlenmistir. Fason iiretim ve co-marketing anlasmasi
yapan firma bilgilerine ulasilamadigindan bu ii¢ sivil
toplum kurulusuna iye firmalarin tamamina anket
formlar1
gelistirme birimlerine ulastirilmasi ve degerlendirilmesi
istenmistir. oldugunda secilecek
orneklem formiili ile en az 27 firmadan cevap gelmesinin
yeterli olacagina karar verilmistir.

gonderilerek, anketin tiim firmalarin is

Tim Evren belli

n= NtZp.q / d2.(N-1) + t2.p.q (1)
e  N: Evrenin Biiyiikligii
e n: Orneklem Biiyiikliigii
e p:Incelenen olayin goriiliis siklig1 (%50)
e q: incelenen olayin goriilmeyis sikhg (1-p)
(%50)
e t: Belirli serbestlik derecesinde ve saptanan
yanilma diizeyinde t tablosunda bulunan teorik
deger. %95 olasilikla (t: 1,96)
e d: Olayin goriilis sikhigina goére yapilmak
istenen * sapma (* %5)
N: 111 i¢in n: 27.

Elde edilen verilerin analizinde, IBM SPSS 25.0 paket
programi yardimiyla ifadelere verilen yanitlarin frekans
() ve ylizde (%) degerleri kullamilmistir. Calismaya
katilanlarin demografik olarak belirlenen bazi 6zellikleri
ile verilen yanitlar, bagimsiz gruplar t testi ve tek yonli
varyans analizi (ANOVA) ile test edilmistir. Verilerin
analizinde anlamlilik diizeyi 0,05 olarak kabul edilmistir.

3. Bulgular

Bu calismaya, Arastirmaci ila¢ Firmalar1 Dernegi, ilag
Endiistrisi Is Verenler Sendikasi ve Tiirkiye ila¢ Sanayi
Dernegi'ne iiye olan toplam 111 ilag firmasindan 15 fason
iretim yapan firma, 17 co-marketing anlagsmasi yapan
firma katilmistir. Fason iiretim yapan firmalarin, Tiirkiye
de ve yurt disinda tiretim tesisi olup olmamasi, firmalarin
sermaye Kkaynaklari, faaliyet siireleri, fason {iretim
anlasma siireleri, fason iiretime es zamanl olarak co-
marketing de yapma durumlari, co-marketing anlasmasi
varsa, fason liretim anlasmasi olan firmalarla m1 olup
olmadig: gibi demografik bilgileri fason iiretim yapmanin
avantaj ve dezavantaji olarak belirlenen ifadelere verilen
yanitlarla kargilagtirilmistir. Arastirmadan elde edilen
verilerin analizi sonucunda ulasilan bulgular APA
formatina uygun olarak bu béliimde tablolar halinde
sunulmaktadir (Deniz, 2020).

3.1. ila¢ Firmalarimin Fason Uretim Anlasmasi Yapma
Avantaj ve Dezavantajlar1

Calismaya katilan firmalarin, Tiirkiye de ve yurt disinda
iretim tesisi olup olmama, sermaye
kaynaklari, co-marketing yapma durumlari, co-marketing
anlagmasi varsa, fason iiretim anlagmasi olan firmalarla
ayni olup olmadig1 bagimsiz gruplar t testi ile analiz

firmalarin
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edilmis, analiz sonuclar1 Tablo 1'de verilmistir. ilac
firmalarinin faaliyet stireleri, fason f{retim anlasma
stireleri analizleri tek yonli varyans analizi (ANOVA) ile
yapilmistir. Tiirkiye veya yurt disinda iiretim tesisi olan
ve olmayan (P>0,05), yerli veya yabanci sermayeli olan
(P>0,05), fason iretim anlasmasinin yaninda co-
marketing anlasmasi yapan veya yapmayan, fason iiretim
anlasmasi yapilan firma ile co-marketing anlasmasi
yapilan firmanin ayni veya farkli olmasi durumu (P>0,05)

seklindeki ifadelere verilen cevaplara gore fason liretim
anlasmas1 avantaj ve dezavantajlar ile ilgili ifadelere
verdikleri yanitlar bagimsiz gruplar t-testi ile test edilmis
ve anlamli farklilik goriilmemistir.

Calismaya katilan ve fason iiretim anlasmasi olan
firmalarin faaliyet siireleri, fason liretim anlasma siireleri
ile belirlenen ifadelere verdikleri cevaplar tek yonli
varyans analizi (ANOVA) ile test edilmis ve analiz
sonuglar1 Tablo 2’de asagida verilmistir.

Tablo 1. Fason liretim anlagmasi olan firmalarin bagimsiz gruplar t-testi analiz sonuglari

. Ortalama Ortalama
Analiz Grubu N X df P
Puan Farki
Tirkiye de Var 10 65,5 8,66 0,5 0,11 13 09
liretim tesisi Yok 5 65 8,89 - - - -
Tiirkiye dis1 Var 3 67 13,74 2,08 0,37 13 0,18
liretim tesisi Yok 15 64,92 7,4 - - - -
s K _ Yerli 14 66,29 10,6 13,1 - 15 -
ermaye Raynagl  yabana 1 52 7,84 - . . .
Yapiyor 12 65,92 9,02 2,92 0,52 13 0,35
Co-marketing
Yapmiyor 3 63 6,08 - - - -
Fason liretim Ayni 13 65,38 8,86 0,38 0,06 13 0,49
anlasmasi
yapilan firma ile
Co-marketing
anlasmasi Farkli 2 65 7,07 - - - -
yapilan firma
Tablo 2. Fason liretim anlasmasi olan firmalarin ANOVA testi analiz sonuglar1
Analiz Grubu P
Firmanin faaliyet siiresi 4,16 0,37
Fason iiretim anlasma stiresi 0,83

Firmalarin faaliyet siireleri (P>0,05) ve fason iiretim
anlasma stiresi (P>0,05), fason liretim yapmanin avantaj
ve dezavantajlar ile ilgili goriisleri arasinda anlaml
farkliik  bulunmamaktadir. lretim yapan
firmalarin, ankette yer alan ifadelere verdikleri yanitlarin
ortalama puanlari incelendiginde; Firmalarin,

-Uretim tesisi maliyetinden tasarruf ediyoruz,

Fason

-Yeni teknolojileri rahatlikla kullaniyoruz,

-Yeni beceriler gerektiren iiretim yontemlerine daha
kolay ulasiyoruz,

-fhtiyacimiz olan uzmanlara daha kolay ulasiyoruz,
-Yeni {iretim silirecindeki kaynaklara daha kolay
ulasiyoruz,

-Yeni pazarlara girmemiz i¢in iretici firmamiz destek

oluyor,

-Satis faaliyetlerine daha fazla zaman ve emek
ayirabiliyoruz,
ifadelerine yiiksek oranda katildiklari belirlenmistir.
-Hammadde tedarikgileri ile dogrudan temas

kurmuyoruz,

-Uretimde kontrol kayb1 yasiyoruz ve

-Piyasa talep dalgalanmalarina hazir olamiyoruz,
ifadelerine diisiik oranda katildiklari belirlenmistir.
3.2. ilac Firmalarinin Co-marketing Anlasmasi Yapma
Avantaj ve Dezavantajlari
Calismaya katilan ve co-marketing anlasmasi olan
firmalarin, Tirkiye de ve yurt disinda liretim tesisi olup
olmama, firmalarin sermaye kaynaklari, fason iiretim de
yaplp yapmadiklary, co-marketing anlasmasi yaptig
firma ile fason liretim yapan firmanin ayni olup olmadigy,
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bagimsiz gruplar t testi ile analiz edilmis, analiz sonuclari
Tablo 3’te verilmistir. Tirkiye de (P>0,05) ve yurt
disinda (P>0,05) iiretim tesisi olan ve olmayan firmalarin
co-marketing anlagmasinin avantaj ve dezavantajlari ile
ilgili arasinda anlamh farkhilik
bulunmamaktadir. Yerli ve yabanci sermayeli firmalarin

goriisleri

co-marketing anlagmasinin avantaj ve dezavantajlari ile
ilgili farklilik
goriilmemektedir (P>0,05).

Co-marketing anlagmasi olan firmalarin biiytik cogunlugu
fason lretim de yapmaktadir (Tablo 4). Fason iiretim
yapan ve  yapmayan

goriisleri arasinda anlaml

firmalarin,  co-marketing

Tablo 3. ANOVA testi analiz sonuglari

anlagmasinin avantaj ve dezavantaj ifadelerine verdikleri
cevaplar arasinda anlamh farklihlk bulunmamaktadir
(P>0,05). Co-marketing anlasmasi yaninda ayni firma ile
fason tretim anlasmasi yapan, farklh firma ile fason
anlasmas1 yapan firmalarin co-marketing
anlagmasinin avantaj ve dezavantaj ifadelerine verdikleri
cevaplar arasinda anlamli farklilik bulunmaktadir (t (15)
=2,14, P<0,05) (Tablo 4). ikiden fazla bagimsiz degiskenli
ifadelerin; firmalarin faaliyet siireleri, co-marketing
anlagma siireleri, co-marketing yapilan iriinlerin hangi
driinler oldugu tek yonlii varyans analizi (ANOVA) ile test
edilmistir. Sonuclar Tablo 4’ te 6zetlenmistir.

uretim

Analiz Grubu F P
Firmanin faaliyet siiresi 1,13 0,34
Co-marketing yapma siiresi 0,79 0,47
Anlasmal iirtinler 0,047 0,83
Co-marketing yapilan tiriinler Ithal Giriinler 0,316 0,582
Kendi tiriinleri 7,314 0,016

Tablo 4. Co-marketing anlagmasi olan firmalarin bagimsiz gruplar t-testi analiz sonuglari

Analiz Grubu N Ortalama Sx Ortalama t df P
Puan Farki
Tiirkiye de Var 14 88,93 10,07 -0,74 -0,1 15 0,2
uretim tesisi Yok 3 89,67 16,77 ) ) ) )
Tirkiye dist Var 5 97,8 13,07 11,13 1,45 15 0,23
uretim tesisi
Yok 12 86,67 9,37 - - - -
S K . Yerli 15 90,6 10,6 13,1 1,69 15 0,07
ermaye Raynasl  yabana 2 77,5 2,12 - - - -
Yapiyor 14 90,71 11,28 9,38 1,4 15 0,03
Fason tretim Yapmiyor 3 81,33 2,52 - - - -
Co-marketing Ayni 11 92,81 11,62 10,65 2,14 15 0,005
yaptigl firma ile
fason lretim
yapan firma
Farkli 6 82,17 4,26 - - - -
Kendi 13 89,38 11,82 1,38 0,22 15 0,28
driinleri 4 88 8,16 - - - R
ithal 5 91,4 9,42 3,32 0,56 15 0,75
iriinl
Co-marketing urunier 12 88,08 11,63 - - - .
yapilan tirtinler
10 94,1 10,92 12,25 2,7 15 0,003
Anlasmali
driinler
7 81,85 5,64 - - - -

Firmalarin faaliyet siiresi (P>0,05) ve co-marketing
anlasma siiresi (P>0,05) ile co-marketing anlasmasinin
avantaj ve dezavantajlar1 ile ilgili gorisleri arasinda
farklilk  bulunmamaktadir.  Co-marketing
anlasmasi yapan firmalar en yiiksek oranda anlagmali

anlamh

drtnler icin (X=94,10) bu anlasmay1 yapmaktadir. Sonra
sirasiyla ithal triinler icin (X=91,40) ve kendi triinleri
icin (X=89,38) co-marketing anlasmasi yapmaktadir. Co-
marketing anlasmasini anlagmali iriinler i¢in yapan
firmalarin (X=94,10) co-marketing anlasmasinin avantaj
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ve dezavantajlar1 ile ilgili gortsleri arasinda anlamlh
farkhilik tespit edilmistir (F(3,15) =7,31;P<0,05).

Calisma sonucunda co-marketing anlasmasi yapan
firmalarin ankette belirlenen ifadelere verdikleri
cevaplarin ortalama puanlarina goére firmalarin;

-Yeni teknolojileri rahatlikla kullaniyoruz,

-Pazardaki potansiyel miisterilere daha kolay
ulasiyoruz,

-Miisteri portfoylimiiz ve dagitim hacmimiz artiyor,
-Rekabet giliciimiizii arttiriyor,
-Yeni beceriler gerektiren satis yontemlerine daha
kolay ulasiyoruz,
-fhtiyacimiz olan pazarlama uzmanlarina daha kolay
ulasiyoruz,
-Ayni ismi ya da imaji1 kullanarak pazarlama yapmak
pazar payini arttirir,

ifadelerine yiiksek oranda;
-Yasal ytkiimliiliiklerimiz azahyor,
-Ticari anlagmalarin uzun siireli olmasi dezavantajhdir,
-Ihtiyaglar1 zamaninda karsilamakta zorlaniyoruz,
-Kongre, seminer giderlerimiz azaliyor,

ifadelerine diisiik oranda katildiklar1 belirlenmistir.

4. Tartisma

Bu calismada, pek ¢ok sanayi alaninda uygulanan fason
iretim ve co-marketing anlasmalarinin ila¢ sanayinde
faaliyet gosteren firmalar i¢in yasanan avantaj ve
dezavantajlar1 hakkinda tutumlarn belirlenmistir. Uretim
siireglerindeki gelismelerin yani sira, firmalar arasinda
yapillan anlagmalarla {riinlerin {retim siireci ve
pazarlama silirecindeki maliyetleri diismektedir. Bu
anlasmalarin avantajlarinin yani sira olumsuz yanlarinin
da olabilecegini ifade etmek gerekmektedir.

Geleneksel olarak, biyofarmasotik

endiistrileri, yenilik¢i miithendislik ¢6ziimlerinin ve yeni

farmasotik  ve

kimya miihendisligi ilkelerinin Oncilisii olamamistir.
Bununla birlikte, son yillarda, daha yapilandirilmis
farmasotik gelistirme ve iiretim yaklasimlari uygulayarak
ilaglarin Uretim maliyetlerini diisiiriirken ayni zamanda
ilaglarin giivenligini ve kalitesini artirmaya yonelik artan
bir ilgi bulunmaktadir (Rantanen ve Khinast, 2015).

Fason iiretim sayesinde anlagsmanin yapildig1 sirkete ait
teknolojiye ulasmak kolaylasir ve teknolojinin kullanimi
ilaclarin gilivenligini ve kalitesini arttirmaktadir. Rahim
ve Voon tarafindan yapilan calismada ila¢ firmalar igin,
fason anlagsmas1 yapmada, tesisi
maliyetinden tasarruf etme, yeni teknolojileri rahatlikla
kullanma, yeni beceriler gerektiren tiretim yontemlerine,
siirecindeki

uretim uretim

ihtiyagc olan uzmanlara, yeni iretim
kaynaklara daha kolay ulasilmasi, istenilen kapasitede
iretim yaptirabilme, yeni pazarlara girmek igin tretici
firmanin destek olmasi, satis faaliyetlerine daha fazla
zaman ve emek ayirabilme yiiksek oranda avantaj gibi
gorinmektedir (Rahim, Voon ve Mahdi, 2016).
Arastirmaya katilan firmalar tarafindan cevaplanan
anketler dogrultusunda bu calismay1 destekler sekilde
sonuglara ulagilmistir.

Uretimde kontrol kaybi yasanmasi, hammadde

temas kurulamamasi,
ihtiyaclarin zamaninda karsilanamamasi, piyasa talep
dalgalanmalarina hazir olunamama baslica dezavantajlar
arasinda gelmektedir (Rahim, Voon ve Mahdi, 2016).

Yaptigimiz aragtirma ifadelerinden olan “Ihtiyacimiz olan

uzmanlara daha

tedarikgileri ile dogrudan

kolay ulasiyoruz”, “Yeni {retim
stirecindeki kaynaklara daha kolay ulasiyoruz”, “Satis
faaliyetlerine daha fazla zaman ve emek ayirabiliyoruz”
ifadelerine yiiksek oranda katihlnmasi Reddy ve
Gupta’nin (Reddy ve Gupta, 2013) bu konuda hazirladig:
makalesi sonuglarimizi desteklemektedir.

Arastirmaya katilan ila¢ firmalar1 co-marketing
anlagsmalariyla beraber yeni pazarlara girmeyi ve daha
kolay satis imkani bulmayi bir avantaj olarak gérmiistiir.
Son yirmi yilda, giderek artan sayida biiyiik ilag sirketleri,
maliyetlerini diisirmek ve maruz Kkaldiklar1 riskleri
azaltmak i¢in operasyonlarinin bir kismini dig kaynaklara
yaptirmaya vermektedir. Sozlesmeli
kuruluslari, tesislerini sézlesmeli olarak ¢ok uluslu ilag

sirketlerine iriin tretmek i¢in kullanirlar (Elekidis ve

karar lretim

Georgiadis, 2022). Bu sayede gelismekte olan iilkelerde
kaynak sikintis1 ¢eken fason ireticileri uluslararasi
pazarlara hizli erisimi saglamaktadir (He ve Wei, 2013).
Fason tretim ayrica, sirketlerin temel yetkinliklerine
odaklanmalarina izin verirken, dis ortaklarin bilgi ve
kaynaklarina ulasmak icin yeni firsatlar sunmaktadir
(Gong, Wang, Jiao ve Gebraeel, 2023). Yani ireticilerin
irlin tasarimi ve pazarlama hizmetlerine odaklamasina
imkan saglamaktadir. Bu sekilde isglicii maliyetleri
azalirken firmanin kendi ¢alisanlarinin iiretkenligini
artirmasina olanak tanimaktadir. Sozlesmeli iiretimi
faydalar1
hafifletilmesi,

kullanmanin ek arasinda

eksikliklerinin

kapasite
tretim kapasitesinin
iyilestirilmesi ve pazara ¢ikis siiresinin kisaltilmasi da
yer almaktadir (Han ve ark., 2012).

Endistrideki farkli markalarla is birligi yapmak,
firmalarin marka imajin1 giiclendirmesine, marka
farkindahigim artirmasina ve ticari basar1 sansini

artirmasina imkan tanimaktadir (Ahn, Kim ve Forney,
2009).

Arastirmaya katilan ve co-marketing anlasmasi olan ilag
firmalari, pazardaki potansiyel miisterilere daha kolay
ulasma, miisteri portfdyii ve dagitim hacminin artmasi,
yeni beceriler gerektiren satis yontemlerine ve ihtiyag
olan pazarlama uzmanlarina daha kolay ulasilabilme ve
satis faaliyetlerine daha fazla
ayirabilmeyi avantaj olarak gormektedir. Bird ve Ya
(2012)'nin yaptig1 calismada da ortak pazarlamanin iiriin
portféylerindeki bosluklar1 doldurmak igin firsatlar

zaman ve emek

sundugu belirtilmistir. Bir¢ok uluslararasi ila¢ sirketi de
biiylik satis ekipleri istihdam etmek yerine ortaklik
stratejilerine ve yerel ilag sirketleriyle anlagmalara
yoneldigini belirtmistir.

firmalarin

Calismaya  katilan

dalgalanmalarina hazirhkl

piyasadaki
olamama ve

talep
ihtiyaclar
zamaninda Kkarsilamakta zorlanma gibi sinirlamalari
dezavantaj olarak belirttikleri tespit edilmistir. Moda ve
teknoloji endiistrileri gibi iki farkli heterojen endiistri
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arasinda yapilan bir
anlagsmasinin dogas1 geregi
sinirlamalar1 da oldugu sonucuna varilmistir (Ahn ve
ark., 2009).

Avrupa'daki ortak ticarilestirme anlagmalarinin ¢ogu,

calismada da co-marketing

avantajlarinin  yaninda

taraflar arasinda onceki anlagmalar yoluyla kurulan
mevcut bir is iliskisine dayanmaktadir. Buna Kkarsilik,
Cin'de ise ortak ticarilestirme anlasmalarina giren
uluslararasi sirketler cogunlukla yerel tarafa ¢ok daha az
maruz kalmaktadir. Bunun sonucunda buradaki ortagin
anlasma kapsamindaki sorumluluklarini yerine getirme
ve fikri miilkiyet sizintisin1 6nleme becerisine giivenmek
daha zor olmaktadir (Bird ve Ya, 2012). Bu sebeple co-
marketing anlasmas1 yapilacak ortaga duyulan giiven,
onceki is iliskilerine de dayanmaktadir. Uluslararasi
pazardaki bir sirket, tanimadig ya da bir is iligkisiyle bag
kurmadig1 yeni bir pazara girmekte risk gorebilir.
Uluslararas1 sirketler bu dengelemek i¢in
genellikle biiylik 6n 6demeler talep ederler. Denklemin
diger tarafindaki ortak ise yiiksek bir kar marji

riskleri

isteyebilmektedir. Uzun vadeli is birligini kolaylastirmak
icin, 6deme yapist bu catisan ¢ikarlarin dengesini
yansitmalidir (Bird ve Ya, 2012). Dolayisiyla co-
marketing anlasmalarindaki maddeler ve taahhiitler
uluslararasi sirketlerin yeni pazarlara girisinde bir gliven
bagi olustururken yerel firmalarin da marka imajini
gelistirmesini saglayacaktir. Ortagin pazarlama ¢abasinin
ilk donemden sonra azalmasini dnlemek icin de cesitli
onlemler alinabilir. Bazi islerin yerine getirilmesine
yonelik baz1 yiikiimliiliiklere bagli 6denekler, taahhiitler,
performansin izlenmesi i¢in kapsaml 6lgiitlere ve takibe
ihtiya¢c duyulabilir (Bird ve Ya, 2012). Ayrica Ortak
pazarlamada rekabet c¢akismasi riski, fiyatlandirma
kosullarini ortagin lriiniiniin etkin bir sekilde farkli bir
pazar segmentine (markali olarak)
saglayacak sekilde
yapilandirilmasiyla sinirlandirilabilir (Bird ve Ya, 2012).
fla¢c endiistrisinin 6énemli bir 6zelligi de farmasétik
mevzuatin ¢ok siki denetlenmesidir. Bir ilacin giivenlik ve

jenerik
konumlandirilmasin

etkinlik tescilinin FDA veya EMA gibi merkezi bir otorite
tarafindan yapilmasi gerektiginden, bu durum talep
esnekligini azaltici bir etki yaratmaktadir (Carter, 2007).
Calismaya katilan ila¢ firmalar1 da yasal yiikiimliliiklerin
artmasini co-marketing anlagsmalarinda bir dezavantaj
olarak belirtmislerdir. Ancak bu durum {rinleri
farklilastirma stratejileri ve promosyon ¢alismalarina
yonelmeye neden olmaktadir. Dolayisiyla pazarlamaya
verilen 6nem artmakta ve sirketleri ortak pazarlamaya
tesvik eden bir durum ortaya ¢ikmaktadir.

5. Sonug

Fason {retim ve co-marketing anlasmalar1 ilag
bircok avantajlar saglamaktadir. ilag
pazarinda yer almak isteyen sirketler bu anlasmalar
sayesinde kisa surede ve kolayca sektérde yerlerini
alabilmektedir. Bunun yaninda firmalar yeni teknolojileri
kolaylikla kullanip yeni pazarlara girebilmektedir. Yeni

teknoloji ve yatirim gerektiren formiilasyonlari iirettirip,

sektoriinde

ruhsat portfoylerini genisletebilmekte, pazar paylarini
arttirabilmektedirler. Tasarruf ettikleri emek, zaman ve
sermaye ile satis ve pazarlama alaninda daha etkin
stratejiler basina
iretemeyecekleri veya pazarlayamayacaklari ilaglari, bu

uretebilmektedirler. Tek

anlasmalarla insanlarin yararina sunabilmektedirler.
Calismamizdan
firmalarinin yerli ya da yabanci sermayeli olmalari fason
iretim ve co-marketing anlasmasi yapmalar: konusunda
anlaml farklhilik olusturmamistir. Ayni sekilde firmalarin
faaliyet (uzun faaliyet
gosteren/pazarda yerini yeni alan) yapilan anlasmalarin
cinsinde anlamh farklilik yaratan bir durum degildir.
Dolayisiyla firmalar ila¢ pazarina girdikleri andan
itibaren kendilerine pazarda yer edinmeye baslamakta ve
iretime yonelik faaliyetlerini ¢esitli anlagsmalar yoluyla
gerceklestirmektedir.

Firmalarin bir anlasmaya varmasi i¢cin gliven ortami
gereklidir. Anlagmalarin devamliligi ise siireg icerisindeki
beklentilerin  karsilanmasi1 ile ilgilidir. = Yasanan

elde ettigimiz sonuglara gore ilag

stireleri de siiredir

olumsuzluklar, tahmin edilenden daha fazla olmamalidir.
Beklenen ve yasanan avantajlar ve dezavantajlar
dogrultusunda kendi iretim stratejilerini
belirlemektedir. Firmalar1 anlasma yapmaya iten
sebepler ise buradan elde edecekleri avantajlardir.

firmalar

Firmalar arasi giinden giine artan sozlesmelerde bunu
kanitlamaktadir.

Yapilan fason iiretim ve co-marketing anlagmalar ile
maliyet azalmakta, tretkenlik artmakta, daha ¢abuk ve
daha hizli bir sekilde pazara ulasilmaktadir. Bu sayede
daha genis Uriin yelpazesine maliyetleri arttirmadan
ulasmak miimkiin olmaktadir. Ayrica firmalarin AR-GE
konusunda diisen verimliligi kisa vadede co-marketing
anlagmalariyla dengede tutulabilmektedir. Ancak ilag
piyasast yenilik ve arastirma ile desteklenmedikge
pazarlamaya yonelik bu ¢oziimlerin {lkedeki ilag
sanayisinin gelismesini yavagslatabilecegi goéz Oniinde
bulundurulmalidir.

Calismada bulgulart giiclendirmek icin ¢esitli {riin
kategorileri, markalar1 ve degiskenleri kontrol eden daha
fazla arastirma yapilmasi gerekmektedir. Ayrica 6zellikle
pazarlama konusundaki anlagsmalarin rekabet agisindan
gerekmektedir. Gelecekteki
ilerleyebilmesi icin daha iyi

da incelenmesi
arastirmalarin rahat
planlanmasi  gerekmektedir. ilag
endistrisindeki pazarlama ve liretim faaliyetlerine baska

acilardan bakabilecek ¢alismalar tiretilmelidir.

tasarlanmasi ve
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Katki Orani1 Beyam
Yazar(lar)in Kkatki yiizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistir.

AC. N.E. AD. GO
K 20 20 20 40
T 20 20 20 40
Y 30 20 10 40
VTI 35 15 15 35
VAY 25 25 10 40
KT 25 25 10 40
YZ 25 25 10 40
KI 25 25 10 40
GR 30 30 10 30

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, KI= kritik inceleme, GR= gonderim ve
revizyon.

Catisma Beyani
Yazarlar bu c¢alismada higbir ¢ikar iliskisi olmadigini
beyan etmektedirler.

Etik Onay/Hasta Onami

Calismaya baslamadan énce Ankara Universitesi Tibbi
Arastirmalar Etik Kurulundan ‘Etik Kurul Onayr
alinmistir (onay tarihi: 13 Mart 2023, onay numarasi:
05/32). Cahsmada tiim  prosediirler  Helsinki
Deklarasyonuna uygun sekilde ytratiilmiistiir.
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1. Introduction

Care, which constitutes the essence of the nursing
profession, is the only service that has remained
unchanged since the existence of the profession
(Tasocak, 2016). Nursing care is a type of helpful and
advocacy relationship established by the nurses to
determine the care needs of the individuals with existing
or possible physical, psychological and social health
problems, to make decisions, to implement them, to
evaluate and to meet their own needs and it is ethical and
legal responsibility of nurses (Gé¢men Baykara, 2014).
The concept of care, which is not peculiar to the nursing
profession but indispensable to nursing, is affected by
many factors such as social, political, economic,
institutional, and professional factors as well as personal
traits of nurses. Additionally, one of the important factors
affecting care is the gender perspective of the culture in
which one lives (Giil, 2019).

Sex is a biological trait and is usually classified as male
and female. Gender refers to the socially accepted roles
and relationships of women and men. Biological sex
interacting with gender should be addressed as a social
construct (WHO, 2022). This social structure constitutes
gender roles together with cultural values. Gender roles
are a social, cultural and learned concept. Gender
stereotypes learned in the light of these roles are also

reflected on fairy tales read during childhood.

Researchers who have examined world-famous fairy
tales and animated films adapted from the past to the
present, have emphasized that there have been gender
stereotypes in animated films for 70 years, the
patriarchal system is highlighted and female characters
still bow to male characters, and these fairy tales can
cause readers and viewers, especially children, to have a
strict male and female image toward gender roles
(Sumarsono et al,, 2023). In this respect, gender roles and
expectations influence almost every aspect of life as from
infancy (Saewyc, 2017). Men and women take part in
social areas with their internalized gender roles and
professions also gain gender-based identities in
accordance with the responsibilities attributed to
individuals by gender roles in society.

With the effect of gender understanding, the roles and
responsibilities attributed to women in the society are
attributed to nurses. The place of women in the society
has also influenced the place of nursing for centuries
(Gul, 2019). The nursing profession has been a
profession attributed to the female gender worldwide
(Cho and Jang, 2021). In a study that conducted a
literature review on the history of nursing (Brown et al.,
2000), it was reported that the founder of nursing,
Florence Nightingale, also supported the idea of being a
“good woman” in order to be a “good nurse”. The physical
and psychological closeness shown to patients in nursing
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is associated with caring for children, patients, and old
persons at home, traditionally regarded as women's
natural activities (Clow et al.,, 2014).

In Turkish society, which has a patriarchal structure;
social roles such as maintaining the order of the house,
cooking and taking care of children are considered as the
responsibility of women in the context of gender even
though they take part in working life, social roles such as
maintaining the order of the house, cooking and taking
care of children are seen as the responsibility of women
in the context of gender (Celebi and Kargin, 2019). The
2022 Global Gender Gap Report, presented by the World
Economic Forum to assess the progression of gender
equality and compare the gender gaps of countries, states
thet gender equality has progressed slowly due to the
effect of the ongoing pandemic, the increase in living
costs, and the crises such as climate problems. According
to this report, Iceland ranks the first among 146
countries evaluated in terms of gender equality, while
Tirkiye ranks 124th (Global Gender Gap Report, 2022).
However, although Iceland is at the top at international
level for gender equality, nursing is a female-dominated
profession in the country and men starting to work in
female-dominated professions are subject to prejudice
(Olafsdottir, 2018). In the report of the World Health
Organization on gender equality in the health workforce,
it is seen that the nursing profession is mostly practiced
by the female gender in the world (Boniol et al,, 2019).
Nurses' conscious perspective on gender equality has a
significant impact on the care process (Pai et al., 2021).
Studies conducted with nursing students have clearly
demonstrated how culture is reflected on gender and
thus affects care. The power in the patriarchal structure
integrates caregiving, which is the essence of the nursing
profession, with the woman and does not consider the
male gender appropriate for nursing profession in this
context (Kellett et al,, 2014). The results of the studies
conducted with nursing students in different countries
support this information. In a qualitative study
conducted in Tirkiye, male supported
traditional patriarchal gender roles at a higher rate
compared to their female counterparts and considered
that the working areas in the profession should be
separated by gender and men should work in the areas of

students

management (Gong, 2016). In another study conducted in
South Africa, it was reported that male nursing students
had difficulties in providing care in line with their gender
roles and they experienced
embarrassment during caregiving (Shakwane, 2022). In a
review study (Merry et al, 2021), it was reported that
male students from Arabia, where the patriarchal
perspective is the dominant, had difficulty in receiving
education in mixed classes, getting information about

discomfort and

women's health, and exhibiting caring behaviors such as
hygiene and bathing for female patients, especially in the
clinical setting. In another similar study conducted in
Australia, the gender of male nurses was seen as a
disadvantage female-dominated

when  choosing

professions, and it was concluded that the female gender
was more appropriate, especially in areas including care
(Simpson, 2011). In this context, it is crucial that the
gender roles and attitudes of nursing students are
egalitarian in order for the care to reach the whole
society effectively.

Nurses, who are in direct contact with the society, need
to be aware of gender roles and develop an egalitarian
perspective  (Cakiroglu and Seren, 2022). The
perspectives of the students during their education are
reflected on their professional careers and help them to
become active members of the profession. When a
student reaches an egalitarian gender perception during
the education, this will contribute to the training of
egalitarian caregivers. For this reason, evaluating the
correlation between students' caring behaviors and
gender perceptions will enable to determine the
necessary strategies for the egalitarian attitude of future
members of the profession. Caring behaviors of students
in relation to the roles that society attributes to women
and men and how the students evaluate the care are
important for the place of the nursing profession in the
future. In this sense, it is thought that this study will raise
awareness for the members of the profession who will
have an egalitarian attitude in the future.

When the literature is examined, it is seen that there are
studies examining nursing students' attitudes toward
gender roles (Zeyneloglu and Terzioglu, 2011; Kim and
Nam, 2013; Cetisli et al., 2017; Basar and Demirci, 2018;
Erbil, 2019; Tekkas et al., 2020; Oztiirk et al,, 2021; Unal
Toprak and Turan, 2021; Cho and Jang, 2021; Prosen,
2022) and studies on the perception of nursing students'
caring behaviors (Joonbakhsh and Pashaee, 2014;
Zamanzadeh et al,, 2014; Birimoglu and Ayaz, 2015; Loke
et al, 2015; Petrou et al, 2017; Eskimez and Acaroglu,
2019; Goziitok Konuk and Tanyer, 2019; Pajnkihar et al,,
2020; Ferri et al, 2020; Ozkan et al., 2021). However,
there is a limited number of studies that examine the
correlation between these two important factors that
exist on the basis of the nursing profession. (Ushiro and
Nakayama, 2010; Hung et al, 2019; Liu et al, 2019;
Goksin and Erzincanli, 2020; Duman, Aydin, 2021;
Shmilovitz et al, 2021). The researchers found this
subject worthy of research since there has been no study
examining the correlation between nursing students'
perceptions of caring behaviors and their attitudes
toward gender roles during the planning and data
collection process of the present study. In order for
nursing care to be successfully achieved, it is necessary to
understand the caring behaviors very well during the
nursing education and to internalize and implement
them with egalitarian gender roles. For this purpose, the
study was conducted to examine the correlation between
nursing students' perceptions of caring behaviors and
their attitudes toward gender roles.
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2. Materials and Methods

2.1. Study Design

The study was conducted based on cross-sectional,
descriptive and relational design in order to determine
the correlation between nursing students' perceptions of
caring behaviors and their attitudes toward gender roles.
2.2, Setting and Participants

The population of the study consisted of first- and fourth-
year nursing undergraduate students (N=1590) studying
during the spring semester of the 2016-2017 academic
year at four state universities in the capital city of
Tiirkiye. The sample of the study, on the other hand,
consisted of 310 nursing students according to the
sampling method formula whose population is known.
The representative power of the research was increased
by applying a questionnaire to more students than the
calculated sample number. The students, who agreed to
participate in the study, were at the school during data
collection, and filled out the questionnaire completely
(n=541), were included in the study. At the time of the
research, the subject of gender is mentioned in the
relevant parts of the courses.

2.3. Data Collection Tools

Three forms were used as data collection tools:
“Descriptive Characteristics Form”,
Attitude Scale (GRAS)” and
Questionnaire (CARE-Q)”.

2.4. Descriptive Characteristics Form

This is a form prepared in accordance with the literature
(Zeyneloglu and Terzioglu, 2011; Zamanzadeh et al,
2014; Birimoglu and Ayaz, 2015) and includes a total of
ten questions about students' descriptive characteristics,
number of siblings, family structure, educational level of
their family and working status of their family.

2.5. The Gender Roles Attitude Scale (GRAS)

GRAS was developed by Zeyneloglu and Terzioglu (2011)
in Tiurkiye to determine individuals' attitudes toward
gender roles. The scale has 38 items and five subscales
(egalitarian gender role, female gender role, marriage
gender role, traditional gender role, and male gender
role). In this 5-point Likert scale, students' egalitarian
attitudes toward gender roles (1, 4, 8, 12, 13, 18, 19, 20,
21, 22, 26, 27) are rated as follows; 5 points for ‘strongly
agree’, 4 points if ‘agree’, 3 points for ‘undecided’, 2
points for ‘disagree’, and 1 point for ‘strongly disagree’.
Items on traditional attitude regarding gender roles (2, 3,
5,6,7,9, 10, 11, 14, 15, 16, 17, 23, 24, 25, 28- 38) are
reversely rated. According to this scoring result, the
highest and lowest scores were calculated as ‘190’ and

“Gender Roles

“Caring Assessment

‘38’. The highest value obtained from the scale indicates
that the respondent has an 'egalitarian attitude’;
whereas, the lowest value indicates that he/she has a
'traditional attitude'. The Cronbach's alpha coefficient of
the scale is 0.92 (Zeyneloglu and Terzioglu, 2011). In this
study, the Cronbach's alpha coefficient of the scale was
found to be 0.93.

2.6. Caring Assessment Questionnaire (Care-Q)

Care-Q was developed by Larson (Larson, 1981) and is

the first quantitative caring assessment tool in the
nursing literature. The scale has 50 items and six
subscales (Accessible, Explains and Facilitates, Comforts,
Anticipates, Trusting Relationship, and Monitors and
Follows Through). Each item is rated as “Never (1),
Almost Never (2), Rarely (3), Sometimes (4), Usually (5),
Almost Always (6), and Always (7)”. Scoring of the scale
is calculated by considering the numerical values
(between 1 point and 7 points) showing the response
given to each caring behavior. The lowest and highest
total score of the scale are 50 and 350, respectively. By
dividing the total score by the number of items (50
items), a total scale score between 1-7 is obtained. Higher
scores signify that the frequency and perceptions of
caring behaviors increase positively. The Cronbach's
alpha coefficient of the scale was found to be 0.97
(Larson, 1981). The validity and reliability study of the
scale in Tiirkiye was conducted by Eskimez and Acaroglu
(Eskimez and Acaroglu, 2019), and the Cronbach's alpha
coefficient was 0.97 in their study. In this study, the
Cronbach's alpha coefficient of the scale was found to be
0.98.

2.7.Data Collection

The study was conducted between 15 May and 10 June
2017. In order to implement the study, it was decided to
conduct the application on the appropriate days and at
the specified time intervals determined for each
university after meeting with the managers of the
nursing department of each university and learning the
schedules of the students. After the researcher informed
the students about the purpose of the research, their
written consent was obtained, and they completed the
questionnaire forms at lunch break in a way that would
not interfere with the teaching of the courses, and then
handed over the forms to the researcher. It took
approximately 15 minutes to complete the questionnaire.
2.8. Data Analysis

Statistical analyses were performed using the IBM
Statistical Package for Social Sciences (SPSS) 20.0 (SPSS
Inc, Chicago, USA) software for Windows and the
significance level was considered as 0.05. The students’
socio-demographic variables, attitudes toward gender
roles, and caring behaviors were evaluated using
percentage distribution and mean. Pearson’s Correlation
Analysis was used to examine the correlations between
the subscales in the scales and the correlation between
the scores of the two scales. Tukey Test was used to find
out which group caused the difference between the
groups.

3. Results

Of the 541 participants, 468 (86.5%) were female. The
mean age of the students was 20.68+1.79 (min=18,
max=30) and 316 were the first-year students and 225
were the fourth-year students. Most of the students
(86.1%) had a nuclear family structure and three siblings
(36.2%). Mothers of half of the students were primary
school graduates (52.5%), and nearly half of their fathers
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were high school and university graduates. While the
mothers of most of the students (81.7%) were
unemployed, the fathers of almost all of the students
(98%) were employed. Most of the parents had arranged
marriages (71.5%). According to the sex variable, there
was a statistically significant difference between the
GRAS and CARE-Q total mean scores of male and female
students (P<0.05). Although there was no statistically
significant difference between the students studying in
different classes in terms of attitudes toward gender
roles and caring behaviors (P>0.05), the first-year
students' GRAS and CARE-Q mean scores were higher
than the GRAS and CARE-Q mean scores of the fourth-

year students. There was a statistically significant
difference between family structure, number of siblings,
mother's educational level, mother's employment status,
and parents' marriage style, and students' attitudes
toward gender roles (P<0.05). In the paired comparisons,
the difference between the groups stemmed from the
students who had a nuclear family, 4 or more siblings,
and parents preferring arranged marriage (P<0.05)
(Table 1). There was no statistical difference between
family structure, number of siblings, educational level of
mother and father, employment status of mother and
father, marriage style of parents and caring assessment
behavior (Table 1).

Table 1. CARE-Q and GRAS total mean scores of the students according to their socio-demographic characteristics

Characteristics n % CARE-Q GRAS

X £SD Statistical analysis X £SD Statistical analysis
Mean Age X +SD =20.68+1.79 Min =18 Max =30
Sex
Female 468 86.5 5.04+1.36 t=1.981 149.84+13.79 t=11.586
Male 73 13.5 4.70+1.20 P=0.048 129.64+14.23 P=0.000
University year
1styear 316 584 5.07£1.25 t=1.606 147.39+£14.49 t=0.474
4th year 225 416 4.88+1.46 P=0.109 146.73+16.77 P=0.636
Family structure
1/Nuclear family 466  86.1 4.99+1.33 F=0.292 147.12+£15.43 F=7.603
2/Extended family 63 11.6 4.96+1.38 P=0.747 144.06+15.10 P=0.001
3/ Broken family 12 2.2 5.28+1.55 162.83+8.20 PostHoc:1-2,3
Number of siblings
1/1 sibling 20 3.7 5.11+1.62 F=1.654 154.60+£11.27 F=5.427
2/2 siblings 174  32.2 490+1.39 P=0.176 149.43+15.24 P=0.001
3/3 siblings 196 36.2 5.15+1.22 146.92+15.78 PostHoc: 4-1,2,3
4/4 siblings and 151 279 4.87+1.39 143.72+15.10
more
Educational level of mother
1/ Illiterate / 69 12.8 5.02+1.29 F=1.115 141.48+15.52 F=4.712
Literate P=0.348 P=0.001
2/Primary school 284 525 5.12+1.50 146.35+ 15.78 PostHoc:1-3,4
3/Secondary school 74 13.7 5.49+1.26 150.69+ 13.86
4 /High school 81 15.0 5.22+1.59 150.58+ 13.97
5/University 33 6.1 5.20+1.65 14897+ 16.15
Educational level of father
Illiterate / Literate 20 3.7 4.38+1.96 F=0.682 143.65+16.14 F=1.543
Primary school 164 303 496%1.41 P=0.604 145.47+ 15.25 P=0.188
Secondary school 105 19.4 5.28+1.35 149.61+ 14.58
High school 138 255 5.08£1.63 148.02+ 15.80
University 114 211 5.16+1.55 146.70+ 15.90
Employment status of mother
Unemployed 442 817 4.96+1.30 t=-1.223 146.14+ 15.34 t=-2.941
Employed 92 17.0 5.15%1.51 P=0.222 151.30+ 15.32 P=0.003
Employment status of father
Unemployed 10 2.0 5.67+1.02 t=1.596 156.0+10.39 t=-1.793
Employed 512 98.0 4.98+1.36 P=0.111 147.13+£15.56 P=0.074
Marriage style of the parents
1/ Arranged 387 715 5.07£1.23 F=2.217 145.77+ 15.55 F=5.443
2/ Companionate 141 2641 4.80+1.59 P=0.110 150.28+ 14.88 P=0.005
3/0Other* 13 2.4 4.77+1.36 153.00+ 13.92 PostHoc:1-3

* Consanguineous marriage, those who did not know how their parents got married.

BS] Health Sci / Nigar UNLUSOY DINCER and Emine Pinar KET] 603



Black Sea Journal of Health Science

Table 2 shows the GRAS and CARE-Q total and subscale
mean scores of the participants. It was found that the
GRAS mean score of the students was 147.12+15.47. The
mean scores of the students for the GRAS subscales were
“egalitarian gender role” (39.45+6.08), “marriage gender
role”  (36.29+4.74), “traditional = gender  role”
(30.82+5.87), “female gender role” (29.48+5.80), and
“male gender role” (11.08+4.27) in descending order.
The CARE-Q mean score of the students was 4.99+1.34.
Concerning CARE-Q subscales, the highest mean score
was observed in the “monitors and follows through”
(5.21+1.48) subscale; whereas, the lowest mean score
was found in the “anticipates” (4.58+1.55) subscale
(Table 2).

There was a positive and very weak, statistically
significant correlation between the gender role attitudes
and caring behaviors of the students (r=0.111, P=0.01;
Table 3). There was a very weak positive correlation
between their “egalitarian gender role” attitude and
“accessible”, “comforts”, “trusting relationship”, and
“monitors and follows through” caring assessment.
Furthermore, there is a very weak positive correlation
between their “traditional gender role”, “marriage gender
role” and “male gender role”, and “trusting relationship”
caring assessment. There was no significant correlation
between the students' mean score of “female gender
role”, subscale of GRAS, and their CARE-Q total and

subscale mean scores (P>0.05) (Table 3).

Table 2. CARE-Q and GRAS total and subscale mean scores (n=541)

Scale Subscales and Total Scores Minimum Maximum X £SD
CARE-Q

Accessible 1 7 4.88+1.41
Explains and Facilitates 1 7 4.76+1.50
Comforts 1 7 5.10+1.39
Anticipates 1 7 4.58+1.55
Trusting Relationship 1 7 5.08+1.42
Monitors and Follows Through 1 7 5.21+1.48
CARE-Q total score 1 7 4.99+1.34
GRAS

Egalitarian gender role 10 45 39.45+6.08
Female gender role 10 40 29.48+5.80
Marriage gender role 12 40 36.29+4.74
Traditional gender role 11 40 30.82+5.87
Male gender role 6 30 11.08+4.27
GRAS total score 85 176 147.12+15.47

Table 3. The correlation between the mean scores of CARE-Q and GRAS subscales

CARE-Q Egalitarian Female Marriage  Traditional Male gender TOTAL
Subscales gender role gender role gender gender role role (GRAS)
role
Accessible r 0.160 0.009 0.058 0.058 -0.046 0.094
P 0.000 0.834 0.180 0.176 0.286 0.029
Explains and r 0.081 0.005 -0.003 0.059 0.002 0.056
Facilitates P 0.059 0.910 0.937 0.171 0.971 0.197
Comforts r 0.159 0.021 0.055 0.070 -0.051 0.100
P 0.000 0.633 0.203 0.102 0.240 0.020
Anticipates r 0.070 0.022 -0.010 0.055 -0.011 0.051
P 0.104 0.602 0.812 0.198 0.796 0.238
Trusting r 0.198 0.048 0.111 0.120 -0.108 0.146
Relationship P 0.000 0.265 0.010 0.005 0.012 0.001
Monitors and r 0.162 0.013 0.068 0.077 -0.065 0.100
Follows
Through P 0.000 0.760 0.116 0.075 0.131 0.020
TOTAL r 0.164 0.027 0.065 0.089 -0.064 0.111
(CARE-Q) P 0.000 0.534 0.128 0.038 0.134 0.01

4. Discussion

Nursing profession is a discipline that is guiding for
society in the health field and in every sense. It is crucial
for nursing students, who will carry this profession to the

future, to have an egalitarian consciousness, for both
healthcare professionals and the individuals they care
for. In the present study, the correlation between nursing
students' perceptions of caring behaviors and their
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attitudes toward gender roles was examined with
various variables affecting them.

As the students' CARE-Q scores increase, the frequency
and perceptions of caring behaviors increase positively
(Eskimez and Acaroglu, 2019). According to the total
mean score of the students participating in the study, it
can be said that their caring behaviors were positive,
which is compatible with similar studies (Birimoglu and
Ayaz; 2015; Labrague et al,, 2015; Eskimez and Acaroglu,
2019; Goziitok Konuk and Tanyer, 2019; Goksin and
Erzincanli; 2020; Ozkan et al., 2021). When the CARE-Q
subscales are examined based on the results of this study,
it was observed that the students mostly made attempts
in the psychomotor domain and applied them frequently.
It is very important for students to develop and learn
skills for their profession, to attach importance to
physical care, and to have behaviors that include
professional knowledge and skills with a professional
perspective. This result is also seen in similar studies
(Zamanzadeh et al., 2014; Birimoglu and Ayaz, 2015;
Eskimez and Acaroglu, 2019; Ozkan et al., 2021). The fact
that students' caring behaviors for affective and cognitive
behaviors are less than caring behaviors for psychomotor
domain indicates that these domains need to be
developed. The fact that students' caring behaviors are
more focused on the psychomotor domain may be due to
the clinical nurses they take as role models during
clinical practices and the course load weight of
laboratory practice, especially in first-year students.
Unlike the results of this study, results of some studies
have revealed that students perceive care that addresses
the affective domain more important (Petrou et al,, 2017;
Goziitok Konuk and Tanyer, 2019; Goksin and Erzincanli;
2020). In this study, among the subscales of CARE-Q, the
lowest mean score was detected in anticipates subscale
that include noticing the patient's condition or needs and
taking initiatives for it. The low level of these caring
behaviors of the students can be associated with the fact
that they had less professional experience such as
receiving care as a patient and providing care to a
patient, or that they were not yet ready for this subject.
These results are compatible with the studies in the
literature (Labrague et al, 2015; Birimoglu and Ayaz,
2015; Goksin and Erzincanh 2020; Ozkan et al,, 2021).In
light of the current status in today's healthcare, nursing
education needs to adequately prepare students to
acquire care competence to meet the healthcare needs of
each patient.

In this study, no correlation was found between the
students' caring assessment behaviors and variables such
as university year, family structure, number of siblings,
and educational level and employment status of parents.
However, the CARE-Q mean score of the first-year
students was higher than mean score of their fourth-year
counterparts. Similar to this result, there are also studies
showing that lower-grade students' caring behaviors are
higher (Loke et al, 2015; Goziitok Konuk and Tanyer,
2019; Ozkan et al, 2021). Considering that the fourth-

year students have the chance to have more care
experiences and their perceptions of care will improve
during their nursing education, the results of this study
are surprising. The fact that the first-year students had
higher caring assessment behaviors can be interpreted as
the excitement they feel with their first clinical
experience increases. Contrary to these results, there are
the study results showing that caring assessment
behaviors are higher as their university years increase
(Zamanzadeh et al., 2014; Pajnkihar et al, 2020; Ferri et
al, 2020); on the other hand, some others have indicated
that the grade variable does not affect the perception of
care (Birimoglu and Ayaz; 2015; Labragu et al, 2015).
According to the GRAS total mean score of the
participants, it was observed that the students had an
“egalitarian attitude” toward gender roles. This result
indicated that the students considered men and women
as individuals who have equal rights in daily life, make
common decisions, and share the chores and
responsibilities at home equally. Likewise, in the
literature on the gender roles of nursing students in
Tirkiye (Zeyneloglu and Terzioglu, 2011; Basar and
Demirci, 2018; Erbil, 2019; Goksin and Erzincanli, 2020;
Oztiirk et al,, 2021; Cakiroglu and Seren, 2022) it is very
pleasing to see that students' attitudes toward gender are
egalitarian.

In the present study, the students' attitudes toward
gender roles were affected by gender, family structure,
number of siblings, mother's educational level, mother's
employment status, and the marriage style of parents. It
was observed that female students had more egalitarian
attitudes than male students. It is important for female
students to be aware of the roles and responsibilities of
women and men in daily life so that they can raise
generations that advocate gender equality as mothers of
the future. Although the geographical regions of the
students were not questioned in this study, it is pleasing
to find this result considering the students coming
together from different cultures. This finding is
compatible with the results of national similar studies,
which have reported that female students have more
egalitarian attitudes than male students (Basar and
Demirci, 2018; Erbil, 2019; Cakiroglu and Seren, 2022).
There is also a study (Unal Toprak and Turan, 2021)
reporting that those male students' gender perceptions
were more positive than female students in Tiirkiye. In a
study conducted in Korea (Kim and Nam, 2013), it was
found that female students had a higher perception of
traditional gender role compared to males. This shows
that the perception of gender varies according to society
and culture, and traditional trends still continue despite
the increasing social involvement of women and the
diversity in their roles.

The family environment and culture in which people live
are important factors in creating sexist attitudes and
gender stereotypes for men and women (Tekbas and
Pola, 2020). In one of the studies conducted in different
countries to determine the gender role attitudes of
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nursing students, it was observed that Korean male
nursing students, in which patriarchal culture is
dominant, had more gender stereotypes than their
female students (Cho and Jang, 2021). Similarly, in a
study conducted in Tiirkiye and Korea, two countries
with patriarchal cultures, male nursing students
exhibited more sexist attitudes than female ones.
Moreover, Turkish nursing students showed significantly
higher sexism than Korean students (Tekkas et al., 2020).
A qualitative study conducted in Slovenia (Prosen, 2022)
revealed that female students chose the profession with
the repercussion of the patriarchal effect, and their vision
of the nursing profession represented self-sacrifice. The
vision of male students includes the technical aspects of
management, leadership and nursing (Prosen, 2022).

One of the factors affecting gender roles is the family. The
child first begins to learn the roles of women and men in
the family (Akkas, 2019). In particular, the higher
educational status of the mother in the family and the
mother's employment increase the tendency of children
to have egalitarian attitudes (Aksan et al, 2011; Oztiirk et
al, 2021). In the present study, the students' attitudes
toward gender roles were associated with mother's
educational level, mother's employment status and
number of siblings. In this sense, it was seen that in
children with employed mothers, their mothers and
fathers shared the roles and responsibilities equally in
the family. According to the results of the further
analysis, it was determined that this difference was
caused by the students who had 4 or more siblings. It was
thought that helping their parents and sharing the roles
and responsibilities at home increased the egalitarian
attitudes of the students with a small number of siblings.
Care is a very important value at the center of the nursing
profession and the egalitarian attitude of nursing
students will make care stronger. According to the
results of this study, the students' gender role attitudes
were correlated with their caring behaviors. This result
will enable holistic care by increasing all caring behaviors
including cognitive, affective and psychomotor domains
for the nursing profession as the egalitarian attitude of
the students’ increases. This result is similar to results of
Goksin and Erzincanli (2020) study.

In line with these findings, it is thought that the quality of
care, which is the basic structure of the profession, will
be strengthened when the egalitarian gender attitudes of
nursing students increase. A study conducted in Japan
(Ushiro and Nakayama, 2010) revealed that nurses with
conservative gender role attitudes were less likely to
enhance their quality of care, which supports this
important finding. A study examining the correlation
between nursing students' sexual care attitudes and
gender roles in Tiirkiye reported that students who
adopted egalitarian gender roles positively increased in
their sexual care attitudes and beliefs, and they had high
self-efficacy while providing sexual care (Duman and
Aydin, 2021). In a similar study conducted in Tiirkiye, a
positive and

low-level significant correlation was

determined between the students’ GRAS egalitarian
gender role subscale mean score and CARE-Q total mean
score (Goksin and Erzincanli, 2020). In another similar
study conducted in Taiwan (Liu et al., 2019) it was stated
that gender role orientation was significantly positively
correlated with caring behaviors. It was pointed out that
students' attitudes towards gender roles should also be
taken into account while developing their caring
behaviors (Liu et al., 2019). In a study conducted in Israel
(Shmilovitz et al.,, 2021), it was observed that nurses with
androgen gender role orientation exhibited caring
behaviors at a higher level than those with feminine or
masculine gender role characteristics. The cultural
structure of the society affects the perceptions of
individuals regarding gender roles (Tekbas and Pola,
2020). Nursing students who come from different
sociocultural environments and receive education
together in the same atmosphere also tend to be highly
influenced by cultural factors in terms of nursing
performance (Park et al,, 2019). In this context, in a study
conducted with male nursing students in Taiwan (Hung
etal, 2019), it was found that barriers to gender equality
reduced students' caring behavior.

These studies have showed that although gender differs
according to the country and the culture in which they
live, it is an undeniable fact that students have an

egalitarian role in the development of caring behavior.

5. Conclusion
Students
cultures come to universities and there is a general
understanding in society that care is focused on the
female gender. However, nursing is a discipline that

from different geographical regions and

focuses on care, and the members of the profession must
fulfill the requirements of the profession regardless of
gender. It is the responsibility of nurse educators to
ensure our female and male nursing students to graduate
within the framework of an egalitarian attitude.
However, it is crucial that the academics responsible for
the education of the students also have an egalitarian
attitude in order to establish a role model for the
students. However, we think that the courses describing
gender equality should be added to the nursing
curriculum. The results of the research support our
opinion (Cetisli et al, 2017; Aksan et al, 2011). The
decision of the Turkish Council of Higher Education in
Tiirkiye to include the "Gender Equality” course as a
compulsory or elective course in universities also reveals
the importance of gender equality (CHE, 2015). Here,
more qualitative and quantitative evidence-based studies
are needed for fully determine the caring behaviors of
students, their attitudes toward gender roles and the
factors affecting them. In this study as the egalitarian
attitude increased, students caring assessment behaviors
also increased. Examination of these issues by nurse
educators can contribute to minimizing gender
stereotypes, reducing gender discrimination in health,
and thus providing more effective care.
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Limitations

Since most of the nursing students had female gender,
the lack of equality in the number of male and female
students in the sample, the absence of a problem for
students with different sexual orientations and the
geographical regions of the students are not questioned
are all the limitations of the study.
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HEMSIRELIK OGRENCILERINDE OZ-DUYARLILIGIN
OTANTIKLIK UZERINE ETKiSIi
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Ozet: Meslege baslamak iizere olan 6grenci hemsirelerin kendi otantikliginin farkinda olup bakim verdigi bireyi anlamasi ve 6z
duyarli olmasi hastalarla etkili iletisim kurabilme noktasinda 6nemlidir. Béylelikle hemsireler daha motive bir sekilde ¢alisarak daha
kaliteli bir saglik hizmeti sunabilecektir. Bu arastirma 6grenci hemsirelerde 6z-duyarliligin otantiklik tizerine etkisini belirlemek i¢in
tanimlayici iliskisel olarak yapilmistir. Bu calisma 2021-2022 egitim 6gretim yili bahar doneminde bir {iniversitenin hemsirelik
béliimiinde okuyan 346 6grenci ile online olarak yapilmustir. Veriler kisisel bilgi formu, Otantiklik Olcegi ve Oz-Duyarhlik Olcegi
kullamlarak toplanmustir. Calismada hemsirelik égrencilerinin Otantiklik Olgegi puan ortalamasi -3.25+10.62, Oz-Duyarhlik Olcegi
puan ortalamasi ise 3.28+0.65'dir. Oz-duyarlilik élcegi toplam boyut ortalamast ile sinif, gelir durumu, bakimiyla ilgilenen kisi ve
babanin demokratik tutumu arasinda istatistiksel olarak anlamli farkliliklar elde edilmistir (P<0.05). Otantiklik ile 6z-duyarhlik
arasinda istatistiksel olarak anlamli ve pozitif yonlii bir iliski bulunmustur (P<0.05). Yas ile otantiklik ve 6z-duyarlilik 6l¢egi puan
ortalamalar1 arasinda istatistiksel olarak anlamli ve pozitif yonlii bir iliski oldugu saptanmustir (P<0.05). Oz-Duyarhhk Olgegi,
Otantiklik Olgeginin %74,4’iinii 6n gérmektedir. Calismada katiimcilarin 6z-duyarhilik ile otantiklik puanlari orta diizeyde
bulunmustur. Ogrencilerin otantiklik diizeyleri arttikca 6z-duyarhlik diizeylerinin arttig1 saptanmustir.

Anahtar kelimeler: Hemsirelik, Otantiklik, Ogrenciler, Oz duyarhlhk

The Effect of Self-Sensitiveness on Authenticity in Nursing Students

Abstract: It is important for student nurses, who are about to start their profession, to be aware of their own authenticity, to
understand the individual they care for, and to be self-sensitive in terms of communicating effectively with patients. Thus, nurses will
be able to provide a higher quality health service by working in a more motivated way. This research was conducted as a descriptive
relational study to determine the effect of self-compassion on authenticity in student nurses. This study was conducted online with 346
students studying in the nursing department of a university in the spring semester of the 2021-2022 academic year. Data were
collected using a personal information form, Authenticity Scale and Self-Compassion Scale. In the study, the Authenticity Scale of the
nursing students mean score was -3.25+10.62, and the Self-Compassion Scale mean score was 3.28+0.65. Statistically significant
differences were obtained between the mean of the total dimension of the self-compassion scale and the class, income status,
protective attitude of the democratic and the father (P<0.05). A statistically significant and positive correlation was found between
authenticity and self-compassion (P<0.05). It was determined that there was a statistically significant and positive relationship
between age and the mean scores of authenticity and self-compassion scales (P<0.05). The Self-Compassion Scale predicts 74.4% of
the Authenticity Scale. Conclusions: In the study, the participants' self-compassion and authenticity scores were found to be moderate.
It was determined that as the authenticity levels of the students increased, their self-compassion levels increased.
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1. Gil‘i$ dile getirmesidir (Starr, 2008). Otantik olan hemsireler,
Kisinin kendisi olmasi, duygu ve diigiincelerinin farkinda ~ hastalariyla daha iyi iletisim kurmakta ve hastalarina
olarak tutarh hareket etmesi ve dis etkilerin altinda olumlu  yaklagmaktadir. ~ Otantiklikte —hemsirelerin
kalmadan  hareket  etmesi  otantiklik  olarak kendilerine “Bakim verdigim birey kimdir? Benden
tanimlanmaktadir. Kaliteli hemsirelik bakiminin 6nemli beklentisi nedir?” gibi sorularla bakim verdigi bireyin
parcalarindan biri de otantikliktir (ilhan ve Ozdemir, ~ dinyasini anlamaya calismasi vurgulanmaktadir. Ayrica,
2013; Kulakag, 2017). Hemsirelikte otantiklik; yasam hemsireler vaka yonetimi ve yatak basi hasta bakim
boyunca siiregiden bir kendini kesfetme ve siirekli hizmetlerinde lider roliine sahiptir. Otantik liderler, rol
gelisim siirecidir. Hayatin kisiye sunduklarim ve modeli olarak digerlerini giiclendirmeyi, iliskilerini
sunmadiklarini  degerlendirme ve Kisinin degerlerini, ~ gelistirmeyi, fikirlerini ifade etmelerini, degerlerin
ideallerini, kendine ve baskalarina olan davramslarini uygulanmasini destekleyen kisilerdir. Hem kendilerinin
hem de baskalarinin yaptiklarini, gii¢lii ve zayif yonlerini
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bilen kisiler olarak gelisime katki saglamaktadirlar
(Vitello-Cicciu, 2019). Bu agidan hemsireler, siirekli
degisen ve gelisen bakim hizmetlerini bakim verdikleri
kisilerin yararina en iyi sekilde kullanacaktir. Aym
zamanda is birligi yaptiklar1 saglik ¢alisanlarini biitiinciil
bakim vermeleri icin
cesaretlendireceklerdir (Vitello-Cicciu, 2019). Nelson ve
ark. (2014) otantik hemsirelerin calisma ortamlarini
daha kaliteli hale getirdigini;
hemsirelerin daha motive calistiklarini bulmuslardir.
Dolayisiyla otantiklik, hemsirelerin kendileri gibi iletisim

motive ederek

olumlu ortamlarda

kurmalarina ve dogal davranmalarina olanak
saglamaktadir. Bu da gerek bakim Kkalitesini olumlu
etkilemeye, iletisimi gelistirmeye gerekse c¢alisma
ortamlarinin gelismesine katki saglamaktadir.

Otantikligin 6z-duyarhilik iizerinde gii¢lii bir yordayici
oldugu belirlenmistir (Ozdemir, 2020).

Oz-duyarlilik, bir baskasina gosterilen anlay1s, nezaket ve
6zene kisinin kendisinin de gereksinim duyabilecegini
fark edip bu gereksinime yonelik tutum sergilemesi
olarak tanimlanmaktadir (Neff, 2003). insanin 6z-duyarh
olmasinin bir bagkasina olan duyarligina katki sagladigi
bildirilmektedir. (2018) de kisinin 0z-
duyarlihiginin, digerlerine de duyarli olmay1 sagladigin
belirtmektedir (Ozdemir, 2020).

Hastalarin iyilik halinin devam etmesinden sorumlu olan
saglk profesyoneli hemsiredir. Hemgire
durumunu biyopsikososyal olarak saptayip bireyin
tedavi ve bakimina kendisinin de aktif olarak katilmasini

Germer

bireyin

saglamali ve biitlinciil bakim sunarak bireyin yasam
kalitesini arttirmalidir. Kaliteli bir saglik hizmeti i¢in
kendisini taniyan, gercek benligini sunan hemsireler
bireylerin gereksinim duyduklarini daha iyi anlayacak ve
kaliteli bakim hizmeti i¢in potansiyellerini sunacaktir.
Hemsirelik dgrencileri, meslege atilmak iizere yetistirilen
gelecegin saglik bakim uygulayicilaridir. Oz duyarl olan
hemsirelik 6grencilerinin hastalarina karsi duyarhiliginin
artabilecegi ve hastalariyla daha iyi iletisim kurup olumlu
yaklasabilecegi diisiiniilmektedir. Literatiire bakildiginda
bu konudaki ¢alismalarin geri plana atildig1 ve hemsirelik
ogrencilerine yer verilmeyisi dikkat cekmektedir.
1.1. Amag
Bu c¢alismada o6grenci hemsirelerde 6z-duyarliligin
otantiklik iizerine etkisini belirlemek amaglanmistir.
Calismada asagidaki sorulara cevap aranmustir.
1. Hemsirelik 6grencilerinin otantiklik ve 6z duyarhlik
diizeyleri nasildir?
2. Hemsirelik 6grencilerinde otantiklik ile 6z duyarhlik
diizeyi arasinda iligki var midir?
3. Hemsirelik o6grencilerinde 6z duyarlik iizerinde
otantikligin etkisi var midir?

2. Materyal ve Yontem
2.1. Arastirmanin Tiiri

Bu ¢alisma tanimlayici iliskisel olarak yapilmistir.
2.2. Aragtirmanin Yapildigi Yer

Arastirma,
Uiniversitenin Saghk Bilimleri

Ic Anadolu Bblgesi'nde bulunan bir

Fakiiltesi hemsirelik

boliimiinde okuyan bireylerle yapilmistir.
2.3. Aragtirmanin Evreni ve Orneklemi
Evren, 2021-2022 egitim 68retim y1l1 bahar dénemindeki
hemsirelik  6grencilerinin (N=1007)
olusmaktadir. Calisma sonunda %4,27 hata payr %95
346 hemsirelik

tamamindan

giivenirlilik  diizeyi ile
orneklemi olusturmustur.
2.4.Veri Toplama Araglari
2.4.1. Kisisel bilgi formu
Bireylerin  sosyodemografik
sorulardan olusmaktadir.
2.4.2. Otantiklik dlcegi

Olgek, Wood, Linley, Maltby, Baliousis ve Joseph (2008)
tarafindan otantikligi test etme amacgh gelistirilmistir.
(2013) Tiirkceye
uyarlanmustir. Olgek, 12 maddeden ve ii¢ alt boyuttan
olusmaktadir. Olcek, 1-7 seklinde derecelendirilmektedir.
(1: hig, 7: tamamen). Olgekten en fazla 84, en az 12 puan
alinmaktadir. Olgegin  degerlendirilmesinde Otantik
Yasam (0Y) alt boyut puaninin yiiksek, kendine
yabancilagsma (KY) ve Dis Etkileri Kabullenme (DEK) alt
boyut puanlarinin diisiik olmasi bireyin otantik oldugunu
gostermektedir. Olgegin KY icin Cronbach Alpha degeri
a= 0,78, DEK i¢cin a= 0,78 ve OY i¢cin a= 0,69
bulunmustur. Bu c¢alismada ise Cronbach Alpha
katsayilar1 KY i¢in o= 0,84, DEK icin a= 0,85 ve OY icin a=
0,60 saptanmustir.

2.4.3. 0z-duyarhlik élcegi

Kisinin olumsuz bir durumla Kkarsilastiginda, kendine
kars1 olumlu tavrini 6l¢me amagh Neff (2003) tarafindan
gelistirilmis ve Akin, Akin ve Abac1 (2007) tarafindan
Tirkceye uyarlanmigtir. Olgek, 5’li likert seklinde
derecelendirilmektedir (1: hi¢bir zaman, 5: her zaman).
Olcekte 26 madde ve alt1 alt boyuttan (6z sevecenlik, 6z

6grencisi

ozelliklerini  iceren

flhan ve Ozdemir tarafindan

yargillama, paylasimlarin bilincinde olma, izolasyon,
bilinglilik ve asir1 6zdeslesme) olusmaktadir. Olcekten
alinan 1-2,5 arasi puan diistiik 6z-duyarliligy, 2,5-3,5 arasi
puan orta 6z-duyarlilign ve 3,5-5 arasi puan ise yliksek
6z-duyarliigl géstermektedir. Olgegin Cronbach Alpha
degeri a= 0,60 olarak bulunmustur. Bu ¢alismada ise 0,94
olarak tespit edilmistir.

2.5. Verilerin Toplanmasi

Calismada orneklem segilmemis, kayip veriler olma
ihtimali goz oniine alinarak tiim evren, toplamda 1007
kisi ¢calismaya davet edilmistir. Bu bireylerden 346 kisi
calismaya katilmay1 kabul etmistir. Calismaya 18 yas ve
lizeri olan, I¢ Anadolu Bolgesi'nde bulunan bir
universitenin Saglik Bilimleri Fakiiltesinde hemsirelik
ogrencisi olan, bilgilendirilmis gonilli olur formunu
(BGOF) onaylayan 6grenciler alinmistir. Calismanin veri
toplama formlar1 30 Haziran - 30 Temmuz 2022 tarihleri
arasinda &grencilere online olarak ulastirilmis ve dahil
edilme  kriterlerini  karsilayanlarin ~ doldurmalari
istenmistir. Google Forms’a “Bilgilendirilmis Gonillii Olur
Formu” konulmus ve goniilliliikk olur sekmesi zorunlu
kilinmistir. Okulun 6gretim elemanlar1 ve &grenciler
arasinda iletisimin saglanmasi amaciyla olusturulmus
olan mevcut WhatsApp gruplarindan arastirma linki
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paylasilarak 6grenciler calismaya davet edilmistir. Anket
formunda biitiin
kilinmistir. Bununla birlikte katiimcilar verdikleri cevabi
degistirmek tlizere tekrar geri doénme ve c¢alismayl
tamamlamak istememeleri durumunda

sorulara cevap verme zorunlu

formu
gondermeden sistemden ayrilma olanagina sahiptir.
Toplam cevaplama siiresi 10 dk stirmektedir.

2.6. Istatistik Analiz

Veriler AMOS 26.0, IBM SPSS Statistics 25 istatistik paket
programinda degerlendirilmistir (IBM Corp. Armonk,
New York, USA). Arastirmada
anlamlilik icin hata degerinin ist sinir1 0,05 olarak
belirlenmistir. Ogrencilerin Kkisisel bilgileri frekans ve
ylzde olarak verilmistir. Degiskenlerin
varsayimini  karsilayip karsilamadigini incelemek igin
Kolmogorov-Smirnov testi kullanilmistir. Degiskenlerin
basiklik ve ¢arpiklik katsayilari ile varyasyon katsayisina
gore degiskenlerin normal bir dagilim gosterdigi tespit
edilmistir (Tabachnick ve Fidell, 2013). Bu nedenle ikili
degiskenler icin Bagimsiz 6rneklemler t testi, lic ve daha

istatistiksel olarak

normallik

fazla degisken i¢in tek yonli varyans analizi
uygulanmustir. Degiskenler arasi iliski i¢in Pearson
korelasyon katsayisi kullanilmistir. Bagimsiz degiskenin,
bagimh degisken iizerindeki dogrudan ve dolayl
yordayicihik giicliniin belirlenmesi igin yapisal esitlik
modellemesi (YEM) yapilmistir. Model uyumunun
degerlendirilmesinde CMIN/DF, RMSEA, CFI, GFI ve AGFI

uyum indeksleri kullanilmistir.

3. Bulgular

Hemsirelik 6grencilerinin kisisel o6zelliklerine gore

dagilmi Tablo 1'de yer almaktadir. Hemsirelik
ogrencilerinin  %80,9'u  kadin, %32,7’si 4.sinifta
okumakta, %73,7’sinin geliri gidere denk, %87’si

cekirdek bir aileye sahip, %90,8'inin yasaminin biiyiik
cogunlugunda annesi bakim vermis, %77,2’sinin annesi
koruyucu tutuma sahip, %61,8'inin babasi koruyucu
tutuma sahiptir.

Hemsirelik 6grencilerinin Otantiklik Olcegi ve Oz-
Duyarlilk Olgegi alt boyutlan ile diger degiskene ait
ortalama, standart sapma ve korelasyon degerleri Tablo
2’de yer almaktadir. Yas ile otantiklik olgegi puan
ortalamalar1 arasinda istatistiksel olarak anlaml ve
pozitif yonli bir iliski oldugu saptanmistir (r=0,222;
P<0,05). Yas ile 6z-duyarlilik 6lcegi puan ortalamalari
arasinda istatistiksel olarak anlaml ve pozitif yonli bir
iliski oldugu saptanmustir (r=0,172; P<0,05). Otantiklik
olcegi ile OY alt boyut puan ortalamasi arasinda
istatistiksel olarak anlamli ve pozitif yonlii bir iligki
oldugu saptanmustir (P<0,05). Otantiklik Olgegi ile KY ve
DEK alt boyut puan ortalamasi arasinda istatistiksel
olarak anlamli ve negatif yonli bir iliski oldugu
saptanmustir (P<0,05). Oz-duyarlilik élgegi ile alt boyut
puan ortalamalar1 arasinda istatistiksel olarak anlaml ve
pozitif yonli bir iliski oldugu saptanmistir (P<0,05).
Otantiklik Olgegi ile 6z-duyarhlik &lcegi puan
ortalamalar1 arasinda istatistiksel olarak anlamh ve
pozitif yonli bir iliski oldugu saptanmistir (r=0,660;

P<0,05). KY ve DEK alt boyutu ile 6z-duyarlhilik 6lgegi
puan ortalamalari arasinda istatistiksel olarak anlaml ve
negatif yonlii bir iliski oldugu saptanmistir (P<0,05). OY
alt boyutu ile 6z-duyarliik 6l¢egi puan ortalamalar:
arasinda istatistiksel olarak anlaml ve pozitif yonli bir
iliski oldugu saptanmistir (P<0,05).

Tablo 1. Hemsirelik dgrencilerinin kisisel 6zelliklerine
gore dagilimi (n=346)

Ozellikler n %

Cinsiyet

Erkek 66 19,1
Kadin 280 80,9
Sinifl

1 69 19,9
2 67 19,4
3 97 28,0
4 113 32,7
Gelir Durumu

Gelir giderden az 65 18,8
Gelir gidere denk 255 73,7
Gelir giderden fazla 26 7,5
Aile Tipi

Cekirdek 301 87,0
Genis 45 13,0
Bakimuyla ilgilenen Kisi

Anne 314 90,8
Baba 23 6,6
Diger 9 2,6
Annenin Tutumu

Baskici Otoriter 25 7,2
Demokratik 44 12,7
llgisiz Kayitsiz 3 0,9
Koruyucu 267 77,2
Tutarsiz 7 2,0
Babanin Tutumu

Baskic Otoriter 43 12,4
Demokratik 47 13,6
llgisiz Kayitsiz 22 6,4
Koruyucu 214 61,8
Tutarsiz 20 5,8

Hemsirelik 6grencilerinin Oz-Duyarlilik Olcegi, Otantiklik
Olgegi alt boyut puan ortalamalarinin kisisel ézelliklerine
gore karsilastirmasi Tablo 3’te yer almaktadir. Kendine
yabancilasma alt boyut puan
ogrencilerde, geliri giderlerinden az olanlarda, baba
tutumu ilgisiz kayitsiz olanlarda daha yiliksek elde
edilmis olup bu farklilik anlamhdir (P<0,05). Dis etkiyi
kabullenme alt boyut puan ortalamasit 1l.smif
6grencilerde, geliri giderden fazla olanlarda, baba tutumu
baskici/otoriter olanlarda istatistiksel olarak anlaml
farkliliklar elde edilmistir (P<0,05). Otantik yasam alt
boyut puan ortalamasi 4.sinif 6grencilerde, baba tutumu
demokratik olanlarda istatistiksel olarak anlaml
farkliliklar elde edilmistir (P<0,05). Oz-duyarhlik Olgegi
toplam boyut ortalamasi 4.sinif 6grencilerde, geliri
giderden fazla olanlarda, yasaminin biiytik ¢cogunlugunda
babasi bakim verenler arasinda, baba tutumu demokratik
olanlarda istatistiksel olarak anlamh farkhliklar elde
edilmistir (P<0,05).

ortalamast  1.sinif
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Tablo 2. Otantiklik 6lgegi ve 6z-duyarliik 6lcegi alt boyutlar ile diger degiskene ait ortalama, standart sapma ve
korelasyon degerleri (n=346)

Degiskenler Mean + SD 1 2 3 4 5 6 7 8 9 10 11
1. Yas 21,03+1,64 -

2.00 -3,25+10,62  0,222** -

3.KY 13,3345,63 -0,201** -0,856** -

4.DEK 13,3145,25 -0,182** -0,778* 0,478**

5.0Y 23,38+3,34 0,098  0,512* -0,282** -0,096

6.0D0 3,28+£0,65 0,172** 0,660** -0,568** -0,537** 0,296**

7.0S 3,13+0,78 0,108*  0,531* -0,465** -0,395** 0,283*  0,852**

8.PBO 3,10+0,74 0,086  0,378* -0,295* -0,271** 0,279** 0,719** 0,695** -

9. Bilinglilik 3,21£0,80  0,192*  0,498* -0,398* -0,376** 0,322* 0,824** 0,793** 0,670**

10. 0Y 3,60+0,80 0,129*  0,615** -0,542** -0,493** 0,265** 0,857** 0,643** 0,482** 0,561** -
ilzlollasyon 3,35¢0,86  0,156**  0,591** -0,544* -0,518* 0,146* 0,794* 0,522* 0,341** 0,466* 0,738** -
12. AO 3,26£0,85  0,159* 0,577** -0,497* -0,533** 0,160** 0,810* 0,518* 0,372* 0,541* 0,723* 0,736**

Pearson korelasyon katsayisi kullanilmigtir. 00= otantiklik lgegi, KY= kendine yabancilasma, DEK= dis etkiyi kabullenme, OY= otantik
yasam, ODO= 6z-duyarhlik dlgegi, 0S= 6z sevecenlik, PBO= paylasimlarin bilincinde olma, OY= 6z yargilama, AO= asir1 6zdeslesme,
*P<0,05, **P<0,01.

Tablo 3. Hemsirelik 6grencilerinin 6z-duyarhilik 6lcegi, otantiklik dlgegi ve alt boyut puan ortalamalarinin kisisel

ozelliklerine gore karsilastirmasi (n=346) (Mean * SD)

Ozellikler KY DEK (0)'¢ 0DO
Cinsiyet

Erkek 13,58 +5,70 12,97 £ 5,05 22,67 £ 3,63 3,33+0,57
Kadin 13,27 £ 5,63 13,39 +5,31 23,55+3,26 3,26 £0,67
Test Ist.(1) 0,394 -0.583 -1,946 0,815

P 0,694 0,560 0,052 0,415
Sinifi

1 15,33 £ 5,71a 14,84 + 5,302 22,77 £ 3,762 3,15+ 0,652
2 14,34 + 4,81ab 14,21 + 5,163 23,19 £ 3,012 3,130,622
3 12,37 +5,61b 12,55 +5,27b 23,13 £ 3,572 3,350,610
4 12,33 +£5,70b 12,50 £ 5,03b 24,09 +2,97b 3,37 £0,70b
Test Ist. () 6,010 4,31 2,74 3,287

P 0,001 0,005 0,043 0,021
Gelir Durumu

Gelir giderden az 15,17 + 5,822 14,43 + 5,182 22,62 +3,59 3.01+0,672
Gelir gidere denk 13,22 + 5,42b 13,47 £ 5,222 23,56 £ 3,18 3,30 £ 0,62
Gelir giderden fazla 9,85 £ 5,56¢ 8,96 + 3,39b 23.54 +4.09 3,68 £ 0,66¢
Test Ist. () 8,873 21,689 2,130 11,216

P <0,001 <0,001 0,120 <0,001
Aile Tipi

Cekirdek 13,26 £ 5,72 13,11 +5,31 23,52+3,33 3,30+ 0,67
Genis 13,78 £ 5,02 14,62 + 4,72 22,44 £ 3,33 3,13+£0,54
Test Ist. (1) -0,57 -1,804 2,031 1,556

P 0,568 0,072 0,043 0,121
Bakimiyla ilgilenen Kisi

Anne 13,27 £ 5,56 13,39 +5,38 23,42 +3,26 3,26 £ 0,652
Baba 14,04 £ 5,72 12,22 +3,98 23,35+3,61 3,60 £ 0,56P
Diger 13,56 + 8,32 13,22 £ 3,03 22,22 +5,38 3,18 + 0,862b
Test Ist. (3) 0,19 0,854 0,215 3,107

P 0,827 0,442 0,809 0,046
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Tablo 3. Hemsirelik dgrencilerinin 6z-duyarhlik olgegi, otantiklik 6lcegi ve alt boyut puan ortalamalarinin kisisel
ozelliklerine gore karsilastirmasi (n=346) (Mean + SD) (devam ediyor)

Ozellikler KY DEK oy ODO
Annenin Tutumu

Baskici Otoriter 13,68 + 6,50 13,32 +5,14 22,52 £ 3,63 3,16 £ 0,74
Demokratik 12,52 + 4,87 12,16 £ 4,33 23,07 £3,61 3,45+ 0,66
flgisiz Kayitsiz 19,67 £ 9,24 15,00 £ 5,20 19,33 £5,51 2,46 £ 0,60
Koruyucu 13,34 + 5,64 13,48 £ 5,44 23,60 + 3,22 3,27 £ 0,64
Tutarsiz 13,86 + 4,56 13,14 £ 3,85 22,14 + 3,24 3,28 +0,51
Test Ist. () 1,217 0,678 2,15 2,185

P 0,303 0,608 0,074 0,070
Babanin Tutumu

Baskici Otoriter 14,53 £ 5,45 1451 £ 4,742 23,30 + 2,88ab 3,05+0,642
Demokratik 11,89 £5,92 11,47 +4,70b 24,26 £ 3,142 3,48+ 0,67V
flgisiz Kayitsiz 15,73 +7,13 14,45 £ 6,813b 22,27 £ 4,01ab 3,04 £ 0,863b
Koruyucu 12,97 £ 5,43 13,28 £ 5,22ab 23,51 £ 3,22ab 3,320,612
Tutarsiz 15,30 £+ 4,35 14,10 £ 5,253 21,40 £ 4,33b 3,03+ 0,663
Test Ist.() 3,155 2,423 3,33 4,352

P 0,014 0,048 0,011 0,002

a-c= Her bir 6l¢lim i¢in ayni1 harfe sahip gruplar arasinda fark yoktur, += Independent samples t-test, = One-Way Analysis of Variance,
mean + sd. KY= kendine yabancilasma, DEK= dis etkiyi kabullenme, OY= otantik yasam, ODO= 6z-duyarhlik 6lgegi.

Otantiklik Olcegi ve Oz-Duyarlihk Olgegi arasinda
olusturulan yapisal esitlik modellemesi Sekil 1'de yer
almaktadir. ilk kurulan yapisal esitlik modelinin test
sonuglar;, modele uygun olarak onerilen istatistiksel
endeksleri karsilamadi (RMSEA= 0,199, CFI= 0,798, GFI=
0,757). Bu nedenle teorik arka planlarin istatistiksel
o6nemi ve modifikasyon indeks degerleri dikkate alinarak
modelde gerekli degisiklikler yapilmistir. Nihai modelin
standartlastirilmis parametreleri Sekil 1'de verilmistir.
Uyum degerleri incelendiginde CMIN= 51,055, DF= 19,
CMIN/DF= 2,687, RMSEA= 0,07, CFI= 0,982 ve GFI=
0,968 olarak elde edilmistir. Bu degerler verilerin modeli
destekledigini ve uyum indekslerinin kabul edilebilir
oldugunu gostermistir (Gilirbiiz ve Sahin, 2018; Kline,
2011).

Ky
DEK
oy

Otantiklik Olcegi ve Oz-Duyarlilhk Olgegi ile alt
boyutlarina iliskin analiz sonuglar1 Tablo 4’de yer
almaktadir. Oncelikli olarak her bir alt boyut igin 8lgiim
modelinin anlamli olup olmadigl incelenmistir. Oz-
Duyarhlik Olgeginin Otantiklik Olcegi iizerindeki etkisi
istatistiksel olarak anlamli bulunmustur (B =-0.863;
P<0.001). Ayni zamanda her bir boyut altinda yer alan
tim maddelere ait olan yol katsayilar1 da istatistiksel
olarak anlamli bulunmustur. DO 00’niin %74,4’iinii 6n
gormektedir. 00 KY'nin %52,4'iinii DEK'in %44iini,
OY’nin %7,8'ini aciklamaktadir. 0ODO 0S’nin %53,9’unu,
PBO’'nun %19unu, Bilingliligin %41,6’sin1;, OY’nin
%74,5'ini, zolasyonun %74,6'sin1, AO’nin ise %71,2’sini

6n gormektedir.

54

0s

PBO

Bilinglilik

oy

izolasyon

N

A

CMIN=51,055;DF=19; p=,000, CMIN/DF=2,687;, RMSEA=,070; GFI=,968; AGFI=,924; CFI=,982; TLI=,965

Sekil 1. Otantiklik Olcegi ve Oz-Duyarlilik Olcegi arasinda olugturulan yapisal esitlik modellemesi 00= Otantiklik Olcegi,
KY= Kendine Yabancilasma, DEK= Dis Etkiyi Kabullenme, OY= Otantik Yasam, ODO= Oz-Duyarhilk Olgegi, 0S= Oz
Sevecenlik, PBO= Paylasimlarin Bilincinde Olma, 0Y= Oz Yargilama, AQ= Asir1 Ozdeslesme.
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4. Tartisma

Otantiklik ve 6z-duyarlilik hemsirelik bakiminin temel
yapilaridir. Bu nitelikler hemsire-hasta ve hasta ailesi
iletisiminde 6nemli rol oynamaktadir (Giimiistekin ve
Kaya 2020). Hemsirelik 6grencilerinde 6z-duyarliligin
otantiklik tizerindeki etkisini belirlemek amaciyla yapilan
bu ¢alisma literatiir dogrultusunda tartisilmistir.

Otantik bireyler anda kalabilen, dzgiir, yeni yasantilara
acik, yaratict ve kendi i¢sel deneyimlerine giivenen
kisilerdir (Ozdemir, 2020). Otantik hemsgireler, kim
olduklarini, neye inandiklarini ve neye deger verdiklerini
bildikleri i¢in yiiksek diizeyde o6zgiinliige ulasirlar ve
saglikli bir calisma ortami yaratabilirler. Ayni zamanda
bagkalariyla seffaf bir sekilde etkilesime girebilirler
(Giordano-Mulligan ve Eckardt, 2019). Otantikligin,
bakim kalitesi, is birligi ve is tatmini, yeni hemsirelerin
elde tutulmasi, orgiitsel baglilik gibi hemsirenin ¢alisma
siirecini 6dnemli Ol¢iide etkileyen bir¢cok olumlu yonii
bulunmaktadir (Alexander ve Lopez, 2018; Maziero ve
ark., 2020; Puni ve Hilton, 2020; Labrague ve ark. 2021).
Bu ¢alismanin sonucunda 6grencilerin otantiklik puanlari
orta diizeyde bulunmustur. Ayrica otantiklik puanlarinin
yasla birlikte arttigi goriilmektedir. Bu sonug 6grencilerin
hemsirelik egitimi ile beraber otantiklik diizeylerini
gelistirdigini diisiindiirmektedir. Literatiirde hemsirelik
yapilan otantiklik ¢alismalarina
rastlanmamistir. Klinikteki hemsirelerle ilgili yapilan
calismalar ise bu calismanin sonuglariyla benzerlik
gostermekte otantikligin yasla birlikte arttig1 ve calisma
algilanmasinda  etkili  oldugu
vurgulanmaktadir (Selvi, 2020; Ergiin ve ark., 2022).

Bu calismada otantiklik alt boyut puan ortalamalar ile
gelir durumu, sinif diizeyi ve baba tutumu arasinda
anlamli  farklhiliklar tespit edilmistir.
hemsirelik  6grencileri ile  yapilmis
rastlanmamis olup, lniversite 6grencileri ile yapilan bir
calismada gelir durumunun otantikligi etkilemedigi
bildirilmistir (Oksiiz ve Karalar, 2019).

Oz-duyarlik, hemsirelik bakim verenlerini yakindan
ilgilendirmektedir. Oz-duyarhhk bireyin karsisindaki
kisilere gosterdigi hosgori, anlayis,
hassasiyeti kendisine de yansitmasidir. Bakim verirken
hemsirenin hastaya duydugu empati ve sempati yetenegi
tiilkenmeye ve kisinin
yabancilagmasina sebep olabilir. Oysa bireyin kendi ruh
saglhigina saglayacagi katki hemsirelik bakimini da
gliclendirecektir. Bu agidan kisinin sikinti, hiiziin ve aci
olusturan duygularina acgik olmasi, basarisiz ve yetersiz
oldugu alanlar1 kabul etmesi ve insan yasaminda dogal

6grencileriyle

ortaminin  olumlu

Literatiirde
calismalara

nezaket ve

bir sire sonra kendine

bir siire¢ oldugunu fark etmesi onun 6z-duyarlilik
kapasitesiyle ilgilidir (Aydin ve Kahraman, 2020). Bu
calismanin sonucunda 6grencilerin 6z-duyarlilik puanlar
orta diizeyde bulunmustur. Bu sonuglar literatiirle
benzerlik gostermektedir (Bulduk ve Ardig, 2015;
Hi¢durmaz ve Aydin, 2017; Ozpulat ve Giinaydin, 2018;
Aydin ve Kahraman, 2020; Gezginci ve ark., 2020;
Giimistekin ve Kaya, 2020). Ayrica 6grencilerin yaslari
arttikca 0z-duyarhlik diizeyleri artmaktadir. Yine bu

sonuglar da dgrencilerin aldiklar1 hemsirelik egitiminin
yasamlarina dokunuslar yaptigini ve &grencilerin 0z-
duyarhlik diizeylerini arttirdigini gostermektedir.

Bu ¢alismada 6z-duyarhiligin toplam boyut ortalamasinin
dordiincii smif Ogrencilerde, geliri giderden fazla
olanlarda, yasaminin biiyiik ¢ogunlugunda babasi bakim
verenlerde, baba tutumu demokratik olanlarda anlaml
farkliigin oldugu saptanmistir. Literatiirde anne-baba
tutumlarini demokratik olarak algilayan 6grencilerin 6z-
duyarlilik diizeylerinin ytliksek oldugu fakat gelir
durumuna gore farklilasma olmadigi goriilmektedir
(Eker, 2011; Bulduk ve Ardig, 2015). Literatiirde ¢alisma
sonuclarimizdan farkli olarak yapilan bir ¢alismada
hemsirelik 6grencilerinin 0z-duyarlilik
dizeyleri karsilastirildiginda, 6z-duyarlik diizeyi tgilincii
ve birinci sinif 6grencilerinde ikinci sinif 6grencilerine
gore daha diisiik bulunmustur (Bulduk ve Ardig, 2015).
Yine hemsirelik 6grencileriyle yapilan bir ¢alismada
birinci smiflarin 6z duyarhliklarinin dérdiincii siniflara
gore daha yliksek oldugu saptanmistir (Nazik ve Arslan,
2011).

Otantik bireylerin, kendilerinin olumlu ve olumsuz
yonlerinin farkinda ve kendilerini bu sekilde kabullenen,
ozgirce benligini yasayabilen kisiler olduklari
gorillmektedir (Peterson ve Seligman, 2004). Alan

siniflar1 ile

yazinda 6z-duyarlilik ile otantiklik arasindaki iliskileri
inceleyen calismalar (Neff ve Beretvas, 2013; Yarnell ve
Neff, 2013; Duman, 2014; Ozdemir, 2020) otantiklik
diizeyi yiiksek olan kisilerin 6z-duyarliklarinin da yiiksek
oldugunu bildirmektedir. Bu ¢alismada da literatiir ile
benzer sekilde oOgrencilerin 6z-duyarhliklar1 arttik¢a
otantiklik puanlar1 artmakta ve kendine yabancilagsma ve
dis etkiyi kabullenme puanlari azalmaktadir. Ayrica 6z-
duyarliligin otantiklik iizerinde etkisinin oldugu tespit
edilmistir. Universite 6grencilerinde yapilan bir cahgma
sonucunda kendine yabancilasma, otantik yasam ve dis
etkileri kabullenme alt boyutlarinin 6z-duyarliligin %28’
ini acikladifi tespit edilmistir (Ozdemir, 2020).
Dolayisiyla calismanin sonuglar1 literatiirle benzerlik
gostermektedir. Bu sonuclar, bireyin kendisine karsi
daha duyarli ve anlayish olmasinin daha otantik bir
yasam silirme egilimine katki sagladigini gostermektedir.
Benzer sekilde bireyler kendilerine daha anlayish ve
nazik yaklastikca benliklerini anlayip kabullenerek
kendilerine yabancilasmadigi ve disaridan gelen etkileri
kabullenmedikleri seklinde yorumlanabilir.

5. Sonug

Calismanin sonuglarina gore hemsirelik 6grencilerinin
otantiklik ve 06z-duyarliik puanlar1 orta diizeyde
saptanmistir. Hemsirelik  6grencilerinde otantiklik
arttik¢a, 6z-duyarlhigin da arttig1 saptanmistir. Otantiklik
ve 6z-duyarhlik diizeyi arttikca, kendine yabancilasma ve
dis etkiyi kabullenme puanlarinin azaldigl tespit
edilmistir. Bu sonuglardan hareketle, hemsirelik
ogrencilerinde 0z-duyarligin gelistirilmesine yonelik
miidahale programlar1 uygulanarak otantiklik tizerindeki
etkinligini  degerlendirecek  deneysel c¢alismalarin
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yapilmasi 6nerilebilir. Otantiklik ve 6z-duyarhiligin bakim
kalitesi tizerindeki etkisinin nicel ve nitel arastirma
yontemleri ile ele alinmasi énerilir.

Katki Orani1 Beyam
Yazar(lar)in katki ytlizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistir.

N.U. EA.
K 60 40
T 60 40
Y 100
VTI 20 80
VAY 100
KT 20 80
YZ 20 80
KI 50 50
GR 50 50
PY 80 20

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, Kl= Kkritik inceleme, GR= gonderim ve
revizyon, PY= proje yonetimi, FA= fon alimi.

Catisma Beyani
Yazarlar bu ¢alismada higbir ¢ikar iligkisi olmadigini
beyan etmektedirler.

Etik Onay/Hasta Onami

Bu calisma i¢in Helsinki Bildirgesi kurallarina uyulmus,
ilgili tiniversitenin etik kurulundan onay alinmistir (onay
tarihi: 28 Haziran 2022, onay numarasi: 2022/287).
Arastirmaya dahil olan bireylere online olarak c¢alisma
hakkinda bilgi verilerek Google Forms’a “Bilgilendirilmis
Gonillii Olur Formu” konulmus ve gonillilik olur
sekmesi zorunlu kilindiktan sonra c¢alisma o6lgekleri
uygulanmstir.

Tesekkiir ve Bilgilendirme

Bu calismaya katki veren hemsirelik 6grencilerimize
tesekkiir ederiz. Bu c¢alisma, 14- 16 Ekim 2022
tarihlerinde diizenlenen Uluslararast Maldia Saghk
Bilimleri Kongresi'nde sozel bildiri olarak sunulmustur.
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Abstract: Lack of certain nutrients and foods in the diet may negatively affect oral health. Therefore, nutrition may play an important
role in maintaining oral health. This study aimed to evaluate and compare the nutrient intakes, consumption of food groups and some
fermented foods of individuals with periodontal disease and health. Thirty-one patients with periodontitis, 31 with gingivitis who
applied to the periodontology clinic and 31 individuals of similar age and gender without periodontal disease were included in this
study. Plaque, gingival indices, bleeding on probing, periodontal pocket depth, and clinical attachment level were evaluated. To
determine individuals' daily energy, nutrient intakes, and consumption of food groups, 24-hour food consumption records were kept
for three consecutive days by the nutritionist. Data on individuals' frequency and amount of consumption of some fermented products
were recorded, considering the foods available in our culture and the market. Totally, 34 men and 59 women participated in the study.
Mean energy intake was similar among groups. Energy from total dietary fat (%, P=0.042), saturated fatty acid (P=0.002), and short
and medium chain fatty acids (P=0.003), consumption of dairy products (except cheese) (P=0.009), cheeses (P=0.025), coffee
(P=0.036), whole-grain bread (P=0.010) and kefir (P=0.013) were different among individuals with periodontal disease and
periodontal health. In conclusion, nutrition may have an impact on periodontal health and disease.
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1. Introduction

Periodontal disease and condition are categorized as
periodontal health, periodontal diseases and conditions,
or periodontitis or other conditions affecting the
periodontium, according to the 2017 classification
(Papapanou et al., 2018). Gingival health can be seen in
intact and reduced periodontium without clinical
attachment loss or bone loss. Gingivitis is a clinical
diagnosis initiated by microbial dental plaque
accumulation and inflammation involving the gingiva but
not extending to the periodontal attachment. Clinical
symptoms of inflammation are erythema, edema, pain,
heat, and loss of function (Chapple et al, 2018).
Periodontitis is a chronic multifactorial inflammatory
disease associated with dysbiotic plaque biofilms and
characterized by the progressive destruction of tooth-
supporting tissues. The primary features are loss of
periodontal support, periodontal pocket
formation, and gingival bleeding, as manifested by
clinical attachment loss and radiographically assessed
alveolar bone loss (Papapanou et al, 2018). Dental

tissue

plaque is a community of microorganisms embedded in a
host and bacterial polymer matrix that exists as a biofilm
on the tooth surface (Marsh, 2006). Porphyromas
gingivalis (P. gingivalis), Bacteroides forsythus (B.
Forsythus), and Treponema denticola (T. denticola) can be
detected in supragingival dental plaque
specimens from both healthy and periodontitis patients

microbial

(Ximénez-Fyvie et al, 2000). Streptococcus spp. (S.
sanguis, S. intermedius, S. oralis and S. anginosus),
Actinomyces spp. (A.viscosus, A. naeslundii), Eubacterium
nodatum and Parvimonas micra are associated with
gingivitis (Newman et al., 2006).

Nutrition is an essential adjustable parameter that can
significantly impact oral health. Improper nutrition may
negatively affect oral health, and inadequate oral health
may affect dietary intake, leading to malnutrition.
Therefore, oral health is important in maintaining good
nutrition (Martinon et al, 2021). Excessive sugar
consumption or refined carbohydrates has promoted
dysbiosis of the microbiota, which induces and causes an
inflammatory reaction (Bosma-den Boer et al, 2012).
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Sugar may cause plaque formation and bacterial growth,
leading to periodontitis (Keukenmeester et al., 2014).

Deficiencies of vitamins A, C, E, folic acid, and calcium are
associated with periodontal disease (Gondivkar et al,
2019; Varela-Lopez et al, 2018). Moreover, several
potential health benefits have been attributed to
fermented foods and beverages in recent years, as they
contain biologically active peptides, vitamins, and other
compounds produced by the bacteria responsible for
fermentation. antioxidant,
antimicrobial, anti-fungal, anti-inflammatory, anti-
diabetic, and anti-atherosclerotic properties (Sanlier et
al,, 2019). It has been reported that regular consumption
of foods with high lactic acid content and dairy products
positively affects periodontal health (Shimazaki et al.,
2008). In addition, the total flavonoid content of the diet
(Sparrow et al, 2020), the type of protein source
(Eberhard et al,, 2022), the diet pattern according to the
presence of healthy or unhealthy foods in the diet (Costa
et al, 2022), having high vitamin-mineral and fiber

Fermented foods have

content (Sinead Watson et al, 2022) may be associated
with periodontal health. On the other hand, in a large
cohort study, Western-style dietary components were
compared with individuals who preferred relatively
healthier diets. It was concluded that diet was not
associated with periodontitis risk (Alhassani et al.,, 2021).
In another study, it was shown that the Mediterranean-
style diet is not associated with periodontal disease
(Iwasaki et al, 2021). The relationship between dietary
components to periodontal health is unclear. Thus, this
study aimed to evaluate and compare the nutrient intake,
consumption of food groups and some fermented foods
of individuals with periodontal disease and periodontal
health.

2. Materials and Methods

2.1. Study design and sample

Ninety-three systemically healthy individuals aged 18-65
who applied to the Gazi University Faculty of Dentistry
for treatment were included in this study. To test the
statistical significance of the differences between
gingivitis, periodontitis, and periodontal health groups’
one-way analysis of variance was performed at an effect
size of 0.35, 85% power, and 5% error level and 31 cases
were included in each group.

The study data were collected through a questionnaire
prepared by the researchers. The survey form consisted
of three sections, in which data on the general
characteristics of individuals, food consumption forms,
and the frequency and amount of fermented food
consumption are recorded.

2.2. Selection of Participants

Patients with three teeth other than 20-year-old teeth in
each jaw were included in the present study. Pregnancy,
lactation, patients with an acute oral lesion or necrotizing
ulcerative periodontitis, history of diabetes, rheumatic
fever, lung and kidney disorders, and use of drugs that
affect periodontal tissues (regular use of antibiotics, anti-

inflammatory and mouthwashes), patients who smoke,
or patients who did not quit until last year were
excluded.

Plaque (Silness and Loe, 1964), gingival indices (Loe and
Silness, 1963), bleeding on probing (Ainamo and Bay,
1975), periodontal pocket depth, and clinical attachment
level UNC-15 periodontal probe (Hu-Friedy®, Chicago,
America) were evaluated. Disease types or health status
were determined according to the pocket depth, the
amount of clinical attachment level, and the bleeding rate
on probing. According to 2018 (Papapanou et al., 2018)
new periodontal classification, individuals were divided
into three groups: periodontal health (31 individuals-
control group), gingivitis (31 individuals-test group) and
periodontitis (31 individuals-test groups).

2.3.Food Consumption Records

To determine the daily energy and nutrient intakes and
the amount of consumption of food groups, food
consumption records were kept by the nutritionist using
the 24-hour recall method (Pekcan, 2008). Food
consumption records were taken for three consecutive
days, one of which was on the weekend. If
communication with the patient was interrupted, one-
day records were used to prevent data loss. A form,
including the name of the dish, the foods inside, sizes, and
the amount of all foods, was questioned for the records.
Then, individuals' dietary energy and nutrient intakes
were calculated using the Nutrition Information System
program (BeBiS, 2011). This database contains Turkish
food composition tables for all foods. Finally, the level of
meeting individuals' daily dietary vitamin and mineral
intake was evaluated using the recommendations of the
Turkish Nutrition Guideline (TUBER, 2015).

2.4. Fermented Food Consumption Frequency

Data on
consumption of some fermented products were recorded
considering the foods available in our culture and the
market. The foods questioned were evaluated using a 7-
point Likert-type frequency form (every day, 1-2 per

individuals' frequency and amount of

week, 3-4 per week, 1 per month, 2 per month, 1 per
year, never). In addition, the amounts of foods consumed
each time were recorded, and the daily consumption
amounts were obtained by dividing them by the
frequency of consumption.

2.5, Statistical Analyses

Study data were analyzed using the SPSS 23 package
program. According to the results of the normality test
for the data before the hypothesis tests, in the
Kolmogorov-Smirnov test, the p-value was over 0.05, and
it was concluded that the sample size was also suitable
for the parametric test criteria. One-way analysis of
variance (One-way ANOVA) and chi-square analysis were
used to compare study groups according to data. The
Bonferroni test was used as a post hoc test for the
significant differences. The
accepted as 0.05 in all analyses.

significance level was
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3. Results

General information about individuals is given in Table 1.
Accordingly, all groups have a similar distribution
regarding age, body weight, height, and gender (P>0.05).
Data on the energy and macronutrient intakes of the
participants are given in Table 2. Accordingly, the daily
energy intakes of individuals with unhealthy and healthy
periodontium are similar (P>0.05). Likewise, there was
no significant difference regarding protein intake (g),
protein intake per body weight, percentage of energy
from protein (protein %), fat (g), carbohydrate (g)
intakes,
(carbohydrate %) and fiber (g) among unhealthy and
healthy periodontium groups (P>0.05). It was observed

percentage of energy from carbohydrates

that the percentage of energy from fat (fat %) was the
highest (43.20£8.53) in patients with gingivitis and the

lowest (38.19+7.25) in patients with periodontitis
(P=0.042). Regarding the distribution of energy from
fatty acids, while there was no difference between the
groups regarding mono and polyunsaturated fatty acids,
it has been found that patients with periodontitis have a
lower percentage of saturated fatty acids than patients
with gingivitis and individuals with periodontal health
(P=0.002). Patients with periodontitis also had the
lowest percentage of energy from short and medium-
chain fatty acids (P=0.003).

There was no difference between the groups regarding
the participants'
(Supplementary Table 1). In addition, the meeting value
of vitamin and mineral intakes according to the
recommendations of the nutritional guideline was similar
between the groups (Supplementary Table 2).

vitamin and mineral intake

Table 1. General information about individuals (n=93) (X + SD)

Properties Healthy gingiva Gingivitis Periodontitis P
Age (year)* 34.13+13.21 38.10+13.65 39.97+11.23 0.183
Body weight (kg)* 67.28+14.11 75.37+16.47 72.87£11.50 0.074
Height (cm)* 167.16+5.62 169.60£10.05 166.23+9.90 0.302
M 9 (28.1% 13 (43.3% 12 (38.7%
Gender (%)** en (28.1%) (43.3%) (38.7%) 0.441
Women 23 (71.9%) 17 (56.7%) 19 (61.3%)

*One-way Anova test, **Chi square test

Table 2. Energy and macronutrient intakes of individuals (n=93) (x £ SD)

Energy and nutrients Periodontal Health Gingivitis Periodontitis P
Energy (kcal) 1493.61+740.93 1394.49+481.85 1405.36+434.16 0.753
Protein (g) 57.34+27.72 52.94+21.76 52.37+13.15 0.613
Protein (g/kg) 0.87+0.40 0.72+0.27 0.73£0.22 0.107
Protein (%) 15.88+3.12 15.63+3.84 16.00+£4.59 0.933
Fat (g) 68.07+£40.45 67.86+28.71 59.23+18.16 0.435
Fat (%) 40.16£7.202 43.2048.53b 38.19+7.25¢ 0.042*
Saturated fatty acids (%) 14.58+3.702 15.29+3.192 12.20+3.59b 0.002*
Short and medium chain fatty acids b "
(%) 1.88+0.722 1.99+0.722 1.38+0.74 0.003
Monounsaturated fatty acids (%) 14.79+3.73 15.03+3.63 13.57+3.15 0.222
Polyunsaturated fatty acids (%) 7.93+2.88 9.79+5.27 9.50+2.79 0.119
Carbohydrate (g) 158.80+78.20 139.79+61.09 161.76£67.00 0.410
Carbohydrate (%) 43.72+8.75 41.20+10.92 45.77+£10.27 0.208
Fiber (g) 15.33+8.97 16.30+£7.31 17.04+6.94 0.685

abe Statistically significant values has marked with different letters (a), (b) or (c), P<0.05.

Consumption amounts of food groups of individuals are
given in Table 3. Legume consumption in both patient
groups (gingivitis and periodontitis) was higher than in
individuals with  periodontal health (P=0.004).
Consumption of dairy products (except cheese) was
higher in the periodontal health group than in the patient
group (P=0.009). Cheese is consumed less than other
groups in patients with periodontitis (P=0.025). The
highest coffee consumption was in individuals with
periodontal health and the lowest in periodontitis

Table 4 shows the intake of some fermented foods
according to the consumption by
individuals. Consumption of the whole-grain bread types
and kefir was significantly different between the groups
(P=0.010 and P=0.013, respectively). Consumption of
whole-grain bread types was higher in individuals with
periodontal health than in patient groups. Kefir is
consumed by individuals with the highest periodontal

frequency of

health and the lowest by patients with periodontitis.
There was no difference between the groups regarding

patients (P<0.036). Consumption of other food groups the consumption frequency of fermented foods
was similar (P>0.05). (Supplementary Table 3).
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Table 3. Consumption amounts of food groups of individuals (n=93) (% * SD)

Food groups Periodontal health Gingivitis Periodontitis P

White bread and bagels 68.31+66.33 67.63+55.10 89.87+58.37 0.261
Whole breads 20.41+30.99 13.93+41.25 10.23+30.70 0.498
Cereals and cereal products 57.06£40.35 44.87+37.60 61.52+34.92 0.210
Pastries and snacks 21.53+25.45 23.10+£45.52 11.84+17.54 0.319
Eggs 42.28+50.63 27.30+25.35 30.29+23.31 0.218
Fruits 105.41+106.99 85.20+96.37 128.06+132.75 0.339
Vegetables 238.56+263.10 255.00+£167.29 176.74+107.58 0.245
Nuts and seeds 15.00£15.63 26.83+33.34 18.61+15.48 0.121
Legumes 5.75+7.41a 13.90£13.17b 14.65+£12.83b 0.004*
Potatoes 39.06+44.53 44.13+59.12 52.26+46.35 0.578
Dairy products (except cheese) 139.16+112.72a 91.20+£80.52b 72.87+£55.16¢ 0.009*
Cheeses 29.13+£18.672 37.67+27.69b 22.55+16.35¢ 0.025*
Non-alcoholic sweet drinks 44.22+87.56 37.77+69.30 28.90+51.90 0.695
Coffee 42.91+70.692 30.67+45.95b 10.03+18.15¢ 0.036*
Tea 284.31+£291.20 420.60+318.32 331.52+258.04 0.179
Soda 28.47+67.11 20.03+46.02 0.00+0.00 0.055
Alcoholic beverages 5.25%26.29 0.00+0.00 1.06£5.93 0.384
Oils 17.53+9.80 17.00+9.67 19.71+£7.78 0.470
Fats 5.41+5.65 5.47+6.45 4.74+4.85 0.857
Sugary foods (total) 30.59+64.34 18.33+21.43 21.23+22.44 0.481
Sugar. honey. molasses. jam. etc 12.75+x17.90 10.67+14.62 15.13+16.05 0.565
Ice cream and chocolate 17.84+51.60 7.67+13.18 6.10+16.99 0.306
Meats (total) 101.84+83.23 80.40+75.59 86.77+53.37 0.484
Fishes 5.41+21.29 1.10+6.02 6.97+27.73 0.518
Red meats 42.91+54.74 36.93+37.55 45.29+42.08 0.763
Poultry meats 47.31+57.24 36.23+64.14 32.26+49.42 0.558

abe Statistically significant values has marked with different letters (a), (b) or (c), P<0.05.

Table 4. Intake amounts of some fermented foods according to the consumption frequency of individuals (n=93)

(g/day) (x + SD)

Fermented foods Periodontal health Gingivitis Periodontitis P
Yogurt 115.78+70.74 87.70+63.75 89.29+62.55 0.171
Probiotic yogurt 1.94+7.70 0.50+1.78 3.45+17.96 0.599
Boza 0.72+£2.57 1.87+8.12 1.45+7.72 0.785
Tarhana 27.91+31.85 29.37+32.41 31.16+39.25 0.933
Sausage 5.16+6.01 6.47+£10.12 5.87+8.72 0.828
Bacon 0.47+1.80 0.27+0.69 0.87+3.58 0.595
Soy Sauce 0.50+1.55 0.03+£0.18 0.03+£0.18 0.072
Pickle 6.91+9.99 5.10+8.58 10.06x20.92 0.392
Sourdough bread 5.69+16.05 8.53+32.46 11.42+£29.28 0.697
Whole grain breads 34.15+40.652 16.23+£31.42b 9.41+£22.40b 0.010*
Ayran 114.47£176.06 87.87+90.64 72.45+£94.20 0.420
Kefir 42.25+74.78a 17.97+£52.47b 2.00+9.73¢ 0.013*
Salgam 3.63+x17.74 1.33+6.12 4.68+12.87 0.604

abe Statistically significant values has marked with different letters (a), (b) or (c), P<0.05.
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4. Discussion

The frequency and amount of consumption of some
fermented foods by individuals with periodontal disease
and periodontal health and their nutrient intakes were
evaluated and compared. Research data show that
periodontal health can be achieved by substituting
saturated fats with monounsaturated fatty acids (MUFA)
and polyunsaturated fatty acids (PUFA), specifically n-3
PUFA (Varela-Lopez et al, 2015). There is much
information that omega-3 fatty acids have a positive role
their  antibacterial, antioxidant, and
immunomodulatory effects (Varela-Lopez et al, 2016).
High saturated fatty acid intake poses a risk for
periodontitis (Watson et al, 2022). Along with that, a
low-fat and high-fiber diet for eight weeks improved
periodontitis markers (Kondo et al., 2014). In this study,

due to

saturated fat intake was lower in patients with
periodontitis, contrary to the literature; however, the
percentage of energy from saturated fatty acids is above
the recommended values in all three groups. It is
recommended to reduce saturated fatty acids in the diet
as much as possible and to keep below 10% according to
the recommendations of the Turkish Nutrition Guideline
(TUBER, 2015). On the other hand, intakes of short and
medium-chain fatty acids, which are saturated fatty acids,
were low in individuals with periodontitis. It has been
reported that short and medium-chain fatty acids have an
inhibitory effect on pathogenic microorganisms in the
oral cavity (Huang et al, 2011). Therefore, it was thought
that when the fat content of the diet is high, the type of
fatty acids and total fat intake may affect periodontal
health.

Increasing the intake of whole grains without increasing
the total energy intake in the diet may reduce the risk of
periodontitis (Merchant et al, 2006). An inverse
association between a high-fiber diet and periodontal
disease has been found among US adults aged 30 and
older. This is related to low whole grain intake in patients
with periodontal problems (Nielsen et al., 2016). Whole
grain foods have a low glycemic load and high fiber, zinc,
and vitamin E content. These components may be
important in maintaining periodontal health (Kaur et al,,
2016; O’Connor et al., 2020; Santonocito et al., 2021). It is
also one of the main components of healthy dietary
patterns associated with high whole grain consumption
and low risk of periodontal disease (Altun et al, 2021).
Whole grains have high polyphenol content, especially
phenolic acids, flavonoids, and lignans (Tian et al.,, 2019).
Polyphenols can reduce the initiation and progression of
periodontitis by biological mechanisms with their anti-
inflammatory and antioxidant effects (Basu et al.,, 2018).
The selection of polyphenols at each meal or snack,
combined with oral hygiene care measures, prevents
periodontitis and other chronic inflammatory conditions
that cause it (Palaska et al,, 2013). To our knowledge,
there is no study on the relationship of wholemeal bread,
another type of bread, with periodontal diseases.
However, it has been shown to have the best antioxidant

potential due to buckwheat wholemeal flour's high free
phenol content (Skrovankova et al., 2020). In this study,
the consumption of whole-grain bread is higher in
individuals with periodontal health.

Legumes are expected to positively affect oral health
since they have slowly digestible starch content and high
antioxidant vitamin and mineral content (Halvorsrud et
al,, 2019). To our knowledge, although there are no data
on the relationship between legume consumption and
periodontal diseases, a study evaluating seed/legume
consumption concluded that these nutrients are not
associated with severe periodontal disease (Salazar et al.,
2018). In this study, legume consumption was lower in
individuals with periodontal health than in individuals
with periodontal disease.

Coffee has antioxidant and anti-inflammatory effects, as
well as caffeine (Ng et al,, 2014). An imbalance between
oxidative stress and antioxidant capacity plays an
essential role in the pathogenesis of periodontal disease
(Guentsch et al.,, 2008). The primary etiologic basis of
periodontal disease is a bacterial disease, and excessive
host inflammatory response may be critical to the
pathogenesis of periodontitis (Guentsch et al, 2008).
There is an inverse correlation between drinking one cup
or more of coffee per day during the maintenance phase
of periodontal treatment and the occurrence of
periodontitis (He¢imovi¢ et al, 2011). Coffee
consumption was higher in patients with less bone loss.
This suggests that coffee may have a protective effect on
periodontal health (Duarte and Reis, 2015). In this study,
it was observed that individuals with periodontal health
drank higher amounts of coffee, and patients with
periodontitis consumed less coffee than patients with
gingivitis.

Consumption of milk and fermented products reduces
the risk of periodontitis (Adegboye et al,, 2012). Regular
milk-based protein consumption can effectively reduce
alveolar bone loss in periodontitis (Seto et al.,, 2007). It
has been shown that milk proteins affect bone
metabolism by promoting bone formation, suppressing
bone resorption, and maintaining the balance of bone
remodeling in healthy adult men (Toba et al,, 2001). Milk
and its products (e.g., yogurt, cheeses and kefir) are also
the best sources of calcium (Hildebolt, 2005; Adegboye et
al, 2012). Calcium and vitamin D intake prevents
osteoporosis and ensures the attachment of the tooth to
the alveolar bone (Krall et al, 2001). In periodontal
disease, vitamin D and calcium deficiency result in bone
loss and increased inflammation (Hildebolt, 2005). Eating
a diet low in calcium may result in severe periodontal
disease (Nishida et al., 2000). In this study, milk and
cheese consumption was low in patients with
periodontitis, which supports the literature. In addition,
fermented foods reduce the risk of periodontitis through
probiotic or antibacterial activities, depending on the
density of lactic acid bacteria they contain (Farnworth,
2005; Sanlier et al., 2019). Kefir is an acidic and slightly
alcoholic fermented milk believed to come from the
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Caucasus mountains (Liu and Lin, 2000). It has
antibacterial action against many pathogenic organisms
due to forming organic acids (hydrogen peroxide,
acetaldehyde, dioxide)
(Helander et al,, 1997). In animal studies, kefir has been
shown to reduce bone loss and inflammation (Vieira et
al,, 2021). When the effects of kefir on cariogenic bacteria
and the number of these bacteria, and the relationship of

carbon and bacteriocins

Lactobacillus with periodontopathogens are examined, it
is predicted that it can be used in the treatment of
periodontal diseases (Sahin and Ozmerig, 2021). In this
study, the findings showed that individuals with
periodontal health consume more kefir than patients
with gingivitis and periodontitis.

The strength of the present study is that gingivitis and
periodontitis, which are periodontal diseases, were
separately evaluated intake. In
addition, foods belonging to Turkish culture were
questioned to determine the protective role of fermented
food consumption habits in oral health. The small sample

regarding dietary

size and the inability to assess the causality of the data
obtained due to the nature of the study were the
limitations of the present study. On the other hand, the
results cannot be generalized due to the differences in
fermented food consumption between cultures.

In conclusion, based on the differences regarding dietary
fatty acid content, consumption of dairy products, coffee,
as well as whole-grain bread and kefir from fermented
foods between study groups, the type of foods and
nutrients may be associated with periodontal disease and
healthy periodontium. However, these results should be
validated in different cultures and larger samples.
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Abstract: The aim of this study is to compare the rates of acute kidney injury (AKI) occurence and mortality between hospitalized
patients with SARS-CoV-2 infection variant B.1.1.7 positive and negative. 200 hospitalized patients with SARS-CoV-2 infection included
in the study. The sociodemographic characteristics of the patients and the laboratory values were obtained retrospectively from the
patient files and electronic records. 121 patients with variant B.1.1.7 positive SARS-CoV-2 (group 1) and 79 patients with variant
B.1.1.7 negative SARS-CoV-2 (group II) included in the study. Acute kidney injury developed at a higher rate in group II patients [15/79
(19%),] compared to group I patients [7/121 (5.8%)] (P=0.004). When 180 patients without chronic kidney disease included in the
analysis, acute kidney injury developed in 7 (6.4%) of 110 variant-positive patients, while acute kidney injury developed in 13 (18.6%)
of 70 variant-negative patients (P=0.011). It was shown that, AKI development was lower in variant positive patients compared to
variant negative patients (OR: 0.32 and 95% CI: 0.12 - 0.88, P=0.027) and age was an independent risk factor for AKI (OR: 1.06 and
95% CI: 1.02 - 1.11, P=0.002). The development of AKI, presence of pre-dialysis chronic kidney disease and age were found to be
independent risk factors for mortality [respectively (OR: 6.09 and 95% CI: 1.64 - 22.58, P=0.005), (OR: 5.37 and 95% CI: 1.38 - 20.93,
P=0.016), (OR: 1.06 and 95% CI: 1.02 - 1.11, P=0.005)].
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1. Introduction

COVID-19 infection, defined as a pandemic by the World
Health Organization (WHO) on 11th March 2020, is a
deadly virus outbreak that seriously affects human life
and the global economy. The International Committee on
Taxonomy of Viruses named it as 'severe acute
respiratory syndrome (SARS-CoV-2)
because it has the same genome as the coronavirus
infection that causes SARS (Gupta et al, 2020). The
disease has spread tremendously around the world since
its onset in December 2019, resulting in more than 329
million cases of COVID-19 with more than 5.5 million
deaths so far (Chavda et al,, 2022).

One of the first mutants for SARS-CoV-2 infection, B.1.1.7
(Alpha), was identified in southeast England in
September 2020 and has quickly become the most
common variant in the UK (Tao et al, 2021). Later, the
B.1.351 variant (Beta) identified in South Africa, the P.1

coronavirus-2'

variant (Gamma) identified in Brazil, and the Delta strain
reported in India, spread rapidly all over the world (Gao
etal., 2021). The variant detected in South Africa on 26th
November 2021 was named Omicron (CDC, 2021). The
Omicron variant has more than 50 mutations, and it is
related to high transmissibility and mortality (Callaway,
2021). The Lambda variant was first identified in Peru in
August 2020, and then the Mu variant was first identified
in Colombia (Chavda et al, 2022). Zeta (P.2), Eta
(B.1.525), Theta (P.3), Iota (B.1.526) and Kappa
(B.1.617.1) variants are not considered to be of concern
(Chavda et al.,, 2022). SARS-CoV-2 continually undergoes
genomic mutations to adapt to the host, causing new
challenges and limitations in current treatment options.

Coronaviruses bind to the angiotensin-converting
enzyme 2 (ACE-2) receptor to enter the host (Zhou et al,,
2022). It is known that ACE-2 protein is abundantly
expressed in many cell types, such as intestinal epithelial
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cells, renal tubular epithelial cells, cardiac and arterial
smooth muscle cells (Zou et al., 2020). Therefore, COVID-
19 infection may progress with dyspnea, diarrhea, acute
heart damage and acute kidney failure as well as upper
respiratory tract infection symptoms. AKI develops at a
rate of 5-43% through various mechanisms such as acute
tubular damage, poor renal perfusion, rhabdomyolysis,
inadequate oral intake, increased insensible sweating,
vomiting, sepsis, cytokine-mediated injury, and direct
viral invasion and multi-organ failure in COVID-19
patients (Copur et al.,, 2022). A meta-analysis estimated
that 28% of patients developed AKI and 9% needed
dialysis. In addition, these rates were even higher in
patients hospitalized in the intensive care unit (Copur et
al.,, 2022). In these patients, AKI is associated with worse
prognosis, longer hospitalization and increased mortality
(Cheng et al, 2020; Chen et al, 2020; Kanbay et al,
2022).

Although hospitalized SARS-CoV-2 patients and the
development of AKI have been studied many times, we
could not find any study which investigates the effect of
variant B.1.1.7 positivity on the development of AKI and
mortality. Therefore, it was aimed to compare the rates
of acute kidney injury (AKI) development and mortality
between hospitalized patients with SARS-CoV-2 infection
variant B.1.1.7 positive and negative.

2. Materials and Methods

This study was carried out retrospectively for the
patients who were hospitalized for the treatment of
COVID-19 at Samsun Training and Research Hospital
between February 1, 2021 and March 31, 2021.

Patients, who underwent hemodialysis or peritoneal
dialysis for chronic renal failure, or renal transplantation
patients, patients with estimated glomerular filtration
rates (eGFRs) less than 30 ml/min/1.73 m2, advanced
chronic kidney disease, and patients younger than 18
years of age were excluded from the study. All included
patients received the same treatment protocol. The
treatment protocol was applied according to the 'COVID-
19 Diagnosis and Treatment Guide' of the Ministry of
Health (SBS, 2020).

A total of 200 hospitalized patients with positive
polymerase chain reaction results for SARS-CoV-2
infection were included in the study. The patients were
divided into two groups as variant B.1.1.7 positive (group
I; n=121), and variant B.1.1.7 negative (group II; n=79).
The sociodemographic characteristics of the patients and
the laboratory results were obtained retrospectively
from the files and electronic records. Comorbidities such
as diabetes mellitus, hypertension, chronic obstructive
pulmonary disease, congestive heart failure, coronary
artery disease, malignancy and pre-dialysis chronic
kidney disease of the patients were recorded. The length
of hospitalization, the need for intensive care unit, the
basal creatinine levels at hospitalization and the
previously known creatinine levels of the patients were
also recorded. Kidney Disease Improving Global

Organization (KDIGO) criteria were used to determine
whether there was renal dysfunction and whether acute
kidney injury developed during hospitalization (Khwaja,
2012). According to these criteria; 1.5-1.9 times increase
in serum creatinine level compared to basal value or
creatinine value of 0.3 mg/dl increase was defines as
stage 1, 2-2.9-fold increase from the baseline creatinine
level was defined as stage 2, and at least 3-fold increase
or serum creatinine level = 4 mg/dl or the need for renal
replacement therapy were considered as stage 3
(Khwaja, 2012). It was also
hemodialysis was taken, and the outcome of the
treatment as exits, transfer to intensive care unit or
discharged home. In-hospital mortality was evaluated
according to the survival status.

Bio-Speedy, SARS COV-2 Double Gene RT-qPCR kit was
used to diagnose COVID-19. This kit was studied with the
BioRad CFX96 RT-PCR device. With the present Kit, the
diagnosis of COVID-19 was made with the SARS CoV-2
nucleoprotein and oligoprimers belonging to the ORF1ab

recorded whether

conserved gene region. VOC-202012/01 is a variant of
SARS-CoV-2 in the B.1.1.7 strain. “Bio-Speedy® SARS-
CoV-2 +V0C202012/01 RT-qPCR/Tiirkiye” kit was used
for COVID-19 variant detection.

2.1. Statistical Analysis

SPSS 21.0.0.1 for Windows (SPSS; IBM) software was
used for statistical analysis. Data distribution was
determined using the Kolmogorov-Smirnov test. The
homogeneity of the variables was determined using the
one-way ANOVA test of homogeneity of variance.
Continuous variables were reported as mean (+standard
deviation) or as median (minimum-maximum) according
to the data distribution. Categorical variables were
reported as percentages. According to the data
distribution student t-test or Mann Whitney U test were
used to compare changes in laboratory values within the
groups. Chi-square test or Fisher's Exact test were used
to compare categorical variables between the two
groups. Mortality data were presented as ratio (95%
confidence interval). Logistic regression test was used in
risk factor analysis. A p value of < 0.05 was considered
significant statistically.

3. Results

Acute kidney injury developed in 22 of 200 patients
included in the study (11%). While 7 of these 22 patients
(5.8% of group I) were variant B.1.1.7 positive, 15
patients (19% of group II) were variant negative
(P=0.004).

121 patients with variant B.1.1.7 positive (group I), and
79 patients with variant B.1.1.7 negative (groupll)
included. The comparison of clinical and laboratory
parameters of variant B.1.1.7 positive and variant B.1.1.7
negative patients included in the study is given in Table
1.
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Table 1. The comparison of clinical and laboratory parameters of variant B.1.1.7 positive and variant B.1.1.7 negative
patients in terms of mortality and the development of acute kidney injury.

Variant positive (n = 121)(%) Variant negative (n = 79)(%) P
Age, mean  SD 55.69 £ 15.77 60+16.11 0.062
Gender (Male), n (%) 54 (44.6) 47 (59.5) 0.040
Comorbidity, n (%) 76 (62.8) 56 (70.9) 0.239
Diabetes Mellitus 31 (25.6) 14 (17.7) 0.191
Hypertension 54 (44.6) 41 (51.9) 0.314
COPD 12 (9.9) 17 (21.5) 0.023
Heart failure 12 (9.9) 12 (15.2) 0.262
Coronary artery disease 18 (14.9) 9(11.4) 0.481
Malignancy 8 (6.6) 1(1.3) 0.075
Chronic kidney disease 11 (9.1) 9(11.4) 0.596
White Blood Count, per mm? 6200 (1900 - 30000) 6000 (1800 - 19600) 0.331
Neutrophil 4100 (1000 - 27000) 4000 (1000 - 18300) 0.326
Lymphocyte 1200 (200 - 3400) 1200 (200 - 4200) 0.734
Hemoglobin*, gr / dL 128+ 1.7 129+1.7 0.884
Thrombocyte, per mm?, x10 200 (18.7 - 544) 195 (46 - 664) 0.469
Baseline Creatinine 0.8(0.4-2.8) 0.9 (0.5-3) 0.061
Creatinine at hospitalization 0.8(0.4-8) 0.9 (0.5-13) 0.032
Urea 31.5(12 - 206) 38 (11-201) 0.223
CRP 26.8 (0.6 - 378) 37.9 (0.47 - 306) 0.288
Ferritin 314 (4.7 - 1655) 185 (5.8 - 2000) 0.036
D-dimer 0.6 (0.2 -15,2) 0.36 (0.02 - 14.9) 0.007
Acute kidney injury, n (%) 7 (5.8) 15 (19) 0.004
Hemodialysis 3(2.5) 3(3.8) 0.699
Lerllgth of hospitalization, median 7 (1 - 43) 7(3-23) 0.900
(min - max)
Length od stay in ICU, n (%) 12 (9.9) 15 (19) 0.067
Exitus, n (%) 11 (9.1) 8(10.1) 0.807

COPD= chronic obstructive pulmonary disease, ICU= intensive care unit

There was not any significant difference between the two
groups in terms of age, comorbidities such as, diabetes
mellitus, hypertension, congestive heart failure, coronary
artery disease, malignancy and pre-dialysis chronic
disease, and white blood cell, neutrophil, lymphocyte
count, hemoglobin, platelet count, urea, CRP (C reactive
protein), basal creatinine level before hospitalization,
length of stay in the hospital or in the intensive care unit,
the rate of hemodialysis need and mortality. However,
male gender, chronic obstructive pulmonary disease
history, and creatinine levels at admission, and the rate of
acute kidney injury occurrence were higher in variant-
negative patients, while ferritin and D-dimer levels were
higher in variant-positive patients (Table 1).

The mean age and comorbidity of patients who
developed acute kidney injury were higher than those
who did not (P<0.001 and P=0.009, respectively). In
addition, the development of AKI was lower in variant
B.1.1.7 positive patients (P=0.004). The comparison of all
patients with and without acute kidney injury is given in
Table 2.

When age, male gender, positive variant status, presence
of pre-dialysis chronic kidney disease and comorbidity
status were modeled as independent variables in the risk
factor analysis for the development of acute kidney

injury was less in variant positive patients (OR: 0.32 and
95 %). CI: 0.12 - 0.88, P=0.027) and age (OR: 1.06 and 95
% CI: 1.02 - 1.11, P=0.002) were found to be
independent risk factors for AKI. Gender (OR: 1.38 and
95 % CI: 0.51 - 3.77, P=0.526), CRF (OR: 0.39 and 95 %
Cl: 0.07 - 2.07, P=0.268), and the presence of
comorbidity (OR: 2.45 and 95 % CI: 0.49 - 12.29,
P=0.276) were not associated with the development of
AKI.

180 of 200 patients did not have chronic kidney disease,
while 20 patients had pre-dialysis chronic kidney
disease. All these 20 patients had a level of stage 3 or less
chronic kidney disease. Because patients with advanced
chronic kidney disease are excluded at the beginning of
the study. When 180 patients with chronic kidney
disease were analyzed, AKI developed in 7 (6.4%) of 110
variant positive patients, while AKI developed in 13
(18.6%) of 70 variant negative patients. There was a
higher rate of AKI development in variant-negative
patients without renal failure (P=0.011). When only 20
patients with chronic kidney disease were analyzed, AKI
did not develop in any of the 11 variant-positive patients,
while AKI developed in 2 (22.2%) of the 9 variant-
negative patients. Although the development of AKI was
observed more frequently in variant negative patients

BS] Health Sci / Demet YAVUZ et al.

627



Black Sea Journal of Health Science

with pre-dialysis chronic kidney disease, this difference
was not statistically significant (P=0.189). Among 180
patients without chronic kidney disease, the median
length of hospital stay was 7.5 (1 - 43) days in variant
positive patients (n=110) and 7 (3 - 23) days in variant
negative patients (P=0.934). In 20 patients with chronic
kidney disease, the median length of hospital stay was 4
(1 - 41) days in variant positive patients (n=11) and 7 (4
- 15) days in variant negative patients (P=0.340). There
was no statistical difference between patients with and

without chronic kidney disease in terms of length of
service stay, regardless of whether the variant was
positive or negative. Of the 200 patients, 19 died and 181
were discharged. Patients
(P<0.001), had more chronic kidney disease not

who died were older

requiring dialysis (P=0.001), and had a higher incidence
of newly developing acute
hospitalized (P< 0.001). Comparison of all deceased and
discharged patients is given in Table 3.

kidney injury while

Table 2. Factors affecting the development of acute kidney injury (n=200)

AKI developed (n: 22) (%) AKI not developed (n: 178) (%) P
Age, years, mean + SD 70.6 £9.7 55.8+159 <0.001
Male gender, n (%) 13 (59.1) 88 (49.4) 0.393
Variant B.1.1.7 Positivity 7 (31.8) 114 (64) 0.004
Pre-dialysis chronic kidney disease 2(9.1) 18 (10.1) 0.880
Comorbidity 20 (90.9) 112 (62.9) 0.009
Table 3. Factors affecting mortality (n=200)
Deceased (n: 19) (%) Discharged (n: 181) (%) P
Age, years, mean + SD 70.6 +13.8 56 +15.6 <0.001
Male gender, n (%) 12 (63.2) 89 (49.2) 0.246
Positive variant 11 (57.9) 110 (60.8) 0.807
Pre-dialysis chronic kidney disease 6 (31.6) 14 (7.7) 0.001
Acute kidney injury 7 (36.8) 15(8.3) <0.001
Comorbidity 15 (78.9) 117 (64.6) 0.210

In mortality risk factor analysis; when age, male gender,
variant positivity, history of chronic kidney disease, AKI
development status and comorbidity status were
modeled as independent variables, development of AKI
(OR: 6.09 and 95 % CI: 1.64 - 22.58, P=0.005), presence
of predialysis chronic kidney disease (OR: 5.37 and 95 %
Cl: 1.38 - 20.93, P=0.016) and age (OR: 1.06 and 95 % CI:
1.02 - 1.11, P=0.005) were determined as independent
risk factors for mortality. Positive variant (OR: 1.73 and
95 % CI: 0.54 - 5.52, P=0.355), gender (OR: 1.47 and 95
% CI: 0.49 - 4.48, P=0.493) and presence of comorbidity
(OR: 0.41 and 95 % CI: 0.09 - 1.81, P=0.237) were not
associated with the mortality.

4. Discussion

Acute kidney injury is common in hospitalized patients
with SARS-CoV-2 infection and is associated with
increased in-hospital mortality. Considering all the
patients included in the study who were hospitalized due
to SARS-CoV-2 infection in our study, a substantial rate of
AKI developed in 11%. In addition, although AKI was
lower in variant B.1.1.7 positive patients than in variant
B.1.1.7 negative patients, advanced age and greater
number of comorbid diseases increased AKI. Again, the
development of AKI, the presence of pre-dialysis chronic
kidney disease and advanced age were associated with
increased mortality. Our study shows that in order to
reduce mortality and prevent negative outcomes in
patients hospitalized for SARS-CoV-2 infection, the

development of AKI should be kept in mind and
necessary precautions should be taken immediately.

SARS-CoV-2 infection starts with the entry of the virus
through the mucous membrane of the mouth, nose or
conjunctiva (Zhou et al.,, 2020). SARS-CoV-2 binds to the
angiotensin-converting enzyme 2 (ACE2Z) receptor to
enter the host cell (Gu et al., 2005). ACE2 is expressed in
humans mainly in type II alveolar cells of the lung, but
also in the small intestine, heart, liver, and kidney. In
autopsy samples from previous SARS-CoV-2 infected
patients, histochemical examination revealed virions,
RNA, and antigens in the lung and other organs, including
the kidney (Gu et al, 2005). In SARS-CoV-2 infection,
acute kidney injury develops due to factors such as
sepsis, drug toxicity, rhabdomyolysis, diarrhea-related
pre-renal factors or decreased hydration (Ronco and
Reis, 2020). In addition, direct renal cell infection is
possible, especially with viral particles in the proximal
tubules and podocytes (Couturier et al., 2020; Farkash et
al, 2020; Su et al,, 2020). In addition, in more severely
affected patients, a cytokine storm may also cause kidney
tissue damage, independent of the virus (D'Marco et al,,
2020; Shi et al,, 2020). It has been known for a long time
that the inflammatory cytokines cause glomerulopathy as
well as acute kidney injury (Gonzalez-Cuadrado et al,
1997; Sanz et al, 2011). Even COVID-19-related acute
kidney injury may also progress with damage to other
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syndrome development (Carriazo et al., 2020). Our study
was similar to the study of Kanbay et al. in which 92
(11.9%) of 770 hospitalized patients developed acute
kidney injury (Kanbay, 2022), and when all COVID-19
patients were taken into account, acute kidney injury was
11% in our study.

It is known that acute tubular necrosis (ATN) and
endothelial damage caused by severe inflammation and
hemodynamic imbalance in COVID-19 infection
contribute to kidney damage (Su et al,, 2020; Zahid et al,,
2020), and AKI, proteinuria and hematuria may develop
(Copur et al, 2022). AKI is usually observed in the
context of systemic organ failure (Naicker et al, 2020).
Among 701 COVID-19 patients admitted to a Wuhan
hospital, 43.9% had proteinuria at presentation, 26.7%
hematuria, 14.4% elevated serum creatinine, 13.1% high
urea, and 13.1% estimated glomerular filtration rate
reduction (eGFR) <60 mL/ min/1.73 m. In addition, 5.1%
of these patients developed acute kidney injury, and it
was found that the development of AKI during
hospitalization was associated with in-hospital mortality
(Cheng et al., 2020). However, in this study, there was no
information about the basal creatinine levels of the
patients before admission to the hospital. In our study,
the baseline creatinine levels of the patients before
admission to the hospital were also recorded
retrospectively. The presence of chronic kidney disease
significantly increased mortality, as in acute kidney
disease, and the presence of chronic kidney disease was
an independent risk factor for mortality in the risk factor
analysis. To the best of our knowledge, this is the first
study to show the association between the presence of
pre-dialysis chronic kidney disease and poor outcome in
COVID-19 patients. Therefore,
function during hospitalization of patients with chronic
kidney disease and renal dysfunction that may change
intermittently after hospitalization should be kept in
mind. Adequate fluid support, stabilization of vital signs,
oxygenation and avoidance of nephrotoxic drugs are of

evaluation of renal

great importance. In this way, early detection and
treatment of kidney abnormalities can help improve the
prognosis of COVID-19.

Three waves of the SARS-COV-2 pandemic have hit the
world hard so far, and more waves are likely to come. As
new variants continue to emerge with new mutations,
infectivity, contagiousness, virulence and antigenicity
will continue to change and occupy the whole world.
Although many reports about COVID-19 continue to
come in recently, the nature of the virus and its ability to
transform remain a mystery (El-Shabasy et al.,, 2022). A
second wave of SARS-CoV-2 infections spread in the UK
in 2020, in conjunction with the emergence of the more
contagious B.1.1.7 variant (Snell et al., 2021). It is known
that B.1.1.7 variant mutant virus remains in the
respiratory tract for a longer time (Snell et al,, 2021). In
addition, hypoxemia was higher in those infected with
the B.1.1.7 variant, which is known to be more
contagious, supporting the evidence that the B.1.1.7

variant is associated with more severe disease (Snell et
al, 2021). In a meta-analysis, it was stated that variant
B.1.1.7 had a higher contagiousness, more severe disease
and higher mortality rate compared to other variants
(Liu et al, 2020), however, in our study, variant B.1.1.7
positivity had no effect on mortality.

Although there are studies on the development of AKI
due to SARS-CoV-2 (Cheng et al, 2020; Naicker et al,
2020), there are not many studies comparing variant
positive and negative patients (Oztiirk and Yavuz, 2022).
In this study, the rate of development of AKI was lower in
patients with variant B.1.1.7 positive and variant
negative patients hospitalized in the intensive care unit,
as in the current study (Oztiirk and Yavuz, 2022). In our
study, 7 of 22 patients who developed AKI were variant
positive (31.8%), while 15 of 22 patients who developed
AKI were variant negative (68.2%). Again, in our study,
risk factor analysis showed that variant B.1.1.7 positivity
was protective for the development of AKI compared to
variant B.1.1.7 negativity. Although this situation
suggests that it may develop due to a passed mutation,
more comprehensive studies with a higher number of
cases are needed.

Smoking, advanced age, diabetes, hypertension and
obesity for SARS-COV-2 infection are risk factors for
mortality in SARS-CoV-2 infection (Garg et al., 2020; Pefia
et al, 2021). In our study, there was no difference in age
between variant B.1.1.7 positive and negative patients,
but patients with AKI were older, and advanced age was
an independent risk factor for the development of AKI.
The mean age of the patients who died was statistically
significantly higher than the patients who were
discharged (70.6+13.8, 56£15.6, respectively). In
addition, the comorbidity rate was higher in patients
with AKI than in patients without AKI (90.9%, 62.9%,
respectively), which may be due to the higher mean age
of patients with AKI.

In one study, it is stated that men with COVID-19 face
worse outcomes and death regardless of age (Jin et al,
2020). In our study, there was a significantly higher rate
of males in variant B.1.1.7 negative patients compared to
variant B.1.1.7 positive patients. The male gender ratio
was higher in patients with AKI than in patients without
AKI, but this difference between them was not
statistically significant. Considering the patients who
died and those who did not die, while the male gender
was higher in the patients who died, this difference was
not statistically significant. In addition, there was no
correlation with the presence of male gender in the risk
factor analysis of AKI development and mortality. There
is a need for more comprehensive studies with a high
number of cases in this regard.

COVID-19 has a more severe clinical course in patients
diabetes, COPD,
cardiovasculary diseases, hypertension and malignancy.
Comorbidities are associated with significant morbidity
and mortality (Ejaz et al, 2020). In our study, there was
no difference in the frequency of comorbidity between

with  comorbidities such as
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variant B.1.1.7 positive and negative patients. As
expected, the comorbidity rate was significantly higher in
22 patients who developed AKI compared to patients
who did not develop AKI, which may be associated with
the older age of patients who developed AKI. Patients
with chronic renal failure have a pro-inflammatory state
with innate and adaptive immune defects (Betjes, 2013),
and are known to have a higher risk for pneumonia
(Sibbel et al,, 2016). In our study, when the effect of the
presence of pre-dialysis chronic kidney disease on the
development of AKI was examined, the presence of CKD
was interestingly not a risk factor for the development of
AKI. There was no difference between the length of
hospital stay of patients with and without pre-dialysis
chronic kidney disease. It is thought that acute kidney
injury in COVID-19 infection occurs independently of
CKD due to many causes such as sepsis, cytokine storm,
direct kidney involvement, glomerulonephritis, drug
toxicity, rhabdomyolysis, diarrhea-decreased hydration.
It has been previously reported that kidney damage is
associated with an increased risk of death in patients
with influenza A virus subtype H1N1, SARS and COVID-
19 (Chu et al,, 2005; Jung et al.,, 2009; Cheng et al,, 2020).
Considering all COVID-19 patients in our study; In
addition to the development of AKI, the presence of pre-
dialysis chronic kidney disease increased mortality. In
addition, these two factors were independent risk factors
for mortality. For this reason, it seems very important to
pay special attention to the history and retrospective
data screening of the patients, from the moment they are
admitted to the clinic. We think that early detection and
treatment of kidney abnormalities from the first
hospitalization of patients, including promptly taking
preventive measures to reduce the risk of developing
AKI, adequate hemodynamic support and avoidance of
nephrotoxic drugs, may help improve the vital prognosis
of COVID-19.

This study has some limitations: patients' clinical data
were missing after discharge, so we were unable to
evaluate the effects of COVID-19 on long-term outcomes.
More extensive research is needed to determine the
precise impact of previous COVID-19 on kidney structure
and function and to determine the incidence of persistent
chronic kidney disease in these patients.

5. Conclusion

In conclusion, acute kidney disease was high in COVID-19
patients at the time of hospital admission. Our study
showed that the development of AKI is less in patients
with B.1.1.7 mutation for the second time in the
literature compared to patients without. Advanced age,
pre-dialysis chronic kidney disease, and acute kidney
injury at the time of hospitalization were associated with
an increased risk of in-hospital death. We believe that
raising awareness about existing kidney disease and
early detection of acute kidney injury in patients
hospitalized with the diagnosis of COVID-19 can help
reduce deaths due to COVID-19 disease.
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KAVRAM HARITASI ILE VERILEN KENDi KENDINE MEME
MUAYENESI EGITIMININ HEMSIRELIK OGRENCILERININ
SAGLIK INANCLARI VE OZ YETERLILIK DUZEYLERINE ETKIiSI
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Ozet: Arastirma, kavram haritasi ile verilen kendi kendine meme muayenesi egitiminin hemsirelik 6grencilerinin saglik inanglari ve
0z yeterlilik diizeylerine etkisini saptayabilmek amaciyla tek grup on test-son test desenli, yar1 deneysel tiirde yapilmistir.
Arastirmanin evrenini 2022-2023 egitim 6gretim bahar yariyili birinci sinif derslerinden Saghigin Degerlendirilmesi dersine kayith

» o«

olan kiz 6grenciler olusturmugtur. Arastirmada veriler “Ogrenci Grubuna iligkin Tanitict Ozellikler Formu”, “Kavram Haritas1”, “Genel

Ozyeterlilik Olgegi” ve “Meme Kanseri Taramalarinda Champion'un Saghk inang Modeli Olgegi” kullanilarak toplanmigtir. Arastirmada
erken evre meme kanseri tanisinin 6nemi vurgulanarak meme kanserinden korunma ve meme muayenesinin nasil yapilacagi kavram
haritasinda gosterilen ve iliskilendirilen basamaklarla birlikte 40 dakika siire igerisinde basit meme maketi kullanilarak anlatilmis ve
anlatim sonrasinda basit meme maketi iizerinde uygulama yapilmistir. Katilimcilara egitim oncesinde ve sonrasinda olgekler
uygulanmustir. Arastirmaya katilan 6grencilerin; %98,1’inin bekar, %47,2’sinin gelir giderden az, %92,5’inin diizenli spor yapmadig: ve
sigara kullanmadigl, %96,2’sinin alkol kullanmadigi ve yas ortalamalarinin 19,75%1,51 oldugu belirlenmistir. Arastirmada, genel
ozyeterlilik 6l¢eginin, 6n test ve son test alt boyutlarinin puan ortalamalari ve toplam puan ortalamasinda istatistiksel agidan anlaml
farkhiik bulunmamistir (P>0,05). Champion’un Saglik inan¢ Modeli Olgegi'nde ise yarar, engel, giiven alt boyutlarinin 6n test ve son
test puan ortalamalarinda ve toplam puan ortalamasinda istatistiksel agidan anlamli farklilik bulunmustur (P<0,05, P=0,0001, toplam
puan P=0,0001). ilk kez kendi kendine meme muayenesi egitimi almis birinci sinif 6grencilerinin 6z yeterlilik diizeyleri orta seviyede
olurken, saglik inanglar: yiikselmis, 6zellikle de yarar, engel ve giiven algilar1 anlamh diizeyde degismistir. Bu sonu¢ kavram haritasi
esliginde verilen egitimin etkili oldugu gorilmektedir. Gorsel teknikler ve grafiklerle kavram analizinde etkili olan kavram
haritalarinin saglik egitiminde 6zellikle de beceri 6gretiminde kullaniminin artarak devam etmesi 6nerilmektedir.

Anahtar kelimeler: Hemgirelik 6grencileri, Meme muayenesi, Oz yeterlilik, Saghk inanci

The Effect of Self-Breast Examination Training Given With Concept Map on the Health Beliefs and Self-Efficiency
Levels of Nursing Students

Abstract: The research was conducted in a quasi-experimental type with a single-group pre-test-post-test pattern in order to
determine the effect of breast self-examination training given with a concept map on the health beliefs and self-efficacy levels of
nursing students. The universe of the research consisted of female students enrolled in the Evaluation of Health course, one of the first
year courses of the 2022-2023 education spring semester. In the study, data were collected using the "Student Group Descriptive
Characteristics Form", "Concept Map", "General Self-Efficacy Scale” and "Champion's Health Belief Model Scale in Breast Cancer
Screening”. Emphasizing the importance of early-stage breast cancer diagnosis in the study, prevention of breast cancer and how to
perform breast examination were explained using a simple breast model in 40 minutes with the steps shown and associated in the
concept map, and after the explanation, a simple breast model was applied. Scales were applied to the participants before and after the
training. The students participating in the research; 98.1% were single, 47.2% had less than income, 92.5% did not do regular sports
and did not smoke, 96.2% did not drink alcohol and their mean age was 19.75+1.51 determined. In the study, no statistically significant
difference was found in the mean scores of the general self-efficacy scale, pre-test and post-test sub-dimensions and the total mean
score (P>0.05). In Champion's Health Belief Model Scale, on the other hand, statistically significant differences were found in the
pretest and posttest mean scores of the sub-dimensions of benefit, disability, trust, and the total score (P<0.05, P=0.0001, total score
P=0.0001). While the self-efficacy levels of first-year students who received breast self-examination training for the first time were at a
moderate level, their health beliefs increased, especially their perceptions of benefit, barrier and trust changed significantly. This result
shows that the training given with the concept map is effective. It is suggested that the use of concept maps, which are effective in
concept analysis with visual techniques and graphics, will continue increasingly in health education, especially in skill teaching.

Keywords: Nursing students, Breast examination, Self-efficiency, Health beliefs
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1. Giris

Meme kanseri tiim diinyada kanser vakalarinin yaklasik
%23’tinii olusturmakla birlikte kadinlarda en sik goriilen
kanser tiirlerinin basinda gelmektedir (Ozdemir ve Unal,
2023; WHO, 2023). Diinya genelindeki
bakildiginda meme Kkanserinin ergenlikten
herhangi bir yasta ortaya ¢iktifi daha sonraki yillarda
artarak devam ettigi tespit edilmistir (WHO, 2023). 2020
yilinda diinya ¢apinda 19,3 milyon kanser tanis1 konmusg
ve 9958133 6liim gerceklesmis, 2,3 milyon ise yeni meme
kanseri tanisi belirlenmis ve meme kanserinden diinya
capinda 685000 o6lim saptanmistir (WHO, 2023).
2020'nin sonu itibariyle son bes yilda 7,8 milyon meme
kanseri teshisi konan kadinin olmasi meme kanserinin
diinyadaki en yaygin kanser tiirii haline geldigini gozler
online sermektedir (WHO, 2023). Tiirkiye'de ise 2022
yili verilerine gére meme kanseri insidansi yiiz binde
46,6 olmus ve 24.175 Kkisiye meme kanseri tanisi
konulmustur (WHO, 2023). Bu durum sonucunda Diinya
Saglik Orgiitii (WHO) ¢alisma planinda meme kanserinde
erken tani saptamay1 6ne ¢ikarmis ve erken tani ile 2040

vakalara
sonraki

yilina kadar meme kanserinden 2,5 milyon hayati
kurtarma hedefine ulasmak icin meme kanserinin erken
teshisi, teshisi ve kapsamlh
temelinde saghigin tesviki ve gelistirilmesinde bir yol
haritas1 saglayan yeni Kiiresel Meme Kanseri Girisimi
Cergevesini 2023 yilinda yayinlamistir
(https://www.who.int/news/item/03-02-2023-who-
launches-new-roadmap-on-breast-cancer).

Meme kanserinde bir¢ok farkl risk faktdrii olmasina

zamaninda yOnetimi

ragmen risk faktdrlerine sahip hastalarin biitiin
hastalarin icerisinde yaklasik % 20°lik dilimi olusturdugu
gorilmiistir (Mohanmmed  Wali
Arulappan, 2023). Dolayisiyla meme kanseri tarama

ontemleri ile meme Kkanseri tanilarinin % 63,7’sinin
y

Shakhman ve

erken donemde tanilandirilmasi  biiyik  6nem
tasimaktadir (Badr ve ark, 2019; Bakir ve Demir, 2020).
Yapilan c¢alismalara bakildiginda ise bir¢ok toplumda
meme kanserine iliskin bilgi eksikliginin olmasi ya da
cesitli nedenlerle saglik hizmetine ulasamama gibi
durumlar tanilandirmadaki gecikmelere neden oldugu
goriilmektedir (Badr ve ark, 2018; Dias Orsi ve ark, 2020;
Sen Aytekin ve ark, 2021). Bu baglamda kadinlarin rutin
muayene yontemleri ile meme kanseri semptomlarini
belirleyebilmeleri ve
farkindaliklarinin artmasi hayati 6nem tasimaktadir
(Hobek Akarsu ve Yiizer Alsag, 2019).

Kendi kendine meme muayenesi (KKMM),
dénemde meme dokusundaki degisiklikleri tespit etmek

meme Kanseri konusunda

erken

ve ciddi komplikasyonlarin dniine gegebilmek amaciyla
onemli bir muayene yontemidir (Abo Al-Shiekh ve ark,
2021). Her ay KKMM'yi dogru bir sekilde uygulayan
kadinlarin, meme dokusundaki degisiklikleri veya bir
kitleyi tespit etme ihtimallerinin daha yiiksek olduguna
ve bu durumun hastalardaki yasam kalitesini arttirdigina
yonelik calismalar bulunmaktadir (Badr ve ark., 2018;
Dias Orsi ve ark., 2020; Sen Aytekin ve ark, 2021).
KKMM'nin kanitlanmis yararlarina ragmen ¢ogu kadinin

muayeneyi yapmadigl dikkati cekmektedir (Nasution ve
ark, 2021). Bu durum yetiskin egitiminin davranisa
dontlismesindeki zorluklarla aciklanabilecegi gibi saghigi
gelistirici yondeki egitimlerinin yetersiz olmasindan da
kaynaklanabildigi goériilmektedir (Ranganath ve ark,
2020; Kog ve ark, 2022). Bu durumda meme sagligini
gelistirmede biiyiik 6neme sahip olan KKMM egitiminin
6nemi ve dogru uygulama yontemlerinin erken yaslardan
itibaren bireylere kazandirilmasi 6ne ¢gikmaktadir.

Geng¢ yastan itibaren o6zellikle {niversite doéneminde
meme kanseri ve KKMM'ye yonelik egitim verilmesi
meme Kkanseri farkindaligini arttirirken, erken taniya
yonelik davranis gelistirmeye katki
Ogrenciler yasitlan ile etkilesimde bulunmasi daha fazla
bireyin bilinglenmesini mimkiin kilmaktadir (Baran ve
ark., 2020; Cevik Durmaz ve ark., 2020). Universitelerin
saglik boliimlerinde egitim goéren gencler ise daha
ayrintih bilgiye sahip olup kanita dayal bilgilerle akran
iletisimini siirdiirmektedir. Gerek Kklinik uygulamalarla
hastalar adina gerekse toplum icerisinde saghg gelistirici

saglamaktadir.

yonde danigsmanlik rolii olan saglik bélimlerinden biri de
hemsireliktir  (Ko¢ ve ark, 2022). Hemsirelik
6grencilerinin  KKMM hakkinda bilgi ve dogru bir
uygulama yapabilmeleri gerek akran etkilesimi gerekse
basladiklarinda  hastalar1  ve  bireyleri
yonlendirebilme acisindan biiyiik 6nem tagimaktadir
(Baran ve ark., 2020; Sen Aytekin ve ark., 2021; Kog¢ ve
ark., 2022). Hemsirelik egitiminin miifredatinda var olan
muayene yontemleri yillara gore verilmektedir. Ancak
saghgl gelistirici baz1 egitimler ilk yil itibariyle
verilmelidir. lk yil itibariyle farkindaligin baslatilmasi
ogrenciligin son donemine kadar kalict davraniglar
olusturmada o6nemli olacaktir. Kalici
kazandirmanin 6nemli oldugu bir egitim de KKMM

goreve

davranisi

egitimidir. Bu baglamda hemsirelik egitiminin ilk yilh
itibariyle KKMM egitimi baslamali ve farkindaligin
olusmasi saglanmalidir.

Ogrencilerin 6z yeterlilik  algilarinin  bilinmesi,
6grencilerin zorluk yasadigl durumlarin neler oldugu, bu
zorluklari asabilmek i¢in neler yapilacag, eksiklerin nasil
tamamlanacagl gibi
olmaktadir (Biyik Bayram, 2022).Yapilan ¢alismalarda
hemsirelik  6grencilerinin  6zyeterlilik  diizeylerinin
yliksek olmasi durumunda gerek teorik bilgi gerekse

bircok konuda yol gosterici

yiiksek motivasyon ile karmasik hasta bakiminda basari
oranlarinin arttigin1 gdsteren sonuglar saptanmistir
(Kissal ve ark., 2019; Baran ve ark., 2020; Cevik Durmaz
ve ark, 2020; Ko¢ ve ark, 2022). Hemsirelik
ogrencilerinin ozyeterlilik seviyesi bilindigi takdirde
Ogrencilerin 6grenmelerini kolaylastiracak yontemler
gelistirebilir, 6grenme siirecinde bilissel, motivasyonel ve
davranigsal olarak aktif katihm arttirilabilir (Hobek
Akarsu ve Yiizer Alsag, 2019; Baran ve ark., 2020). Saghk
inang Modeli (SIM) ise saghigi koruyan ve gelistiren
davranislar, saglik problemi durumunda tedaviyi motive
eden ya da engelleyen etmenlerin neler oldugunu
olcmede bir rehber gorevi tstlenmektedir (Goziim ve

Capik, 2014). Saghk inan¢ diizeylerinin bilinmesi
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bireylerin, saghgi gelistirici yontemlerde kendilerini
engelleyen ya da motive eden durumlar hakkinda bilgi
vermektedir. Ogrencilerin gerek ozyeterlilik gerekse
saghk inan¢ diizeylerinin
yaklasimda pozitif etki gostermesi beklenmektedir. Bu

artmasiin  hastalara
konunun gelistirilmesi ise dzetleyici, yol gosterici, islem
basamaklarini somut ortaya koyan anlatim sekli ile
miimkiin olmaktadir (Baran ve ark., 2020; Ozdemir ve
Unal, 2023).

Somut uygulamalar iizerine her kavramin bir kez yer
aldigy, 6gretilecek ana hatlarin yer aldigi, kavramlar arasi
iliskilerin ortaya kondugu gorsel egitim kavram harital
egitimlerdir (Baliga ve ark., 2021; Gil ve Lee, 2023).
Literatiirde kavram haritali egitimlerin hemsirelik
siirecinde uygulandigl goriilmektedir (Gimis ve ark,
2020; Yahsi, 2022). Yahsi'nin (2022) yaptigr bir
calismada Duodenal ve Jejunoileal Atrezili yenidogan
bakiminin kavram haritasi
kalitesini artirmis, hemsirelerin hastaya biitiinciil bir
bakim sunabilmelerini saglamistir (Yahsi, 2022). Giimiis

ile verilmesi bakimin

ve ark’nin (2020) calismalarinda, pediatride Ulseratif
Kolitin bakimina iligkin kavram haritali bakim verme
egitiminin 6grencilerin basarisini artirdig1 gibi hastalara
verilen bakimin kalitesini de artirmistir (Glimiis ve ark,,
2020). Mgili ¢alismalarin  haricinde literatiir
incelendiginde kavram haritasi ile verilen KKMM egitimi
incelendigi bir ¢alismaya
rastlanmamistir. KKMM egitiminin kavram haritasi ile
verilmesi muayene basamaklarini somut bir adim olarak
ortaya koyacak ve karisik teorik bilgiden arindiracaktir.
Kavram haritas1 kullanimi hemsirelik 6grencilerinin
hastay1 holistik bakis agisiyla degerlendirmesi, hastalik
belirtilerine yo6nelik uygun tanilama, planlama ve
uygulama  yapabilmeleri yararll  olacagi

ve sonuglarinin

adina
diistintilmektedir. KKMM egitiminin hem teorik hem de
uygulama asamalarinda grafikle gorsele dokiilen ve
egitimin  akilda kolaylastiran
haritalarina ihtiya¢ oldugu diisiiniilmektedir. Ayrica
O0grencilerin muayene basamaklarina uyumunu ve

kalmasini kavram

ozyeterlilik diizeylerini pozitif yonde etkileyecegi
beklenmektedir. Dolayisiyla bu ¢alisma gerek KKMM'de
kullanma gerekse
ogrencileri ile yapilmasi ile orijinal bir ¢alismadir. Bu
calismada amag¢ kavram haritas1 ile verilen KKMM

kavram haritasim birinci smif

egitiminin hemsirelik 6grencilerinin saglik inanglari ve 6z
yeterlilik diizeylerine etkisini ortaya koymaktir.

2. Materyal ve Yontem

2.1. Arastirmanin Amaci ve Tipi

Bu arastirma, kavram haritasi ile verilen kendi kendine
meme muayenesi egitiminin hemsirelik 6grencilerinin
saglik inanclar1 ve 06z yeterlilik diizeylerine etkisini
saptayabilmek amaciyla tek grup 6n test-son test desenli,
yar1 deneysel tiirde yapilmistir. Arastirma, Tiirkiye’de bir
devlet iiniversitenin saglik bilimleri fakiiltesi hemsirelik
boélimiinde yiiritilmistir. Arastirmanin evrenini 2022-
2023 egitim dgretim bahar yariyih 1. Simif derslerinden
Saghigin Degerlendirilmesi-Il dersine kayith olan kiz

ogrenciler olusturmustur. ilgili derse kayith 80 kiz
O6grenci olup arastirmaya 53 katilmistir
(arastirmaya katihm oram % 66,3). Orneklem hesabi
yapilmadan arastirmaya katilmay1 kabul eden tim
ogrenciler drnekleme dahil edilmistir. Arastirmanin dahil

ogrenci

edilme kriterini arastirmaya katilmaya gontlli olan 18
yas Usti kiz 6grenciler ve KKMM egitimini ilk kez aliyor
olma parametreleri olusturmustur. Arastirmada su
sorulara yanit aranmistir;

1. Kavram haritasi esliginde verilen KKMM egitiminin
hemsirelik 6grencilerinin saglk inanclar1 {izerine
etkisi nedir?

2. Kavram haritasi egliginde verilen KKMM egitiminin
hemsirelik 6grencilerinin 6z yeterlilik diizeylerine
etkisi nedir?

2.2.Veri Toplama Araclari

Arastirmada veriler “Ogrenci Grubuna iliskin Tanitici
Ozellikler Formu”, “Kavram Haritas1”, “Genel Ozyeterlilik
Olgegi” ve “Meme Kanseri Taramalarinda Champion'un
Saglik inang Modeli Olgegi” kullanilarak toplanmistir.
2.2.1. Ogrenci grubuna iligkin tamticn o6zellikler
formu

Form kapsaminda dgrencilerin sosyodemografik bilgileri
(vas, medeni durum gibi), kendi saghgini degerlendirme
durumu, kronik rahatsizlik varlig), ailede meme kanseri
oykiisti varhigr var ise kimde oldugu, meme dokusunu
ilgilendiren bir sorun yasaylp yasamama durumu,
diizenli spor yapma aliskanhgi, alkol
kullanimini igeren 11 soru bulunmaktadir.

2.2.2. Kavram haritasi

KKMM egitiminde kullanilmak {izere arastirmacilar
tarafindan literatiir taranarak hazirlanan kavram
haritas;, meme karsisinda
inspeksiyon, ayakta, yatar pozisyonda, dus sirasinda

sigara ve

muayenesi i¢in ayna

meme dokusunun palpasyonu, palpasyon sirasindaki
teknikler ve koltuk alti muayenesini iceren renkli bir
egitim materyalidir (Parlar ve ark., 2005; Arslan ve Sahin,
2013; Gur ve ark, 2014; Ranganath ve ark, 2020).
Arastirmada egitimin verilecegi gorsel kavram haritasi
arastirmacilar tarafindan Cmap programi ile hazirlanmis
gecerlilik ve giivenilirligi icin uzman goriisleri alinmistir.
Uzmanlar biiylilk oranda uygun goriis vermis olup,
kavram haritasina iliskin uzman goriislerinin istatistiksel
acidan uyumlu oldugu belirlenmistir (Kendall's W=0,333;
P=0,317). ilgili kavram haritasinin uzmanlardan gelen
gorisler dahilinde son hali verilmistir.

2.2.3. Genel ozyeterlilik 6l¢egi

(1982) tarafindan gelistirilen ve
Tiirkiye’de Tirkceye gecerlik ve giivenirlik calismasinin
Yildirim ve ilhan (2010) tarafindan yapildigx 6lgek iic alt
boyut ve 17 maddeden olusmaktadir. Olgek alt boyutlar1
cercevesinde, birinci alt boyut “Baslama”: 2., 4., 5., 6., 7.,
10, 11., 12. ve 17. maddeleri (min-maks:9-45), ikinci alt
boyut “Yilmama”: 3., 13, 14., 15. ve 16. maddeleri (min-
maks:5-25), lgiincii alt boyut ise “Siirdiirme Cabasi-
(min-maks:3-15)
kapsamaktadir. Olgek 5’li likert tipi bir élgek olup, her
madde i¢in; “5: beni ¢ok iyi tanimhiyor”, “4: beni iyi

Sherer ve ark.

Israr”: 1., 8. ve 9. maddeleri
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tanimliyor”, “3: kararsizim”, “2: beni biraz tanimhyor” ve
“l:  beni hi¢ tanimlamiyor” siklarindan  biri
isaretlenmektedir. Olcekte 11 adet ters madde
bulunmaktadir (2, 4, 5, 6, 7, 10, 11, 12, 14, 16 ve 17.
maddeler). Olgekten alinabilecek maksimum puan 85 ve
minimum puan 17’dir. Puanin artmasi Ozyeterlilik
inancinin arttigl anlamina gelmektedir (Baran ve ark,
2020). Bu arastirmada Genel Ozyeterlilik Olcegi’nin
Cronbach’s Alpha katsayis1 0,83 olarak hesaplanmustir.
2.2.4. Meme Kanseri Taramalarinda Champion'un Saglk
inan¢ Modeli Olgegi (CSIMO)

Champion tarafindan 1984 yilinda gelistirilmis olan
Saghk Inan¢ Modeli Olgegi Karayurt ve Dramali (2007)
tarafindan Tiirk¢ce’ye uyarlanmis ve alt boyutlar igin
Cronbach Alpha giivenilirlik katsayilar1 0,58 ile 0,89
arasinda bulunmustur. Olgegin yap1
degerlendirmek amaciyla dogrulayic
kullanilmis ve orijinal 6lgege benzer sekilde alti faktér
elde edilmistir. Alt1 kavrami igeren dl¢ek alti boyuttan ve
42 maddeden olusmaktadir. Meme kanseri ile ilgili

gecerliligini
faktor analizi

duyarlilik algis1 alt boyutu iic maddeden olusmakta ve
meme kanserine yakalanma konusunda algilanan kisisel
riskleri ifade etmektedir. 7 maddeden olusan ciddiyet
algis1 kisinin meme kanserine iliskin algiladig1 bireysel
tehdidin boyutunu, 4 maddeden olusan yarar algisi
kisinin KKMM ile ilgili algiladig1 avantaji, 11 maddeden
olusan engel algist KKMM ile ilgili algilanmakta olan
engelleri, 10 maddeden olusan giiven alt boyutu anormal
meme Kkitlesini belirlemek icin KKMM uygulama becerisi
icin algilanan bireysel yeterliligi, 7 maddeden olusan
saglik motivasyonu alt boyutunda ise bireyin saghk
durumu hakkindaki ilgi ve endiseleri yer almaktadir
(Cevik Durmaz ve ark, 2020). Bu c¢alismada,
Champion'un Saghk inan¢ Modeli Olgegi'nin Cronbach’s
Alpha katsayisi 0,71 olarak hesaplanmistir.

2.3. Arastirmanin Uygulanmasi

KENDI KENDINE MEME MUAYENES{
(KKMM)

‘meme derisinde buragma,
Alinde

v
degertendiriic

Arastirmanin uygulama siirecinde, arastirmaya katilmay1
kabul eden 6grencilerin teorik ders oncesi “Ogrenci
Grubuna iliskin Tanitica Ozellikler Formu”, “Genel
Ozyeterlilik Olcegi” ve “Champion'un Saglik inan¢ Modeli
Glgegi” formlarin1 doldurmalari, formlarin son test
formlar1 ile karismasini 6nlemek amaciyla formlar
lizerine Ogrencilerin kendilerinin belirledigi bir rumuz
yazmalar1 istenmistir.
ardindan KKMM egitimi sorumlu arastirmaci tarafindan
tek seferde 40 dakika siiren bir egitim seklinde
verilmistir. Bu egitim kapsaminda erken evre meme
kanseri tanisinin 6nemi vurgulanarak meme kanserinden
korunma ve KKMM'nin nasil yapilacag
haritasinda gosterilen (Sekil 1) ve iligkilendirilen
basamaklarla birlikte basit meme maketi kullanilarak

Formlarin  doldurulmasinin

kavram

anlatilmis ve anlatim sonrasinda basit meme maketi
lizerinde uygulama yapilmistir. Ogrencilerin verilen
egitim kapsaminda 6grenme bosluklarinin belirlenmesi
ve KKMM hakkindaki alg1 ve goriislerinin ne diizeyde
degisiklik gosterdigini saptayabilmek amaciyla egitim
biter bitmez ayni 6grenci grubunun ayni 6l¢ek formlarini
tekrar doldurmalari istenerek arastirmanin son verileri
toplanmustir. Ogrencilerin formlar1 doldurmalar1 15-20
dk arasinda stirmustiir.

2.4, Istatistik Analiz

Arastirmanin verileri, SPSS (version 22,0; SPSS, Inc., USA)
paket programi ile edilmistir.
istatistiklerde; saysi, ortalama,
maksimum, ortanca, ¢eyrekler agikligi (IQR) ve standart
sapma belirlenmistir. Verilerin normalligi; Kolmogorov-
Smirnov testi, Basiklik ile
degerlendirilmistir. dagilmayan
analizinde Wilcoxon Signed Ranks Test kullanilmistir.
Verilerin degerlendirilmesinde anlamlilik diizeyi, P<0,05

analiz Tanimlayici

ylizde, minimum,

Skewness ve

Normal verilerin

olarak belirlenmistir.

==
PALPASYON

v

dies elin 2.3, ve .

Sekil 1. Kavram haritasi.

3. Bulgular

Arastirmaya katilan 6grencilerin; %98,1’inin bekar,
%47,2’sinin gelir giderden az, %92,5'inin diizenli spor
yapmadigl ve sigara kullanmadigl, %96,2’sinin alkol
kullanmadig1 ve yas ortalamalarinin 19,75 * 1,51 oldugu

belirlenmistir (Tablo 1).

Ggrencilerin, %73,6'sitnin - kendi saghgini iyi olarak
degerlendirdigi, %90,6’sinda herhangi bir hastalik
bulunmadigi, %92,5’inin ailesinde meme kanserinin
olmadigl ve %86,8’inin meme dokusu sorunu olmadig1
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bulunmustur (Tablo 2).

Genel dzyeterlilik 6lceginin (GOYO), 6n test ve son test alt
boyutlarinin  puan toplam  puan
ortalamasinda istatistiksel a¢idan anlamli farklhilik
bulunmamistir (P>0,05) (Tablo 3).

Champion’un Saghk Inang Modeli Olgegi (CSIMO)'nin
yarar, engel, giiven alt boyutlarinin 6n test ve son test
puan ortalamalarinda ve toplam puan ortalamasinda
istatistiki anlamh farklilik bulunmustur (P<0,05).

ortalamalar1 ve

Tablo 1. Orencileri grubuna iliskin tanitica ézellikler
(n=53)

Ozellikler n %

Medeni durum

Evli 1 1.9
Bekar 52 98,1
Gelir durumu

Gelir giderden az 25 47,2
Gelir gidere esit 21 39,6
Gelir giderden fazla 7 13,2
Diizenli spor yapma

Evet 4 7,5
Hayir 49 92,5
Sigara kullanimi

Evet 4 7,5
Hayir 49 92,5
Alkol kullanimi

Evet 2 3,8
Hayir 51 96,2
Yas (y1l) (x+SS=19,75+1,51)

X= aritmetik ortalama; SS= standart sapma.

Tablo 2. Ogrenci grubunun saghk durumuna iliskin
bilgiler (n=53)

Saglik durumu n %
Kendi sagligini degerlendirme

Kotl 5 9,4
Iyi 39 73,6
Cok iyi 9 17,0
Hastalik varligi

Var* 5 9,4
Yok 48 90,6
Ailede meme kanseri

Var** 4 7,5
Yok 49 92,5
Meme dokusu sorunu

Var*** 7 13,2
Yok 46 86,8
*= %19 diyabet, hipotiroidi, hipoparatiroidizm, mide

rahatsizliklary, skolyoz, sedef, **= %3,8 anneanne; %1,9
babaanne, teyze, ***= %1,9 agr1, hassasiyet, Kkitle, sertlik, kist.

Yarar alt boyutu son test puan ortalamasinin 19,00
(IQR=4,00), 6n test puan ortalamasina goére 16,00
(IQR=3,00) anlaml derecede daha yiiksek oldugu
belirlenmistir. Engel alt boyutu son test puan
ortalamasinin 27,00 (IQR=12,00), o6n test puan
ortalamasina gore 21,00 (IQR=7,00) anlamli derecede
daha yiiksek oldugu bulunmustur. Giiven alt boyutu son
test puan ortalamasinin 40,00 (IQR=10,00), 6n test puan
ortalamasina gore 30,00 (IQR=4,00) anlamli derecede
daha yiiksek oldugu saptanmistir. CSIMO son test toplam
puan ortalamasinin 137,00 (IQR=1,00), 6n test puan
ortalamasina gore 129,00 (IQR=17,00) anlaml derecede
daha yiiksek oldugu saptanmistir (Tablo 4).

Tablo 3. GOYO 6n test ve son test puan ortalamalarinin karsilastirilmasi (n=53)

GOYO** Alt Boyutlar1 On test Son test Z *p
Median (IQR) Min-Max Median (IQR) Min-Max

Baslama 36,00 (8,00) 22,00-45,00 36,00 (5,5) 23,00-45,00 -0,413 0,680

Yilmama 19,00 (4,00) 11,00-25,00 18,00 (4,5) 5,00-2500 -0,634 0,526

Siirdlirme ¢abasi-israr 9,00 (3,00) 6,00-15,00 10,00 (2,00) 5,00-15,00 -1,558 0,119

Toplam puan 63,00 (13,5) 40,00-85,00 63,00 (9,5) 40,00-85,00 -1,196 0,232

IQR= ceyrekler acikligl, Z= Wilcoxon Signed Ranks Test, *=P<0,05, GOYO= genel 6z yeterlilik 6lcegi.

Tablo 4. CSIMO 6n test ve son test puan ortalamalarinin karsilagtirilmasi (n=53)

CSIMO** Alt On test Son test y/ *Pp

Boyutlari Median (IQR) Min-Max Median (IQR) Min-Max

Duyarhihk 7,00 (3,00) 3,00-12,00 7,00 (3,00) 3,00-15,00 -1,563 0,118

Ciddiyet 23,00 (8,00) 7,00-77,00 23,00 (9,5) 7,00-35,00 -1,802 0,072

Yarar 16,00 (3,00) 6,00-20,00 19,00 (4,00) 4,00-20,00 -3,746  *0,0001

Engel 21,00 (7,00) 11,00-33,00 27,00 (12,00) 11,00-42,00 -5,346  *0,0001

Giiven 30,00 (4,00) 10,00-50,00 40,00 (10,00) 36,00-50,00 -6,191  *0,0001

Saglik motivasyonu 26,00 (5,00) 10,00-35,00 27,00 (6,00) 7,00-35,00 -1,909 0,056

Toplam puan 129,00 (17,00) 56,00-184,00 137,00 (15,00) 104,00-164,00 -4,267  *0,0001

IQR= ceyrekler acikligl, Z= Wilcoxon Signed Ranks Test, *=P<0,05, CSIMO= Champion’un saglik inan¢ modeli élcegi.
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4. Tartisma

Hemsirelik Ogrencilerin klinikte karsilastiklari
zorluklarla nasil bas edeceklerinin belirlenmesinde 6z
yeterlilik algi durumlar1 biiylik 6nem tasimaktadir.
Hemsirelik  6grencileri ile  yapilan ¢alismalara
bakildiginda, Baran ve ark. (2020)'nin intravenoz kateter
yerlestirmede Ogrencilerinin 6z yeterlilik diizeylerinin
orta diizeyde oldugu gorilmiistiir. Eraydin (2021)’nin
intorn hemsirelik 6grencileri ile yaptigi bir calismada,
acil miidahalelerde 6zellikle de fiziksel miidahalede
ogrencilerin 6z yeterlilik diizeyleri diisitk bulunmustur.
Moon ve (2019)'nun
resiisitasyonun harmanlanmis 6grenimini konu alan
randomize kontrolli ¢alismalarinda ise &grencilerin
yeteri kadar gorsel ve yiliz yiize uygulamali egitim
almalarinin 6z yeterliligi artirdifi saptanmistir. Bu

Hyun kardiyopulmoner

calismada ogrencilerin 6z yeterlilik puan diizeyi orta
seviyede bulunmustur. Oz yeterlilik élgeginin alt
boyutlari olan “baslama, yllmama, siirdiirme ¢abasi-israr”
diizeylerinde istatistiksel bir anlamlilik saptanmamistir
(P=0,680; P=0,526; P=0,119). ilk kez alinan bir egitim
sonrasinda orta diizey saptanan bir 6z yeterlilik kavram
haritasi egitimi bagarili kilmaktadir. Egitim sonrasinda 6z
yeterlilik diizeyinin orta kalmis olmasi
¢alismanin birinci sinif 6grencileri ile ilk kez yapilmis
olmasindan kaynaklandig: diistiniilmektedir.

Kavram haritalari ile verilen egitimler 68rencilerin bilgiyi
analiz ederek temel kavramlar1 tanimalarini ve bu

seviyede

kavramlar arasindaki baglantilar1 gorsele dokerek ilgili
konuyu grafikler ve sekillerle 6grenmelerini miimkiin
kilmaktadir. Kavram haritalan elestirel ve holistik bakis
acisinl  giclendirmektedir (Baliga ve ark, 2021;
Yarmohammadi ve ark, 2023). Kavram haritalari
hemsirelik  siirecinde  kullanilabildigi gibi saghk
egitimlerinde de siklikla kullanilmaktadir (Turan, 2022).
Yarmohammadi ve ark. (2023)'nin ebelik 6grencileri ile
yaptiklari egitim ¢alismasinda, lohusa sepsisinin kavram
haritas1 yontemiyle 6grenilmesi ebelik 6grencilerinin
o6grenme ve doyumlarina pozitif etkilemistir. Baliga ve
ark. (2021)’'nin ¢alismalarinda ise kavram haritalarinin
tip 6grencileri iizerinde etkili bir 6gretme ve 6grenme
aract oldugu sonucuna varimistir. Gerek toplumdaki
bireylere  gerekse saglik  dgrencilerine
egitimlerinden biri de KKMM egitimleridir. Meme kanseri
insidansinin kanser vakalari icerisinde 6nemli bir yere
sahip oldugu disiiniildiigiinde holistik bir yaklasimla
verilen KKMM egitiminin 6nemi tartisilmaz derecede
biiyiiktiir. Erken yaslar itibariyle dogru bir yaklasimla
ogrenilen KKMM, bireylerin 6z yeterliligi ve saghk

verilen

inanclar1 lizerinde olumlu bir etki gdstermektedir (Baran
ve ark., 2020; Cevik Durmaz ve ark, 2020). Bu
arastirmada egitimi olan grubun ilk kez meme muayenesi
egitimi almis oldugu g6z dniine alinarak kavram haritasi
ile verilen KKMM egitiminin 6grencilerin saglik inanglari
tizerinde olumlu bir etki yarattif1 saptanmistir. Bu sonug
kavram haritasinin basarisini gozler 6niine sermektedir.

Tiim bireylerde oldugu gibi hemsirelik 6grencilerinin de
saglikla ilgili tutum ve davranislarinin altinda yatan

alginin incelenmesinde 6z yeterlilik diizeylerinin yani
sira  saghk inanglarinin da incelenmesi 6nem
tasimaktadir. Elgzar ve ark. (2020)'nin COVID-19 ile ilgili
saglik inan¢ modeline dayali bir egitim miidahalesi
calismalarinin sonucunda hemsirelik 6grencilerin COVID-
19 ile ilgili farkindaliklarinin arttig1 saptanmistir. Panahi
ve ark. (2022)'nin Universite 6grencilerinde sigarayi
onleyici davraniglara yonelik saglhik okuryazarlign ile
biitiinlesik saglik inan¢ modeli yapilarini 6lgtiikleri
calismalarinda yarar ve engel algilarinin olumlu yonde
etkilendigi ve 6grencilerin egitim ihtiyaclarinin oldugu
sonucuna varilmistir. Saglik inan¢ modeline dayali olarak
ogrencilerin uyusturucu
davranislara tesvik edilmesine yonelik yapilan bir diger
calismada ise oOgrencilerin davranis ve algilarinin
gelistirilmesinde model dahilinde egitimlerin artarak
stirmesi gerekliligi sonucuna varilmistir (Fadaei ve ark,
2020). Bu calismada literatiire benzer olarak kavram
haritasi ile verilen KKMM egitimi ile 6grencilerin saghk
inanglarinin  gelistigi goriilmiistiir. Ogrencilerin saghk

kullanimini onleyici

inanglarina yonelik verdikleri yanitlarin toplam degerleri
incelendiginde egitim 6ncesi129,00 olan saglk inang
toplam puanlarinin 137,00’a yiikseldigi ve bu farkin
istatistiksel  olarak oldugu saptanmistir
(P=0,0001). Saghk inan¢g modeli alt boyutlar
incelendiginde egitim sonrasinda yarar, engel ve giiven
algilarinin  pozitif artisinin istatistiksel olarak anlamli
oldugu goriilmistiir (P=0,0001).

Saglik inan¢ modelinin alt boyutlarindan biri olan engel
sagligl gelistirici davraniglarin
o6ngorilmesi ve saglhk uygulamalar1 agisindan biiylik
oneme sahiptir. Bireylerin yeterli bilgiye sahip olmamasi
engel algisini tetiklemektedir (Matlabi ve ark., 2021).
Matlabi ve ark. (2021)'nin yaptiklari ¢alismada kadinlara,

anlaml

algisi koruma ve

meme dokusu tarama yontemleri ve diizenli yapilacak
olan tani testleri bilgilerinden olusan egitimlerin diizenli
verilmesi ile kadinlardaki engel algisinin pozitif yonde
gelistigi saptanmigtir. Calismamizda, KKMM egitimini ilk
kez alan 6grencilerin kavram haritali anlasilir bir egitim
sonucunda engel algilarinin anlamh oldugu gorilmiistiir
(P=0,0001). Modeldeki giiven algis, bireyin erken taniyla
birlikte saghgr koruyucu ve gelistirici davranislarini
basariyla ydnetmeye olan inancini ifade etmektedir
(Goziim ve Capik, 2014). Mohanmmed Wali Shakhman ve
Arulappan’in (2023) Sultan Qaboos Universitesi'nde
6grenim goren 18 yas ve lizeri kiz 6grencilerle yaptiklari
bir c¢alismada, 6grencilerin egitim diizeyi arttikca ve
meme muayenesi ile ilgili anlasilir uygulama tekniklerini
ogrendikce giiven algilarinin gelistigi, daha dogru bir
meme yaptiklari
calismamizda egitim sonrasi giiven algisinin anlaml
dizeyde yiikseldigi saptanmistir (P=0,0001). Modeldeki
alt boyutlardan biri de yarar algisidir. Yarar algisy, kisinin

muayenesi goriilmiistiir. Mevcut

hastaliktan korunmak veya sagligi gelistirmek amaciyla
onerilen koruyucu davranislarin kendinde olusturacagi
yarara inanmasini ifade etmektedir (Goziim ve Capik,
2014). Kissal ve ark. (2017)'nin yaptiklar1 bir calismada

ise yeterli egitim alan ve diizenli KKMM yapan
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ogrencilerin  yarar  algillarimin  yiiksek  oldugu
belirlenmistir. Bu c¢alismada kavram haritali KKMM
egitimi sonrasinda yarar algisi alt boyutu istatistiksel
olarak anlaml diizeydedir (P=0,0001).

Bu ¢alismada hemsirelik birinci sinif dgrencileri ilk kez
KKMM egitimi almis olmakla birlikte, egitim sonrasi 6z
yeterlilik diizeyleri orta seviyede olurken, saglik inanglar1
ylkselmis, o6zellikle de yarar, engel ve giiven algilar
anlaml diizeyde degismistir. Bu ¢alismada kavram
esliginde egitimin etkili oldugu
gorilmektedir.

haritasi verilen

5. Sonug

Kavram haritasi ile verilen egitimlerin amaci 6grencide,
neden sonug iliskisi kurma, holistik yaklasim gibi bir¢cok
faktorii one ¢ikararak 6grenme kolaylig1 saglamaktir. Bu
¢alismada, kavram haritasi ile verilen KKMM egitiminin
hemsirelik 6grencilerinin saglik inanglar1 ve 6z yeterlilik
diizeylerine pozitif etkiledigi goriilmistiir. Egitimi ilk kez
alan 0Ogrenci grubuna muayenesinin  tiim
basamaklar1 kavram haritasi araciligiyla ayrintili bir

meme

sekilde anlatilmis ve uygulama yaptirilmistir. Saghk
egitimi alan tiim gruplarda oldugu gibi hemsirelik
ogrencilerinin de hem akran etkilesimi ile genglere hem
de hasta egitimleri ile saglik hizmetlerinde muayene
bilgisi ve becerisi elzemdir. Saghk inanglar1 ve 6z
yeterlilik diizeyleri ise 6grendikleri bilgileri uygulamaya
gecirmede  biiyiik tasimaktadir. Dolayisiyla
gelecekte saglik sisteminin ve hasta bakimimin Kkilit
noktasi olan hemsirelik 6grencilerinin muayenede temel

6nem

becerileri kavram analizi yaparak gelistirmeleri
gerekmektedir. Hemsirelik egitiminde grafiklerle verilen
egitim dgrencide 6grenme kolaylig1 saglamakta ve saghk
inancini ylikseltmektedir. Bu nedenle kavram haritalarini
uygulamali egitimlerde egitim materyali olarak o6ne
cikarmak 6grencilerin saglik inanglarini ve 6z yeterlilik
diizeylerini olumlu etkileyecektir. Ozellikle bilgi ve temel
becerinin gelistirilmesinde kavram haritalar1 esliginde
verilen egitimlerin 6grencilik sliresince ve mezuniyet
sonrasinda hizmet i¢i egitimlerle
gerekliligi diisiiniilmektedir. Ayrica bu c¢alisma, kavram
haritalar1 ile verilen egitimleri konu alan kaynaklar

agisindan literatiirde referans niteliginde olacaktir.
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HASTALARIN HASTANEYE YATIS ANINDAKi MALNUTRISYON
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Ozet: Malniitrisyon, artan mortalite ve morbidite ile iliskilendirilmekle birlikte giinliik yasam aktiviteleri ve yasam kalitesi iizerinde
olumsuz etkileri olan bir saglik sorunudur. Bu ¢alismada, hastaneye yatisi yapilan hastalarin malniitrisyon agisindan degerlendirilmesi
ve yagam Kalitesi diizeylerinin belirlenmesi amaglanmstir. Calisma, Kirikkale Universitesi Tip Fakiiltesi Hastanesi’'nde 19 yas ve iizeri
407 (K:204, E:203) yeni yatis1 yapilan hasta ile yiirtitiilmiistiir. Hastalarin sosyodemografik bilgileri sorgulanmis, bazi antropometrik
6lciimleri alinmistir. Hastalara NRS-2002 formu ve Diinya Saghk Orgiitii Yasam Kalitesi Degerlendirme Olcegi (WHOQOL-BREF-TR)
uygulanmistir. Hastalarin yas ortalamasi 59,2+17,1 yildir. Beden kiitle indeksi ve el kavrama giicii ortalamasi sirasiyla 29,8+30,3 kg/m?
ve 25,5+22,8 kg'dir. Hastalarin %13,6’sinin malniitrisyonlu oldugu belirlenmistir. Yash hastalarin malniitrisyon orani daha yiiksektir
(P=0,009). El kavrama giicii genel ortalamanin altinda olanlarda malniitrisyon risk orani daha yiiksektir (P<0,001). Hastalarin
ortalama NRS-2022 puani 1,2+1,3 olup, WHOQOL-BREF-TR yasam kalitesi puani1 2,8+1,1’dir. Kadin ve erkeklerin NRS-2022, WHOQOL-
BREF-TR bedensel, ruhsal ve sosyal alan ortalama puanlari arasinda istatistiksel agidan 6nemli farklihk bulunmustur (P<0,05).
Kadinlarda NRS-2002 puan ortalamasi erkeklerden fazla iken, yasam kalitesi puan ortalamalar: diistiktiir. Yas ve bel/boy orani ile NRS-
2002 puanlari arasinda pozitif yénde zayif bir iliski; BKI, bel cevresi, boyun cevresi, bilek ¢evresi, iist orta kol ¢evresi ve el kavrama
glicli arasinda negatif yonde zayif bir iliski saptanmistir (P<0,05). Yas arttik¢ca yasam kalitesi puanlarinin azaldigl, negatif yonde zayif
bir iliski oldugu belirlenmistir (P<0,001). Yasam kalitesini artirmak, malniitrisyonu énlemek veya tedavi etmek i¢in hastanin hastaneye
yatis aninda beslenme durumu degerlendirilmeli ve gereken niitrisyonel destek verilmelidir.

Anahtar kelimeler: Malniitrisyon, NRS-2002, Yasam kalitesi, WHOQOL-BREF

Determination of Malnutrition and Quality of Life at the Time of Hospitalization of Patients

Abstract: Malnutrition is a health problem that is associated with increased mortality and morbidity, and has negative effects on
activities of daily living and quality of life. In this study, it was aimed to evaluate hospitalized patients in terms of malnutrition and to
determine their quality of life levels. The study was carried out with 407 (F: 204, M: 203) newly admitted patients aged 19 and over in
Kirikkale University Medical Faculty Hospital. Sociodemographic information of the patients was questioned and some anthropometric
measurements were taken. The NRS-2002 form and the World Health Organization Quality of Life Assessment Scale (WHOQOL-BREF-
TR) were administered to the patients. The mean age of the patients was 59.2+17.1 years. The mean body mass index and hand grip
strength were 29.8+30.3 kg/m? and 25.5+22.8 kg, respectively. It was determined that 13.6% of the patients were malnourished.
Elderly patients have a higher malnutrition rate (P=0.009). The malnutrition risk rate is higher in those whose hand grip strength is
below the general average (P<0.001). The mean NRS-2022 score of the patients was 1.2+1.3, and the WHOQOL-BREF-TR quality of life
score was 2.8+1.1. A statistically significant difference was found between the mean scores of male and female in NRS-2022, WHOQOL-
BREF-TR physical, mental and social domains (P<0.05). While the mean NRS-2002 score is higher in female than male, the mean
quality of life score is lower. A weak positive correlation between age and waist/height ratio and NRS-2002 scores; there was a weak
negative correlation between BMI, waist circumference, neck circumference, wrist circumference, upper middle arm circumference
and hand grip strength (P<0.05). It was determined that quality of life scores decreased with increasing age, and there was a weak
negative correlation (P<0.001). In order to improve the quality of life, prevent or treat malnutrition, the nutritional status of the
patient should be evaluated at the time of hospitalization and the necessary nutritional support should be given.

Keywords: Malnutrition, NRS-2002, Quality of life, WHOQOL-BREF
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1. Giris

Hastaneye yatis sirasinda, hastalarin yaklasik %20-
50'sinde malniitrisyon gorildiigii bildirilmektedir (Cass
ve Charlton, 2022). Malniitrisyon, “enerji, protein ve
mikro besin Ogelerinin eksikliginin veya fazlaliginin
doku/viicut formu (viicut sekli, boyutu ve bilesimi), islevi
ve klinik sonuglari lizerinde odl¢iilebilir olumsuz etkilere
neden oldugu bir beslenme bozuklugu” olarak
tanimlanmaktadir (Younis ve ark, 2015). Bozulmus
emilim metabolizmasi, artan beslenme gereksinimi
ve/veya artan enerji harcamasi, giinliik enerji ve besin
ogesi alinamamasina neden
olmaktadir. Dolayisiyla bu sorunlar, malniitrisyon ile
ilgili ana faktorleri olusturmaktadir (Purnamasari ve ark.,
2023). Saghgin bozulmas, istahsizlik, ileri yas, ¢igneme

glicliigli, periodontal hastaliklar, yutma bozukluklari,

gereksinimlerinin

bilissel islev bozukluklari, depresyon, polifarmasi ve
kabizlik malniitrisyonun gelismesine neden
olabilmektedir (Roberts ve ark., 2021).

Hastaliga bagh malniitrisyon, 6nemli diizeyde artan
morbidite, kisa ve uzun vadeli mortalite, sakatlik,
hastaligin iyilesmesinde bozulma ve bakim maliyetinin
artmasi ile iligkilidir. Bu nedenle, tiim hastalarin
hastaneye yatis sirasinda malniitrisyon riski agisindan
taranmast ve malniitrisyon var ise
belirlenmesi gerekmektedir. Malniitrisyonlu hastalar i¢in
bireysellestirilmis beslenme miidahalelerinin yapilmasi,
rutin klinik bakimin ve ¢ok yonlii tedavinin bir pargasi
haline getirilmelidir (Schuetz ve ark., 2021). Akut veya
kronik inflamasyonu olan hastalarda, aghik ve/veya

derecesinin

hastalik ile iliskili olarak yetersiz beslenme durumunun
meydana gelmesi, tedavinin seyrini olumsuz yoénde
etkilemektedir. Dolayisiyla bu tiir hastalarda ciddi
malniitrisyonun gelismesini dnlemek i¢in yakin takip ve
miidahale gerekli olmaktadir. Kritik hastalarin metabolik
iliskili
erken

dengesi  ve katabolizmalar1  nedeniyle
malniitrisyonun degerlendirilmesi
(Jensen ve ark., 2013). Hastaneye yatan hastalarda
malniitrisyon tedavisinin ilk asamasi, gecerli ve giivenilir

tarama araglar ile niitrisyonel riskin belirlenmesidir

onemlidir

(Tirkoglu ve ark., 2015). Klinisyenler, malniitrisyonlu
veya malniitrisyon riski tasiyan hastalarin dogru bir
sekilde tanimlanmasi, yonlendirilmesi ve tedavisine
yardimci olmak i¢in gecerli bir ara¢ kullanmalidir. Bu
kapsamda Niitrisyonel (NRS-2002)
aracinin hastanede yatan hastalarda kullanilmasi Avrupa
Klinik Niitrisyon ve Metabolizma Dernegi (ESPEN)
tarafindan onerilmektedir. Bununla birlikte NRS-2002,
beslenme desteginin baslatilmasi kararinin verilmesinde

Risk Taramasi

yararli olabilmektedir (Barker ve ark., 2011).
Malniitrisyon,
iliskilendirilmekle birlikte giinliik yasam aktiviteleri ve
genel olarak yasam Kkalitesi lizerinde olumsuz etkileri
olan bir saglhk sorunu olarak tanimlanabilmektedir

artan mortalite ve morbidite ile

(Norman ve ark., 2021). Yasam kalitesi, hastalarin tedavi
sonuclarinin degerlendirilmesinde o6nemli bir faktor
olarak kabul edilebilmektedir. Hastalara verilen medikal
ve tibbi beslenme tedavisinin etkinliginin artirilmasina

yasam Kkalitesi acisindan yaklasilmasi gerekmektedir.
Boylelikle hastaliklarin yonetiminde uzun vadeli etkinlik
gosterme firsati yaratilmaktadir (Tanski ve ark. 2021).
Bu nedenle Diinya Saghik Orgiitii (DSO) 1980’den beri
yasam Kkalitesini 0Olgmek ve degerlendirmek icin
calismalar yapmaktadir. Bu amagla kisinin iyilik halini
olcen ve kiiltiirler arasi karsilastirmalara olanak veren
genis kapsamli Diinya Saglk Orgiitii Yasam Kalitesi
Degerlendirme Olgegi (WHOQOL-BREF) olusturulmustur
(Yi1ldirim ve Hacithasanoglu, 2011).

Bu ¢alismada, hastaneye yatis1 yapilan hastalarin
malniitrisyon acisindan taranmasi ve degerlendirilmesi

ve  yasam kalitesi diizeylerinin  belirlenmesi
amagclanmistir.

2. Materyal ve Yontem

2.1. Katihmcilar

Calisma, Kirikkale  Universitesi Tip  Fakiiltesi

Hastanesi'nde 19 yas ve lizeri 204 kadin ve 203 erkek
olmak iizere toplam 407 yeni yatan hasta ile
yuriitilmistiir. Yatan hastalar c¢alisma ile ilgili
bilgilendirilmis, yazili onamlar1 alinmistir. Herhangi bir
bedensel, zihinsel vb. engeli olmayan, gebe olmayan ve
yeni yatisi yapilan, calismaya katilmayr kabul eden
gonilli bireyler arastirma kapsamina dahil edilmistir. Bu
cahsma Kirikkale Universitesi Bilimsel Arastirma
Projeleri Koordinasyon Birimi (KKU, BAP, Proje
Numarasi: 2020/046) tarafindan desteklenmistir.
2.2.Verilerin Toplanmasi

Calisma kapsaminda Kasim-Aralik 2023 tarihlerinde
bireylere yiliz yiize anket formu uygulanmistir. Anket,
arastirmacilar tarafindan literatir taramasi sonucu
hazirlanmistir ve doért boélimden [sosyodemografik
bilgiler (yas, cinsiyet, meslek, egitim ve medeni durum
gibi), antropometrik o&l¢timler, NRS-2002
WHOQOL-BREF] olusmaktadir.

2.2.1. Antropometrik 6l¢iimler

Bireylerin viicut agirligl, boy uzunlugu, bel ¢evresi, kalga
cevresi, boyun ¢evresi, bilek ¢evresi, list orta kol ¢cevresi
(UOKC(), el kavrama giicii (EKG) teknigine uygun olarak
Olciiliip degerlendirilmistir (Hillman ve ark, 2005;
Pekcan G, 2012; Pekcan G, 2013). Bel/kalca ve bel/boy
orani hesaplanmistir. Viicut agirhg TANITA BC545 N
viicut analizi cihazi ile boy uzunlugu SECA marka portatif
boy olcer ile gevre olgclimleri ise esnemeyen mezura ile
Olciilmiistiir.  Viicut agirhgn  ve boy  uzunlugu
dlciimlerinden beden Kkiitle indeksi (BKi) (kg/m2)
degerleri hesaplanmistir (WHO, 2010).

2.2.2.NRS-2002 formu (Nutritional risk screening)
Kondrup ve ark. tarafindan 2002 yilinda gelistirilmistir
(Kondrup ve ark., 2003a). Bu form yetersiz beslenmeyi
ve malniitrisyon riskini saptamayi, niitrisyonel destekten
fayda gorebilecek hastalar1 belirlemeyi amaclamaktadir.
Hastalik veya operasyon sonrasi iyiye ya da kotiiye giden
degisiklikleri veya olas1 durumlari ortaya ¢ikarmak i¢in
ESPEN tarafindan kullanimi 6nerilmektedir (Lochs ve
ark, 2006). Tirkce gecerlik ve giivenirlik Bolayir
tarafindan 2014 yilinda yapilmistir. NRS-2002'nin yatan

formu,
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hastalarda kullanilabilecek gecerli ve giivenilir bir
yontem oldugu ortaya konmustur (Bolayiwr, 2014).
Skorlama sistemi ‘beslenme durumu’ ve ‘hastalik
ciddiyeti’ olarak iki boliimden olusmakta ve “problem
yok”, “hafif’, “orta” ve “agir” olmak tlizere puanlama
yapilmasini saglamaktadir. Her bir béliim i¢in 0-3 arasi
skorlama yapilmaktadir. Yetmis yas iizeri hastalarda
puanlamaya ek olarak yas nedeni ile skora 1 puan daha
eklenmekte ve toplam skor =3 olan hastalarin
niitrisyonel risk altinda olduklar1 kabul edilmektedir
(Kreymann ve ark., 2006).

2.2.3. Diinya Saghk Orgiiti yasam Kalitesi
degerlendirme 6lgegi (World Health Organization
quality of life assessment - WHOQOL-BREF)

Saglikla iliskili yasam Kkalitesi 6lgegi DSO tarafindan
gelistirilmis, kisinin iyilik halini 6l¢en ve kiiltiirler arasi
karsilastirmalara olanak veren genis kapsamli 100 soru
ve bunlardan secilen 26 sorudan olusan bir o&l¢ektir
(Yildirnm ve Hacthasanoglu, 2011). Eser ve ark. (1999a)
tarafindan gecerlik ve giivenirligi yapilmistir. Olcegin
uzun (WHOQOL-100) ve kisa (WHOQOL-27) formu
olmak tzere iki siirimi vardir. (")l(,‘ek bedensel, ruhsal,
sosyal ve gevresel iyilik hallerini 6l¢mekte ve 26 sorudan
olugmaktadir. Olgegin Tiirkce versiyonuna bir ulusal soru
daha eklenmis ve toplam soru sayis1 27 olmustur. Her bir
alan, birbirinden bagimsiz olarak kendi alanindaki yasam
kalitesini ifade etmektedir. Puan arttik¢a yasam Kkalitesi
artmaktadir. Olcegin  Cronbach alfa i¢ tutarhlik
katsayilari, saglikli grupta bedensel saglik boyutunda
0,76, psikolojik saglik boyutunda 0,67, sosyal iliskiler
boyutunda 0,56 ve ¢evre boyutunda 0,74 olarak elde

Tablo 1. Hastalarin sosyodemografik 6zellikleri (n/%)

edilmigstir. Test tekrar test gilivenilirligi 0,51 ile 0,81
arasinda degismektedir (Eser ve ark., 1999b).

2.3. Istatistik Analiz

Verilerin analizi Windows igin SPSS 26.0 istatistik paket
programi kullanilarak yapilmistir. Verilerin normal
dagilip dagilmadigi “Kolmogorov-Smirnov testi” ile
incelenmistir. Sayisal degiskenler igin ortalama *
standart sapma (SS), kategorik degiskenler say1 (n) ve
ylizde (%) olarak gosterilmistir. Arastirmada ikili
gruplarin ortalamalarinin karsilastirilmasinda, “Bagimsiz
gruplarda t testi” ve grup sayisinin ikiden fazla oldugu
durumlarda, “tek yonlii varyans analizi” (post hoc olarak
Bonferroni testi) uygulanmistir. Cok gozli diizenlerde ki-
kare testi kullanilmistir. Nicel degiskenler arasindaki
korelasyon katsayis1 ve istatistiksel onemliligi, iki
degisken i¢cin “Pearson Korelasyon Analizi” ile
degerlendirilmistir. Korelasyon katsayisi
degerlendirilmesi, 0,00-0,10 (ihmal edilebilir), 0,10-0,39
(zayif), 0,40-0,69 (orta), 0,70-0,89 (giicli), 0,90-1,00
(miikemmel) seklindedir (Schober ve ark., 2018). Biitiin
hipotez testlerinin analizinde istatistiksel o6nemlilik
diizeyi P<0,05 olarak alinmistir.

3. Bulgular

Calismaya 203 (%49,9) erkek ve 204 (%50,1) kadin
olmak iizere toplam 407 hasta katilmistir. Hastalarin yas
ortalamasi 59,2+17,1 olup 19 yas ve lizeri bireylerden
olusmaktadir. Katilimcilarin ¢ogu evli (%84,0) ve ilkokul
mezunu (%36,4) bireylerdir. Erkeklerin %55,1’i emeKkli
iken kadinlarin %77,9'u ev kadinidir (Tablo 1).

Erkek Kadin Toplam
(n=203, %49,9) (n=204, %50,1) (n=407, %100,0)

Yas (Ort+SS) 59,3+17,1 59,2+17,1 59,2+17,1
(Alt-Ust) (19-89) (19-95) (19-95)
Yas grup
19-64 106 (%52,2) 110 (%53,9) 216 (%53,1)
65-84 90 (%44,3) 86 (%42,2) 176 (%43,2)
=85 7 (%3,5) 8(%3,9) 15 (%3,7)
Medeni Durum
Bekar 27 (%13,3) 38 (%18,6) 65 (%16,0)
Evli 176 (%86,7) 166 (%81,4) 342 (%84,0)

Egitim Durumu
Okur-yazar degil
Sadece okuryazar
flkokul

2 (%1,0)
11 (%5,4)
63 (%31,0)

Ortaokul 35(%17,2)
Lise 61 (%30,0)
Lisans 30 (%14,8)
Lisanststi 1 (%0,6)
Meslek

Calismiyor 5 (%2,5)
Memur 21 (%10,3)
Isci 17 (%8,4)
Serbest Meslek 28 (%13,8)
Ozel sektor 17 (%8,4)
Emekli 112 (%55,1)
Ev kadin -
Ogrenci 3 (%1,5)

40 (%19,6)

42 (%10,3)

16 (%7,9) 27 (%6,6)
85 (%41,7) 148 (%36,4)
17 (%8,3) 52 (%12,8)
30 (%14,7) 91 (%22,4)
16 (%7,8) 46 (%11,3)

- 1(%0,2)

12 (%5,9) 17 (%4,2)

3 (%1,5) 24 (%5,9)

1(%0,5) 18 (%4,4)

5 (%2,5) 33 (%8,1)

7 (%3,4) 24 (%5,9)
10 (%4,9) 122 (%30,0)
159 (%77,9) 159 (%39,0)

7 (%3,4) 10 (%2,5)
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Calismaya katilan erkek ve kadin hastalarin ortalama BKI
degerleri sirasi ile 28,4+29,8 kg/m? ve 31,2+30,8
kg/m?’dir. Ortalama bel/kalga orani ise siras1 ile
1,2241,79 ve 1,11#1,08'dir. Hastalarin boyun cevresi,
bilek cevresi ve UOKC élgiimleri ortalamasi sirasi ile
35,1+8,5 cm, 18,0t4,3 cm ve 30,2+159 cm’dir. El
kavrama giicii ortalamasi erkeklerde 31,1+23,5 kg iken,
kadinlarda 19,9+20,7 kg'dir (Tablo 2).

NRS-2022 sonucu ¢alismaya katilan
hastalarin  %13,6’sinda malniitrisyon oldugu tespit
edilmistir. Erkeklerin %10,01, kadinlarin %17,2’sinde

tarama testi

malniitrisyon olup cinsiyetler arasindaki fark anlamhdir
(P=0,033). Yas gruplarina gére 65 yas ve lizeri hastalarin
malniitrisyon orani (%18,3) daha yiiksek bulunmustur
(P=0,009). Beden kiitle indeksi ve bel ¢evresi gruplari
arasinda da malniitrisyon oranlar istatistiksel olarak
anlaml olarak farklilik géstermistir (P<0,001). Calismaya
katilan hastalar EKG ortalama degerine (25,5 kg) gore
gruplandirildiginda, ortalama degerin altinda olan grupta
malniitrisyon riski oram1 (%20,1) daha
bulunmustur (P<0,001) (Tablo 3).

yliksek

Tablo 2. Hastalarin antropometrik 6l¢iimlerinin ortalama ve standart sapma degerleri (Ort+SS)

Antropometrik 6l¢iimler Erkek (n=203)

Kadin (n=204) Toplam (n=407)

Boy uzunlugu (cm) 164,5+37,6
Viicut agirhg (kg) 76,6+19,7
Beden kiitle indeksi (kg/m?2) 28,4+29,8
Bel cevresi (cm) 98,0+61,4
Kalga cevresi (cm) 97,7+21,3
Bel/kalga orani 1,22+1,79
Bel/boy orani 0,71+0,78
Boyun ¢evresi (cm) 36,1+7,5

Bilek ¢evresi (cm) 18,8+4,1

Ust orta kol cevresi (cm) 30,8+21,0
El kavrama giicii (kg) 31,1+23,5

150,2+37,8 157,3+38,3
71,8+38,3 74,2+30,6
31,2+30,8 29,8+30,3
92,5279 95,3+47,8
102,6+27,8 100,2+24,9
1,11+1,08 1,16+1,48
0,78+0,77 0,74+0,77
34,1+9,3 35,1+8,5
17,2+4,3 18,0+4,3
29,5+8,0 30,2159
19,9£20,7 25,5228

Tablo 3. Hastalarin yas, cinsiyet ve antropometrik dl¢iim degerlerine gére malniitrisyon durumlarinin dagilimi

Cinsiyet, yas ve antropometrik 6l¢iim Malniitrisyon yok Malniitrisyon var
degerleri (NRS-2002 (NRS-2002 P
<3 puan) 23 puan)
(n=352, %86,4) (n=55, %13,6)
Cinsiyet

Erkek (n=204)

181 (%90,0)

20 (%10,0)

Kadin (n=203) 168 (%82,8) 35 (%17,2) 0,033
Yas grubu (y11)

<64 (n=216) 193 (%90,6) 20 (%9,4) 0.009
>65 (n=191) 156 (%81,7) 35 (%18,3) ’

BKi (kg/m2)*

<18,5 (zayif) (n=27) 5 (%18,5) 22 (%81,5)

18,5-24,9 (normal) (n=127) 111 (%88,1) 15 (%11,9) <0,001
25,0-29,9 (fazla kilolu) (n=139) 129 (%94,2) 8 (%5,8)

>30,0 (obez) (n=114) 349 (%91,2) 10 (%8,8)

BC (cm)**

Risk yok (n=144) 104 (%74,8) 35 (%25,2) <0.001
Risk var (n=263) 241 (%92,3) 20 (%7,7) ’
Risk yok (n=120) 98 (%85,2) 17 (%14,8) 0.703
Risk var (n=287) 247 (%86,7) 38 (%13,3) ’
Risk yok (n=74) 55 (%79,7) 14 (%20,3) 0085
Risk var (n=332) 289 (%87,6) 41 (12,4) ’
Ortalama tstii (225,5 kg) 154 (%96,3) 6 (%3,8) 0,001

Ortalama alt1 (<25,5 kg)

195 (%79,9)

49 (%20,1)

*BKi= beden kiitle indeksi, **BC= bel gevresi (erkeklerde >94 cm ve kadinlarda >80 cm riskli kabul edilmistir), ***BKO= bel kal¢a orani
(erkeklerde <0,90 ve kadinlarda >0,85 riskli kabul edilmistir), ****BBO= bel boy orani (her iki cinsiyette >0,50 riskli kabul edilmistir),

*RHR*EKG= el kavrama giici, Ki-kare testi kullanilmistir.
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Calismaya katilan hastalarin ortalama NRS-2022 puani
1,2+1,3 olup, WHOQOL-BREF-TR saglik ve yasam kalitesi
puani sirasi ile 3,1+¥1,0 ve 2,8+1,1'dir. Alt boliimlerin
puan ortalamalar1 bedensel i¢cin 21,8+4,1, ruhsal i¢in
19,6+3,8, sosyal i¢in 10,2+2,5 ve cevresel icin 30,5+5,3
puandir. Cinsiyete gore degerlendirildiginde kadin ve
NRS-2022, WHOQOL-BREF-TR bedensel,
ve sosyal alan ortalama puanlari
istatistiksel olarak onemli fark vardir (P<0,05). Yas

erkeklerin
ruhsal arasinda
grubu, medeni durum, egitim durumu ve meslege gore
ortalama puanlar arasindaki fark istatistiksel olarak
o6nemli bulunmustur (P<0,05) (Tablo 4).

Hastalarin yaslar1 ve bazi antropometrik 6l¢iim degerleri
ile NRS-2002 ve yasam kalitesi puanlari arasindaki iliski
Tablo 5’te verilmistir. Hastalarin yas ve bel/boy orani ile

NRS-2002 puanlart arasinda pozitif yonde zayif bir iliski;
BKi, bel cevresi, boyun cevresi, bilek cevresi, UOKC ve
EKG arasinda negatif yonde zayif bir iliski saptanmistir (r
=0,295,r=0,171,P <0,001;r =-0,121,r =-0,186,r = -
0,256, r =-0,248,r =-0,176, r =-0,216, P<0,05). Bununla
birlikte hastalarda yas arttik¢ca yasam kalitesi puanlarinin
iliski oldugu
belirlenmistir (P<0,001). Hastalarda bel ¢evresi dl¢iimii

azaldigl, negatif yonde zayif bir
ile bedensel ve ruhsal alan alt boyut puanlar1 arasinda
negatif yonde zayif diizeyde anlamli bir iliski oldugu
bulunmustur (sirasiyla P=0,044; 0,040). El kavrama giicii
ile yasam kalitesi puani ve bedensel alan alt boyut puani
arasinda ise pozitif yonde zayif diizeyde anlaml bir iliski
saptanmustir (sirasiyla P=0,022; 0,001).

Tablo 4. Hastalarin sosyodemografik 6zelliklerine gére yasam kalitesi ve NRS-2002 skorlar1 (Ort+SS)

NRS-2002 WHOQOL- WHOQOL- WHOQOL-  WHOQOL-BREF- WHOQOL-BREF-TR WHOQOL-BREF-TR
BREF-TR BREF-TR BREF-TR TR Sosyal Alan Cevresel Alan
Saglik Puan1  Yagam Kalitesi Puani Bedensel Alan Ruhsal Alan

Toplam 1,2+1,3 3,1+1,0 2,8x1,1 21,8+4,1 19,6£3,8 10,2+2,5 30,545,3
Cinsiyet
Erkek 1,1+1,2 3,2+1,0 2,9+1,1 22,4+4,0 20,3£3,6 10,6+2,6 30,9+5,2
Kadin 1,4+1,4 3,0+1,0 2,7¢1,1 21,2+4,1 18,9+3,8 9,9+2,5 30,2+5,3
t/P -2,296/0,022  1,754/0,080 1,435/0,152 2,828/0,005 3,747/<0,001 2,413/0,016 1,302/0,194
Yas Grubu
19-64 0,84+1,2¢ 3,2+1,0 3,0+1,14 22,6+3,87 20,3+3,44 10,7+2,2a 31,2+4,8¢
65-84 1,6+1,30 3,0+1,0 2,5%1,1b 20,8+4,3b 18,7+4,00 9,7+2,7b 29,7+5,60
285 2,3+1,4¢ 3,1£0,9 2,8+1,2ab 20,8+3,2ab 18,7£3,9ab 9,7+2,9ab 30,5£6,7ab
F/P 24,423/<0,001 2,217/0,110 9,052/<0,001 9,849/<0,001  9,606/<0,001 8,507/<0,001 4,152/0,016
Medeni Durum
Bekar 1,5+1,5 3,1x1,1 3,0x1,2 22,744,5 19,8+4,0 10,0£2,5 31,6%4,8
Evli 1,2+1,2 3,1£0,9 2,711 21,6+4,0 19,5£3,7 10,3%2,5 30,3%5,3
t/P 1,751/0,084  -0,141/0,888 1,854/0,064 1,980/0,048 0,499/0,618 -0,713/0,476 1,680/0,094
Egitim Durumu
Okur-yazar degil 1,9+1,3¢ 2,841,090 2,5%1,2ab 20,3+4,0ab 17,243,9abf 8,9+2,8ab 28,0£6,2ab
Sadece okuryazar 1,4+1,1ab 2,5+0,94 2,2+0,84 20,2+4,0ab 18,2+4,2be 8,9+2,7be 27,0+4,8be
Ilkokul 1,3+1,3ab 3,0£1,0ab 2,7+1,1ad 21,1+3,94ab 19,243,8¢¢f 10,242,4cde 30,3+5,1a
Ortaokul 0,9+1,2bc 3,2+0,9ad 2,6+1,2ab 22,2+4,5bd 19,9+3,6¢¢ 10,0+2,50 30,7+5,2%
Lise 0,9+1,2b¢ 3,541,004 3,0+1,00d 22,943,7cd 20,6+3,3¢ 10,9+2,2¢d 31,3+4,4¢
Lisans-Lisansiistii 1,0+1,3bc 3,5+1,0<d 3,2+0,9<d 23,3+4,1cd 21,243,44 11,4+2,3¢d 34,1+4,44
F/P 4,738/<0,001 5,211/<0,001 4,653/<0,001 5,531/<0,001  7,775/<0,001 7,415/<0,001 9,775/<0,001
Meslek
Calismiyor 2,9+2,1q 2,9+1,1 2,4%1,3 20,4£3,1 16,9+3,2¢ 8,8+2,3¢ 27,4+4,82
Memur 0,7+1,00 3,4+0,8 3,2+0,8 22,9+3,4 20,8+3,2bc 10,942,690 34,1+4,7b
Isgi 0,5+0,7b 3,0+0,9 2,4+1,2 22,6%3,6 21,3£3,4bc 11,3+2,6a 30,8+5,3a
Serbest Meslek 0,7+1,0° 3,3x0,9 3,2¢1,2 22,845,0 20,943,1bc 11,42,2b 31,544,690
Ozel sektor 0,6+1,0° 3,3x0,9 3,3x1,1 23,9£3,9 20,7£3,3ac 11,242,740 31,3£4,5a
Emekli 1,3+1,20 3,1+1,0 2,7%1,0 21,743,8 19,6%3,7ac 10,12,69 30,3£5,1¢
Ev kadini 1,3+1,2b 2,9+1,0 2,7¢1,1 21,1#4,1 18,9+3,9ac 9,9+2,5ab 30,1+5,5¢
Ogrenci 1,4+1,7b 3,2+1,3 2,9+1,4 23,1+5,4 21,143,5a 9,8+2,3ab 32,8+4,7ab
F/P 8,610/<0,001  1,465/0,178 3,221/0,002 2,705/0,010 3,877/<0,001 3,377/0,002 3,197/0,003

Bagimsiz gruplarda t testi ve tek yonlii varyans analizi yapilmistir, ¢ Gruplar arasinda istatistiksel agidan farkliliklari gostermektedir.
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Tablo 5. Hastalarin baz1 antropometrik 6l¢timleri ve yaslari ile NRS-2002 ve yasam kalitesi puanlari arasindaki iliski

NRS-2002 WHOQOL- WHOQOL- WHOQOL- WHOQOL-BREF- WHOQOL-BREF- WHOQOL-BREF-TR
BREF-TR BREF-TR BREF-TR TR TR Cevresel Alan
Saghk Puan1  Yagsam Kalitesi Puan1 Bedensel Alan  Ruhsal Alan Sosyal Alan
r/P r/P r/P r/P r/P r/P r/P

Yas 0,295/<0,001 -0,154/0,002 -0,222/<0,001 -0,278/<0,001 -0,254/<0,001 -0,265/<0,001 -0,226/<0,001
BKi * -0,121/<0,015 -0,002/0,964 0,045/0,361 0,065/0,201  -0,028/0,581 0,068/0,179 0,077/0,127
Bel gevresi -0,186/<0,001 -0,069/0,165 -0,092/0,066 -0,103/0,044 -0,104/0,040 -0,051/0,316 -0,035/0,491
Bel/kalgaoram  0,058/0,248  0,066/0,188 0,129/0,010 0,115/0,023  0,015/0,766  0,075/0,143 0,100/0,049
Bel/boy oram 0,171/0,001  0,059/0,237 0,166,/0,020 0,081/0,113 -0,012/0,0,816  0,055/0,281 0,077/0,130
Boyuncevresi  -0,259/<0,001 -0,059/0,239 -0,034/0,496  -0,032/0,526  0,021/0,684  -0,009/0,861 0,026/0,617
Bilek ¢evresi -0,248/<0,001 -0,100/0,043 -0,058/0,245 -0,095/0,061 -0,036/0,473 -0,060/0,237 -0,124/0,014
Ust orta kol -0,176/<0,001 -0,079/0,112 -0,011/0,829 -0,007/0,886  0,002/0,961 -0,008/0,875 0,014/0,782
gevresl
Elkavrama giicii  -0,214/<0,001  0,071/0,154 0,113/0,022 0,164/0,001 0,007/0,128 0,098/0,052 0,121/0,017
*BKi= beden kiitle indeksi, Pearson korelasyon analizi yapilmistir.
4. Tartisma 2020).
Gelismis tilkelerde cesitli nedenlerle hastaneye yatirilan Hastaneye yatis aninda hastalarin  malniitrisyon
hastalarin  %50’sinden fazlasinda degisen derecede durumlarinin -~ NRS-2002  ile  degerlendirildigi  bir

malniitrisyon bulunmaktadir (Demirel ve Aygiin, 2012).
Bu hastalarin biiyiikk ¢ogunlugu hastaneye basvuru
aninda malniitrisyon ile karsi karsiyadir ve ¢ogunda yatis
sliresince malniitrisyon agirlasmaktadir (McWhirter ve
Pennington, 1994). ingiltere Parenteral ve Enteral
Niitrisyon Dernegi (BAPEN), akut olarak hastanelere
kabul yaklasik icte
malniitrisyon goriildiigiinii belirtmektedir (Russell ve
Elia, 2009). Bu nedenle hastalarin hastaneye yatis aninda

edilen hastalarin birinde

ve sonrasinda niitrisyonel durumlarinin
degerlendirilmesi ve buna yonelik plan yapilmasi, altta
yatan hastalifin tedavisi kadar 6nemlidir (Kondrup ve
ark, 2003a; Tirkoglu ve ark, 2015). Ayn1 zamanda
malniitrisyon yasam kalitesini de etkilemektedir (Sohrabi
ve ark., 2015). Bu nedenle calismada, hastaneye yatisi
yapilan hastalarin malniitrisyon agisindan taranmasi ve
degerlendirilmesi ve yasam Kkalitesi
belirlenmesi amag¢lanmistir.

Bu ¢alismada hastaneye yatisi yapilan hastalarin %46,9'u

65 yas ve Ustll olup yas ortalamasi 59,2+17,1 yildir.

diizeylerinin

Giingor ve ark.larinin yaptigl calismada erkek ve kadin
hastalarin yas ortalamasi sirasiyla 51,0x16,3 ve
51,5%#17,3 (Giingér ve ark., 2019), Balci ve ark.larinin
231 hastayi restrospektif olarak inceledigi bir ¢alismada
ise yas ortalamasi 62,2+18,2 yildir (Balci ve ark., 2021).
Literatiirdeki g¢alismalar incelendiginde hastalarin yas
ortalamalarinin ~ bu benzer
goriilmektedir.

Malniitrisyon riskinin belirlenmesinde BKi tek basina

calismayla oldugu

yeterli olmamakta, cesitli tarama testleri
kullanilmaktadir (Amaral ve ark., 2008). Bu testlerden
biri de glivenilir bir yéntem oldugu kabul edilen NRS-
2002 testi olup, gliniimiizde yatan hastalarda yaygin
olarak kullanilmaktadir (Kondrup ve ark., 2003b).
Yapilan bir ¢alismada; NRS-2002 puaninin, 180 giin
boyunca yetersiz beslenmeyle iliskili 6liim ile olumsuz
sonuclar icin giiclii ve bagimsiz bir risk puani olduguna
yonelik giicli kanitlar bildirilmistir (Hersberger ve ark.,

calismada, 617 hastanin %43,6'sinin  malniitrisyonlu
oldugu saptanmustir (Giingdér ve ark., 2019). Ozkalkanli
ve ark. (2009)larinin bir ¢alismasinda, NRS-2002 ile
belirlenen hastaneye basvuru anindaki malniitrisyon
orani %23’tlir. Yediytliz altmis kadin ve 662 erkek hasta
ile yapilan baska bir calismada da hastaneye basvuru
sirasinda hastalarin  %53,8’inin malniitrisyon riski
altinda oldugu, malniitrisyon riskinin cinsiyetler arasinda
farklihk goéstermemekle birlikte yas artisi ile iliskili
oldugu bildirilmistir (Ongun, 2019). Hastaneye yeni yatisi
yapilan toplam 1069 hasta ile yapilan bir ¢alismada,
hastalarin %19,1'i NRS-2002 puanina gore niitrisyonel
olarak riskli bulunmus ve riskin erkek hastalarda
(%61,8) kadin hastalardan (%38,2) daha yiiksek oldugu
bildirilmistir (Giingdr ve ark., 2022). Tiirkiye Enteral ve
Dernegi (KEPAN) tarafindan
yapilan, 19 ilden 34 hastanenin yer aldigni 29.139
hastanin katildig1 bir calismada, yatis aninda hastalarin

Parenteral Beslenme

%15’inin malniitrisyon riski oldugu tespit edilmistir
(Korfal ve ark., 2009). Avrupa ve Ortadogu Ulkelerinde
yer alan 26 lilke ve 5051 hasta lizerinde yapilan bir
calismada, NRS-2002 ile belirlenen hastaneye yatis
anindaki  malniitrisyon  riskinin  %32,6  oldugu
bildirilmistir (Sorensen ark., 2008). Bu ¢alismada NRS-
2002 puanina gore hastalarin %13,6’sinda malniitrisyon
tespit edilmistir. Yapilan ¢alismalar incelendiginde,
hastaneye yatis anindaki malniitrisyon oranlarinin genis
bir aralikta yer aldig1 gortlmiistiir. Bu ¢alismada yogun
bakimdaki hastalara yer verilmemis ve toplam hasta
saylisinin nedeniyle, hastaneye yatis
anindaki malniitrisyon oraninin diger ¢alismalardan daha
disik oldugu distinlilmiistiir. Ayrica bu c¢alismada
kadinlarda (%17,2) erkeklerden (%10,0) daha yiiksek
oranda belirlenmistir. Bu
kadinlarda yas ilerledik¢e daha ¢ok kas kaybi olmasindan
kaynaklandigr diisiiniilmiistiir (Ariogul, 2013). Ek olarak
65 yas ve lizeri hastalarda malniitrisyon daha yiiksek

siirli  olmasi

malniitrisyon sonucun,

(%18,3) bulunmustur. Bu ¢alisma ve literatiirdeki diger

calismalarin malniitrisyon oranlari arasindaki
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farkliliklarin, calismalarin yapildigi illerin ve hastanelerin
biiyiikliklerinden,  degerlendirme  yontemlerinden,
hastalik tilirlerinden ve kullanilan metodolojilerden
kaynaklanabilecegi diisiintilmiistiir.
Beslenme ve Diyetetik Akademisi ve Amerikan
Parenteral ve Enteral Niitrisyon Dernegi (ASPEN)
tarafindan potansiyel malniitrisyon tanisi igcin alti
kriterden en az ikisinin varligina ihtiya¢ duyulmaktadir.
Bu kriterler; diisiik enerji alimi, viicut agirhigr kaybi, kas
kiitlesi kaybi, subkutan yag kayb, siv1 birikimi ve EKG'dir
(White ve ark, 2012). El kavrama giiciiniin saptanmasi
klinikte ve epidemiyolojik ¢alismalarda
durumunu belirlemede kullanilan gecerli bir yontemdir.
Hastanede yatan hastalarin EKG'nin o6lgildigi bir
calismada, EKG medyan degerinin NRS-2002 puani 3 olan
hastalarda daha diistik oldugu bildirilmistir (Glingor ve
ark. 2022). Yapilan bagka bir ¢alismada NRS-2002 ile
malniitrisyon tespit edilen hastalarda EKG 18,9+2,8,
malniitrisyonu  olmayanlarda ise 24,5+8,7 olarak
bulunmustur (Balci ve ark., 2021). Bu ¢alismada ortalama
EKG erkeklerde 31,1+23,5 kg, kadinlarda 19,9+20,7 kg
olarak belirlenmis ve cinsiyet gozetmeden malniitrisyon
riskinin degerlendirilmesinde bu iki degerin ortalamasi
kriter olarak alinmigtir. Buna goére EKG 25,5 kg'in altinda
olan hastalardan NRS-2002 puani 23 olanlarin orani
%20,1 olup, EKG 225,5 kg olan hastalardan (%3,8) daha
fazladir (P<0,001).

Malniitrisyon kadar 6nemli olan yasam Kkalitesi; kisinin
fiziksel sagligi, psikolojik durumu, bagimsizlik diizeyi,
sosyal iliskileri ve ¢evrelerinin belirgin 6zellikleriyle olan
iliskisinden karmasik bir gsekilde etkilenen genis
kapsamli bir kavramdir (WHO, 1993). Bu nedenle saglik
hizmetlerinde yasam kalitesini saptayabilmek i¢in
Olcekler gelistirilmistir. Bunlardan biri de WHOQOL-
BREF’tir (Schmidt ve Bullinger, 2003). Bu ¢alismada da
hastalarin yasam Kkalitesinin belirlenmesinde WHOQL-
BREF olcegi kullanilmis ve kadinlarin her bir yasam
kalitesi puan ortalamasi erkeklerden diisiik bulunmustur.
Bu durumun kadinlarin ¢ogunun evli ve ev kadini

beslenme

olmasindan dolay1 daha ¢ok kapali ortamda kalmalari,
siirekli aynm ev yapmalari, ailenin temel
ihtiyaclarina  kendilerinden ¢ok vakit ayirmalari
nedeniyle olabilecegi diisiiniilmiistiir. Yas ortalamasi
75,8+7,2 olan bireyler lizerinde ytriitiilen bir ¢calismada
WHOQOL-BREF bedensel alan puan ortalamasi 14,1+1,1,
psikolojik alan puan ortalamasi 14,3+2,0, sosyal alan
puan ortalamasi 13,9+2,5 ve ¢evresel alan puan
ortalamasi 13,7+1,8 olarak bulunmustur (Maseda ve ark.,
2018). Bu calismada ise 65-84 yas arasi bireylerde sosyal
alan disindaki alanlardan daha ytiksek puan elde edildigi
gorilmiistiir. Veeri ve ark.’larinin yaptig1 bir ¢alismada,
evlilerin yasam kalitesi puanlarinin bekarlardan daha
diisik oldugu bildirilmistir (Veeri ve ark., 2019). Bu
calismada da benzer sonuclar bulunmustur. Bu durumun
evlilikle beraber sosyal iliskilerin azalmasindan veya
esler arasl uyumun diisiik
kaynaklanabilecegi diisiiniilmiistir. Ayrica egitim ve
yasam Kkalitesi arasinda bir etkilesim s6z konusudur.

islerini

olmasindan

Nitelikli ve yiiksek seviyede egitim alan kisilerin genel
olarak ekonomik kosullarinin, sosyal iligkilerinin ve
ruhsal sagliklarinin daha iyi oldugu 6ne siirtilebilir (Uysal
Sahin, 2022). Bu c¢alismada en yiiksek yasam kalitesi
puaninin egitim diizeyi lisans-lisansiistii olan bireylerde
belirlenmis olmasi beklentileri karsilamistir. Kurtul ve
ark.larinin yaptig1 ¢alismada issiz olanlarda ve vardiyal
calisanlarda yasam Kkalitesi puani anlamh olarak daha
diisik saptanmisken, bu c¢alismada emekliler ve ev
kadinlarinda daha dugstiktiir (Kurtul ve ark., 2022).

Yasam kalitesi malniitrisyonla iligkilidir. Yapilan
calismalarda malniitrisyonlu hastalarin yasam kalitesinin
malniitrisyonu olmayanlardan daha diisiik oldugu
bildirilmistir ve malniitrisyonun erken tani ve tedavisinin
onemli oldugu vurgulanmistir (Laky ve ark, 2010;
Sohrabi ve ark, 2015). Bu calismada malniitrisyon
riskinin kadinlarda erkeklerden daha yiiksek oldugu
belirlenmistir (P<0,05). Yavuzer ve ark.'larinin yaptig1 bir
calismada ise malniitrisyon riskinin erkeklerde daha
yiiksek oldugu, ancak bu ¢alisma ile benzer puanlar elde
edildigi gorilmistir (Yavuzer ve ark, 2020).
Malniitrisyon ile yas arasindaki iliskiyi ortaya koyan Kroc
ve ark’lari yapillan bir c¢alismada,
malniitrisyon riskinin yasla arttig1 belirtilmis ve 60 yas
istll bireylerde NRS-2002 puan ortalamasi bu ¢alisma ile

tarafindan

benzer bulunmustur (Kroc ve ark., 2021). Bu ¢alismada
bekar, okur-yazar olmayan ve calismayan hastalarda
NRS-2002 puani daha yiiksektir. Simsek ve ark.larinin
yaptigl ¢calismada malniitrisyonu 6nemli 6lclide artiran
risk faktorleri yasin artmasi, evli olmama, diisik
ekonomik diizey olarak belirlenmistir (Simsek ve ark,
2013).

Dogru niitrisyon degerlendirme araglar1 tarafindan
belirlenen malniitrisyon riskine gére bazi antropometrik
Olciimlerin korelasyonunu belirleyebilmek o6nemlidir.
Clinkii degerlendirme araclarindan elde edilen veriler ile
antropometrik o6l¢climlerin birbiriyle tutarl
beklenmektedir. Kroc ve ark.’larinin yaptig1 calismada bu
calisma ile benzer sekilde BKI ve bel gevresi ile NRS-2002

olmasi

puani arasinda negatif yonde bir iliski vardir (Kroc ve
ark.,, 2021). Benzer sekilde, 52.911 katihmcidan olusan,
111 calismanin dahil edildigi meta-analizde, NRS-
2002'nin BKI ile anlamli negatif bir korelasyona sahip
oldugu gosterilmistir (Zhang ve ark. 2017). El kavrama
glicii, hastanelerde niitrisyonel risk altindaki hastalarin
¢ogunu tanmimlayabilen bir 6l¢im ydntemidir (Demir,
2013). Bu calismadan elde edilen NRS-2002 puani
arttikca EKG'nin azaldigi yoniindeki sonuglar bunu
destekler niteliktedir. sekilde
ark.’larmin yaptig1 ¢calismada NRS-2002'ye gore yetersiz
beslendigi belirlenen hastalarin daha yasli, daha kisa
boylu, daha diisiik viicut agirhg ve EKG’ye sahip oldugu
belirlenmistir (Matos ve ark, 2007). Bel/boy orani,

Benzer Matos ve

boyun cevresi, bilek cevresi ve UOKC degerlerinin
yuksekliginin ise obezite risk faktorleri arasinda yer
aldig1 bilinmektedir (Shrestha, 2018; Tantawy ve ark.,
2020; Mousapour ve ark. 2021; Shifraw ve ark. 2021).
Bu c¢alismada, bu bilgiyi destekler sekilde NRS-2002
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puani arttikca bu degerlerin azalmasi beklentileri
karsilamigtir.

Bireylerin antropometrik 6l¢iim degerleri fiziksel sagligi
etkileyebilmektedir. Bu ¢alismada yasam Kkalitesi
6lceginin tim alan puanlar ile EKG arasinda pozitif
yonde bir iliski bulunmusken, bel cevresi arasinda negatif
yonde bir iliski bulunmustur. Yapilan bir ¢alismada bel
cevresi ile yasam kalitesi sosyal alan puani arasinda
pozitif yonde iliski saptanmistir (Mickens ve ark., 2022).
Kolotkin ve ark/larimin yaptigi bir calismada, BKIi
degerinin artmasi ile saglikta yasam kalitesi puanlarinda
(6zellikle fiziksel boyutlarda) dnemli derecede azalma
oldugu gorilmistir (Kolotkin ve ark., 2002). Ayni
arastirmacilarin baska bir calismasinda da BKI degerinin
artmasi ile yasam Kkalitesi 6l¢eginin tiim alt boyutlarinda
azalma oldugu gorilmiistir (Kolotkin ve ark., 2001). Bu
calismada ise BKI ile sadece ruhsal alan boyutu arasinda
negatif yonde bir iliski saptanmistir. Viicut agirhgi
arttikca toplumun bu bireylere yonelik sergiledigi
olumsuz tutumlar, bireyde olumsuz beden algis1 ile
birlikte benlik saygisinda azalmaya neden olabilmektedir
(Sengoniil ve ark., 2019).

5. Sonug

Yatan hastalarda malniitrisyon siklikla gézlenmektedir.
Ozellikle 65 yas ve iizeri hasta popiilasyonunda daha ¢ok
malniitrisyonla karsilasilmaktadir. Bu durum ise yasam
kalitesini olumsuz yonde etkilemektedir. Malniitrisyon ve
yasam Kkalitesinin pek c¢ok yonden degerlendirilmesi
gerektiginden, hastalarin sosyodemografik 6zellikleri de
gdz oniinde bulundurulmalidir. El kavrama giicii ve BKi
basta olmak iizere bazi antropometrik 6l¢iim degerleri ile
malniitrisyon arasindaki negatif iliskiden yola g¢ikarak
yatan hastalarin beslenme durumunun belirlenmesinin
onemine dikkat cekilebilir. Boylece yasam kalitesini
artirmak, malniitrisyonu 6nlemek veya tedavi etmek i¢in
her yeni yatan hastaya gereken niitrisyonel destek
verilebilir.

Katki Orani1 Beyam
Yazar(lar)in katki yiizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistir.

FNK.  ¢c0O. SED. ABG  BC
K 40 30 15 15
T 40 30 15 15
Y 40 30 10 10 10
VTI 10 40 40 10
VAY 10 10 40 40
KT 30 40 10 10 10
YZ 20 40 15 15 10
KI 40 30 10 10 10
GR 10 70 5 5 10
PY 50 50

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, Kl= kritik inceleme, GR= goénderim ve
revizyon, PY= proje yonetimi.

Catisma Beyani
Yazarlar bu c¢alismada higbir ¢ikar iliskisi olmadigini
beyan etmektedirler.

Etik Onay/Hasta Onami

Arastirmanin yiiriitiilebilmesi icin Kirikkale Universitesi
Girisimsel Olmayan Arastirmalar Etik Kurulundan izin
alinmistir (Onay tarihi: 29 Ocak 2020, onay numarasi:
2019.12.02).
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Abstract: In the study, a total of 30 clinically healthy fertile Holstein cows (aged 3-8 years old; with 500-700 kg average live weight
and 28 litres average daily milk) were used in a private dairy farm in Milas district of Mugla province. Randomly selected cows were
divided into two groups (control and treatment) (n=15 cows/group) with almost similar body condition scores (BCS) (as all having
approximately BCS of 2.75+0.25 units, 1-5 scale). Cows were monitored for natural oestrus, especially during the 2 months
postpartum. Control cows (n=15) showing oestrus were inseminated (throughout the 3 consecutive occasions at maximum) by routine
Al via recto-vaginal intrauterine route using frozen bull semen (0.25 ml dose; 7.5 x 10¢ total motile sperm) and thawing at 37 °C for 30
seconds. Inseminations were carried out for 7 months (from December 2021 to June 2022). For the treatment group, the cows were
given the antimicrobial agent (UB20 08®) intrauterine 30 minutes after each Al The disinfectant dose, given to the corpus uteri region
after the Al, was used as a total of 50 ml mixture (40 ml warm saline and 10 ml disinfectant). Throughout the study, animals were
routinely given a farm-specific "dairy cow" diet (with 23% protein/concentrated feed). In addition, cows were provided regularly with
clean drinking water, shade, and free movement in paddocks. Total pregnancy rates of cows and the 'pregnancy index' (the number of
inseminations per pregnancy) of 35-60-day post-insemination as checked via ultrasound examination were analysed statistically by
using Chi-Square and Wilcoxon tests. The possible difference between the groups based on pregnancy rate and pregnancy index data
was considered significant at the P<0.05 level. According to the results obtained, numerical differences observed due to local treatment
after all insemination periods were not statistically significant (P>0.05). Pregnancy rates following the 1st, 2nd, and 31 inseminations in
the treatment and control groups were 60.00% vs. 46.66%, 86.66% vs. 66.66%, and 93.33% vs. 80.00%, respectively. The total
pregnancy indexes in the groups were 1.57 (14 pregnancies/22 inseminations; treatment) and 2.25 (12 pregnancies/27
inseminations; control). Briefly, it was observed that the pregnancy rate and pregnancy index in the treatment group were consistently
but only numerically higher than those in the control group, indicating that anionic oxygen could be an effective alternative for
intrauterine treatment leading to high fertility early postpartum.
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1. Introduction would also be effective (as antimicrobial-antioxidant) on

Cases of infertility (possible subclinical endometritis) the reproductive system in farm animals. Simply, our

after artificial insemination (AI) in high-yielding dairy hypothesis, that UB20 08® might have a potential

cows are very common (around 50%) in the field
(Gokgen, 2008; Ugar and Agirbas, 2022).

In fact, the use of antimicrobials intrauterine after the Al
may increase the pregnancy rate even in clinically
healthy cows (Ugar, 2006; Ucar, 2021). In addition, a
new/local product so called “Active Anionic Oxygen”
(BAYNOVA Catalogue, 2021), as reported in the current
literature to be very effective (with -sidal effect) on the
respiratory (anti-viral) (Bursali et al, 2020) and
digestive systems (anti-carcinogen) (Apaydin Yildirim,
2021), was considered herein as a treatment modality in
terms of fertility outcomes. Hence, we presumed that it

positive effect on the genital tract of dairy cows was
proved herein, to be a “novel intrauterine antimicrobial
agent” along with the resultant high fertility.

2. Materials and Methods

2.1. Materials

In the study, a total of 30 clinically healthy fertile
Holstein cows (aged 3-8 years old; with 500-700 kg
average live weight and 28 litres average daily milk)
were used in a dairy farm of private sector in Milas
district of Mugla province, TURKIYE. For early pregnancy
checking, ultrasound device used was HASVET 838
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Veterinary Ultrasound Device® (HASVET, Antalya-
Tiirkiye), as equipped with L50/7.5 MHz linear rectal
probe (250 mm, standard).

2.2. Methods

The cows were arbitrarily divided into two groups
(control and treatment) (n=15 cows/group) with almost
similar body condition scores (BCS) (as all having
approximately BCS of 2.75+0.25 units, 1-5 scale) (Colak
and Ugar, 2007).

Cows were monitored for natural oestrus especially for
the 2 months postpartum.

2.2.1. Artificial inseminations

Control
(throughout the 3 consecutive occasional cycles at
maximum) by routine Al via recto-vaginal intrauterine

cows showing oestrus were inseminated

route using frozen bull semen (0.25 ml dose; 7.5 x 106
total motile sperm) and thawing at 37 °C for 30 seconds.
Inseminations were carried out over 7 months (from
December 2021 to June 2022).

2.2.2. Active anionic oxygen (UB20 08)

For the treatment group, the cows were given the
antimicrobial agent (H20s, so called as “UB20 08¢,
BAYNOVA-Ankara, Tirkiye) for
intrauterine route 30 minutes after each Al.

The disinfectant dose, given to the corpus uteri region
after the Al, was used as a total of 50 ml mixture (40 ml
warm saline and 10 ml disinfectant).

2.2.3. Ration

Throughout the study, animals were routinely given a
farm-specific  "dairy ration (with 23%
protein/concentrated feed).

In addition, cows were provided regularly with clean
drinking water ad libitum, shade and free movement in
paddocks.

2.2.4. Statistical analysis

Total pregnancy rates of cows inseminated and the
'pregnancy index' (the number of inseminations per

treatment  via

cow

pregnancy) (ileri, 2002) of 35-60-day post-insemination
as found via ultrasound examination were analysed
statistically by using Chi-Square and Wilcoxon tests
(Onder, 2018).

The possible difference between the groups based on the
mean pregnancy rate and pregnancy index data was
considered significant at the P<0.05 level.

3. Results

According to the results, there were only numerical
differences due to local treatment by UB20 08® after all
insemination periods (P>0.05) (Figure 1 and Table 1).
Pregnancy following the 1st, 2nd, and 3rd
inseminations in the treatment and control groups were
60.00% vs. 46.66%, 86.66% vs. 66.66% and 93.33% vs.
80%), respectively.

rates

The total pregnancy indexes in the groups were 1.57 (14
pregnancies/22 inseminations; as treatment) and 2.25
(12 pregnancies/27 inseminations; as control).
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Figure 1. Comparing the intrauterine treatment (UB20
08®) vs. control groups regarding the success rate of Al
inducing pregnancy in Holstein dairy cows

Table 1. Results of the effect of intrauterine application of a new antimicrobial/antioxidant (Active Anionic Oxygen,

UB20 08®) on the pregnancy rates and pregnancy index in Holstein dairy cows

Groups n Pregnancy rates (%) after the inseminations (A.l.) Pregnancy Index (PI)
1stAlL 2nd AL 3rd AL
[-Treatment 15 60.00 86.66 93.33 1.57
(9/15) (13/15) (14/15) (14/22)
[I-Control 15 46.66 66.66 80.00 2.25
(7/15) (10/15) (12/15) (12/27)
Significance NS NS NS NS
(P value)

NS=not significant (P>0.05).

4. Discussion and Conclusion

Recently, we reviewed comprehensively the
underlying mechanisms of bovine infertility and
considered different approaches by using
intrauterine antimicrobial therapy to increase

pregnancy rate after artificial insemination dairy

cows (Ucar and Agirbas, 2022). So, we briefly focused
on the new results of our experiment conducted herein.

To sum up, when the Al is combined with intrauterine
Active Anionic Oxygen (UB20 08®) agent in Holstein
dairy cows, relatively positive effects on the genital
system (earlier conception and higher pregnancies, even
by lower insemination numbers) (ileri, 2002; Gokgen,
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2008; Ugar, 2021) were observed consistently, as in
other body systems reported in the literature (Bursal et
al,, 2020; Apaydin Yildirim, 2021).

We believe that similar studies should be conducted in
future in larger populations with different breeds and/or
species in order to obtain more reliable and promising
results under various feeding and management
conditions (Dwyer, 2020; Ugar et al., 2020).
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HEMSIRELIK OGRENCILERININ iLAC DOZU HESAPLAMA VE
MATEMATIKSEL BiLGI BECERILERI iLE iLAC DOZU
HESAPLAMA BECERILERININ OGRETIMINE YONELIK
GORUSLERININ BELIRLENMESI
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Ozet: Bu arastirmanin amaci hemsirelik ogrencilerinin ila¢ dozu hesaplama ve matematiksel bilgi becerileri ile ila¢ dozu hesaplama
becerilerinin dgretimine yonelik goriislerini belirlemektir. Tanimlayici olan bu arastirma, 2021-2022 Egitim- Ogretim yili bahar
doneminde Saglik Bilimleri Fakiiltesi Hemsirelik boliimiinde okuyan, hemsirelik esaslari ve farmakoloji derslerini alip ge¢mis olan 284
hemsirelik 6grencisi ile gerceklestirilmistir. Arastirmay1 gerceklestirmek i¢in etik kurul izni ve kurum izni alinmistir. Veriler,
tanimlayic1 6zellikler anket formu ve ilag dozu hesaplama becerisi soru formu kullanilarak toplanmigtir. Arastirmanin istatistiksel
analizleri i¢in SPSS 20.0 kullanilmistir. Tanimlayici verilerin degerlendirilmesinde say1 ve yiizdelik dagilimlar: kullanilmistir. Verilerin
karsilastirmali olarak degerlendirilmesi amaciyla Ki-Kare testi kullanilmistir. Giivenirlik i¢in Cronbach’s « katsayisi hesaplanmistir. Bu
arastirmada, 2. Sinif hemsirelik 6grencilerinin 4. Simif hemsirelik 6grencilerine goére matematigi kolay buldugu, matematiksel
becerilerine ve matematiksel hesaplamalarina giivendigi aritmetik islemleri kolay buldugu ve matematigi ilgi ¢ekici buldugu
belirlenmistir. Farmakoloji dersi basarisi arttik¢a, hemsirelik 6grencilerinin matematik becerilerinin yeterli ve matematigi ilgi cekici
bulduguy, ila¢ dozu hesaplama 6gretimini heyecan verici ve ilgi ¢ekici buldugu saptanmistir. Erkek 6grencilerin kiz 6grencilerden daha
fazla matematik hesaplamalarina giivendigi sonucuna varilmistir. Bu ¢alisma sonuglar1 dogrultusunda hemsirelik 6grencilerinin dogru
ilag yonetimi icin; miifredat programlarinin diizenlenmesi, egitim siiresi boyunca ilag ile ilgili bilgi/becerilerinin gelistirilmesi ve
degerlendirilmesi 6nemli gorilmistiir.

Anahtar kelimeler: Egitim, Hemsirelik 6grencileri, [lagc dozu hesaplama, Matematik becerisi

Determination of Nursing Students' Views on Teaching Drug Dose Calculation and Mathematical Knowledge

Skills and Drug Dose Calculation Skills
Abstract: The aim of this study is to determine the views of nursing students on teaching drug dose calculation and mathematical
knowledge skills and drug dose calculation. This descriptive research was carried out with 195 nursing students who studied at the
Faculty of Health Sciences, Nursing Department, and passed the nursing principles and pharmacology courses in the spring semester of
the 2021-2022 academic year. Ethics committee permission and institutional permission were obtained to carry out the research. Data
were collected using a descriptive questionnaire form and a drug dose calculation skill questionnaire. SPSS 20.0 was used for statistical
analysis of the research. Number and percentage distributions were used in the evaluation of descriptive data. Chi-square test was
used to evaluate the data comparatively. Cronbach's a coefficient was calculated for reliability. In this study, it was determined that
2nd year nursing students found mathematics easy compared to 4th year nursing students, they trusted their mathematical skills and
mathematical calculations, found arithmetic operations easy and found mathematics interesting. As the success of the pharmacology
course increased, it was determined that the mathematics skills of the nursing students were sufficient and they found mathematics
interesting, and they found the teaching of drug dose calculation exciting and interesting. It was concluded that male students rely
more on mathematical calculations than female students. In line with the results of this study, for the correct drug management of
nursing students; it is important to organize curricula, develop and evaluate drug-related knowledge/skills throughout the education
period.

Keywords: Education, Nursing students, Drug dose calculation, Mathematics skill
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1. Giris hatalar1 ve kavramsal hatalar sonucunda ortaya
{lag hatalari, hasta giivenligini etkileyen en yaygin hata ¢ikabilmektedir (Fleming ve ark, 2014). llag hatalar,
hastalar i¢in ciddi sonug¢lar dogurmasinin yani sira, major
yan etkileri nedeniyle de saghk sistemleri i¢in

tliri ve istenmeyen olaylarin en sik dnlenebilir nedeni
olarak tamimlanmis olup, matematiksel hesaplama
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maliyetlidir (Goedecke ve ark., 2016; Vaismoradi ve ark.,
2016; Slawomirski ve ark, 2017; WHO, 2017). flag
hatalar1 hastalarin sagligini ve hatta yasamlarini riske
atabilir, bu nedenle hemsirelik mesleginin 6nemli bir
bileseni olan giivenli ve etkili ilag yonetimini saglamak
icin hemsirelerin yeterli ilag hesaplama becerisine
ihtiyaglar1 vardir (McMullan ve ark, 2010; Caboral-
Stevens ve ark., 2020) .

Hemsirelerin ilaglarin nasil uygulanacagina dair dogru
bilgiye, ozellikle ilag dozlarmin givenli bir sekilde
hesaplanmasi i¢in gerekli olan matematiksel bilgiye sahip
olmalar1 beklenmektedir. Artan sayida ila¢ uygulama
hatasi nedeniyle zayiflayan hasta giivenligi, hemsirelik
ogrencilerinin ila¢ dozajlarini dogru hesaplamak ic¢in
gerekli matematik becerilerini gercekten gelistirip
gelistirmedikleri konusunda kiiresel bazda endiseleri
artirmistir. Cok sayida arastirma, hemsirelerin (Yaras,
2007; Zopluoglu, 2013; Preston ve ark, 2019) ve
hemsirelik lisans 6grencilerinin (Bagnasco ve ark., 2016)
ilac hesaplama becerilerinin yetersiz oldugunu ya da
degisken oldugunu goéstermistir (McMullan ve ark., 2010;
Sulosaari ve ark., 2015; Goodwin ve ark., 2019; Caboral-
Stevens ve ark., 2020).

fla¢c hesaplama becerileri, hemsirelik egitimi sirasinda
edinilir ve uygulamanin ilk birka¢ yilinda gelistirilir
(Sulosaari ve ark.,2015; Caboral-Stevens ve ark., 2020).
Klinik egitim ve rotasyonlar sirasinda 6grenciler, bilgi ve
becerilerini gercek ortamlarda hastalara uygulama firsati
bulurlar. Ancak klinik ortam 6grenciler icin hala yeni
oldugundan, dagittiminin  ilkelerini
anlamadiklar1 takdirde bu sorumluluk zorlayici olabilir.

givenli ilag

Hemsirelik programlary, 6grencilerinin ila¢ dozaji
hesaplamalarini dogru bir sekilde
kavramsallastirabilmelerini ve giivenle
gergeklestirebilmelerini saglamak i¢cin yapicl

yaklasimlarin stratejik hale getirilmesinde dikkate deger
bir rol oynar. Hemsirelik programlarinin temel amaci,
ilagc hesaplama da dahil olmak iizere cesitli becerilerde
kendine giivenen ve yetkin hemsireler mezun etmektir.
Temel bir hemsirelik becerisi olarak, lisans hemsirelik
programlarinin 6grencileri ilaglar1 yonetmeye yonelik
bilgi ve becerilerle hazirlamasi ¢ok 6nemlidir (Preston
ve ark., 2019). Hemsirelik 6grencilerinin mezuniyet
sonrast kompleks hastane ortaminda bulunmas1 ve
hemsirelik uygulamalarinin her alaninda yeterlilik
gosterebilmeleri gerektiginden
olmasi, teorik ve uygulama bilgi/becerisi
acisindan gerekli donanima sahip olmalar1 ¢ok 6nemlidir.

egitim miifredatinin
yeterli

Bu c¢alisma ile hemsirelik 6grencilerinin ilag dozu
hesaplama becerileri degerlendirilecektir.

2. Materyal ve Yontem

2.1. Arastirmanin Tipi

Bu c¢alisma, hemsirelik 6grencilerinin ilag
hesaplama ve matematiksel bilgi becerileri ile ila¢c dozu

dozu

hesaplama becerilerinin 6gretimine yonelik goriislerinin
belirlenmesi amaciyla tanimlayici olarak yapilmistir.

2.2. Arastirmanin Evreni ve Orneklemi

Arastirmanin evrenini; Tiirkiye'nin kuzeybat1 bolgesinde
bir ilimizde bulunan {niversitenin 2021-2022 Egitim-
Ogretim yili bahar déneminde saghk bilimleri fakiiltesi
hemsirelik boliimiinde okuyan, hemsirelik esaslar1 ve
farmakoloji derslerini alip ge¢mis olan 2. 3. ve 4. siniftaki
295 o6grenci olusturmaktadir. Arastirmanin 6rneklemi,
evrenin bilindigi durumlarda 6rneklem biiytikliigiiniin

belirlenmesi formiiliine goére 195 0&grenci olarak
hesaplanmistir. Calismanin  6rneklemini, verilerin
toplandig1 giinlerde okulda bulunan ve c¢alismaya

katilmay1 kabul eden 284 6grenciden olusmustur.

2.3. Verilerin Toplama Formlari

Arastirmanin verileri, tanimlayic1 6zellikler anket formu
ve ila¢ dozu hesaplama becerisi soru formu kullanilarak
toplanmustir.

e Anket Formu: Ogrencilerin cinsiyet, sinif, matematik
dersindeki basari durumu, lise egitiminde aldig1
haftallk matematik ders saati ve farmakoloji
dersinden ge¢me notu ile ilgili alti sorudan
olusmaktadir.

e filac Dozu Hesaplama Becerisi Soru Formu: Yaras
(2007) tarafindan gelistirilen form ti¢ boliimden
olugmaktadir.  Ogrencilerden, ifadeleri kendi
gorlislerine en yakin olan secenegi belirleyerek
“kesinlikle
“katillyorum”, “kismen katilmiyorum”, “kesinlikle
katilmiyorum”, seklinde isaretlemeleri
istenmektedir. fla¢g dozu hesaplama soru formunun

katilyorum”, “kismen katihyorum”,

cronbach alfa katsayis1 0.90 bulunmustur (Yaras,
2007). Bizim calismamizda cronbach alfa katsayisi
0.78 olarak hesaplanmistir.  Birinci  bélim:
Ogrencilerin genel olarak ilag dozu hesaplamalari
konusundaki bilgi ve becerilerini nasil gordiiklerine
yonelik dokuz ifade yer almaktadir. ikinci béliim:
Ogrencilerin ilag dozu hesaplama 6grenimlerini
degerlendirmeleri ile ilgili yedi ifade yer almaktadir.
Bu ifadeler 06grencinin matematiksel bilgi ve
becerisini 6lcecek sekilde diizenlenmistir. Ugiincii
bélim: Ogrencilerin egitimleri sirasinda aldiklari
ilac dozu hesaplama bilgileri ve bu bilgilerin
ogretimi ile ilgili dustincelerini belirlemeyi
amaclayan alt1 ifade yer almaktadir.

2.4, Istatistik Analiz

Calismadan elde edilen veriler bilgisayar ortaminda SPSS

20.0 istatistik ~ paket  programi kullanilarak
degerlendirilmis ve gerekli analizler yapilmistir.
Tanimlayic1 verilerin degerlendirilmesinde say1 ve
ytizdelik dagilimlar: kullanilmustir. Verilerin

karsilastirmali olarak degerlendirilmesi amaciyla Ki-Kare
testi kullanilmigtir. Giivenirlik i¢in Cronbach’s a katsayisi
hesaplanmistir.

3. Bulgular
Katilimcilarin % 78,9'u kadin; % 36,6s1 2. sinif 6grencisi;
% 47,51 lise egitiminde dort saat matematik dersi
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aldigini, % 51,1'i matematik dersinde basarili oldugunu;
% 46,5’i farmakoloji dersinden BB-CB notlar1 ile gectigini
belirtmektedir (Tablo1).

Tablo 2’ye gore dgrencilerin siniflarina gére “matematigi
anlamakta zorlaniyorum” ve “matematik problemlerini
cozerken zorlaniyorum” ifadelerine katilim durumlari
arasinda istatistiksel olarak anlaml bir iliski saptanmadi
(P>0.05). Diger ifadelere katilim durumlar1 arasinda
istatistiksel olarak anlamli bir iliski bulundu (P<0.05).
Ikinci simftaki 6grencilerin % 25,0, dérdiincii
siiftakilerin % 45,5'i “matematik dersini zor
buluyorum” ifadesine kesinlikle katilmadiklar1 belirlendi
(P<0.05).

[kinci siniftaki Ogrencilerin % 43,3'li, dordiinci
siniftakilerin % 17,0’si “matematiksel becerilerimi yeterli
goriiyorum”; ikinci smftaki o6grencilerin % 41,3'G,
dordincii  smftakilerin %  20,5'i “matematiksel
hesaplarima giliveniyorum” ifadelerine katildiklar:
saptandi (P<0.05).

Ikinci  siniftaki Ogrencilerin % 34,6’s1, dordiinci
siniftakilerin % 18,2’si “aritmetik islemleri (toplama,
cikarma, carpma, bdlme) kolay buluyorum”; ikinci
siniftaki 6grencilerin % 32,7’si, dordiinct siniftakilerin %
10,2’si “matematigi ilgi cekici buluyorum” ifadelerine
katildiklar1 belirlendi (P<0.05).

Tablo 3’e gore Ogrencilerin farmakoloji dersi basari
durumlari ile “ilag dozu hesaplama becerilerimi belirli
araliklarla  degerlendiriyorum”  ifadesine  katiim
durumlar1 arasinda istatistiksel olarak anlamli bir iligki
bulunmadi (P>0.05). Diger ifadelere katilim durumlar

Tablo 1. Ogrencilerin tanitic1 6zelliklerinin dagihmi (n=284)

arasinda istatistiksel olarak anlamli bir iliski saptandi
(P<0.05).

CC-DC notlarina sahip dgrencilerin % 32,7’si, AA-BA
notlarina sahip o6grencilerin % 14,5'i “ilag dozu
hesaplamalarini anlamiyorum” ifadesine Kkatildiklar:
belirlendi. CC-DC notlarina sahip 6grencilerin % 9,2’si,
AA-BA notlarina sahip 6grencilerin % 27,3'i “ilag dozu
hesaplamalarini 6grenmekte zorlaniyorum” ifadesine
kesinlikle katilmadiklar1 saptandi. CC-DC notlarina sahip
ogrencilerin % 6,1'i, AA-BA notlarina sahip dgrencilerin
% 27,30 “ilag dozu hesaplamalarini nasil yapacagimi
biliyorum”; CC-DC notlarina sahip 6grencilerin % 5,1%,
AA-BA notlarina sahip égrencilerin % 25,51 “
hesaplamalarin1 ilgi ¢ekici buluyorum” ifadelerine
kesinlikle katildiklar1 belirlendi.

CC-DC notlarina sahip o6grencilerin % 46,9'u, AA-BA
notlarina sahip 06grencilerin % 23,6’'s1 “ila¢ dozu
hesaplama becerilerimi yeterli goriiyorum”; CC-DC
notlarina sahip 6grencilerin % 40,8’i, AA-BA notlarina
sahip 6grencilerin % 12,7’si “birim dozlarin déniisiimiinii

ilag dozu

(6rnegin grin mga donilisimii) nasil yapacagimi
biliyorum” ifadelerine kismen katilmadiklar1 saptandi.
CC-DC notlarina sahip dgrencilerin % 28,6’s1, AA-BA
notlarina sahip 6grencilerin % 20,0’si “sivilarin dakika
damla sayisini hesaplamakta zorlaniyorum”; CC-DC
notlarina sahip dgrencilerin % 27,6’s1, AA-BA notlarina
sahip Ogrencilerin % 20,0’si “saatlik sivi miktarinm
hesaplamakta zorlaniyorum” ifadelerine katildiklar:
belirlendi.

Degisken N %
Cinsiyet

Kadin 224 78.9

Erkek 60 211
Sinif

2. Smif 104 36.6

3. Simif 92 32.4

4. Siif 88 31.0
Matematik Ders Saati

2 Saat 25 8.8

4 Saat 135 47.5

6 Saat + 124 43.7
Matematik Ders Basarisi

Basaril 145 51.1

Orta 132 46.5

Basarisiz 7 2.4
Farmakoloji Ders Basarisi

AA-BA (85-100) 55 19.4

BB-CB (65-84) 131 46.1

CC-DC (55-64) 98 34.5
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Tablo 2. Ogrencilerin siniflarina gére ila¢c dozu hesaplamada kullanilan matematiksel becerilerine yénelik ifadelerinin
dagilimi (n=284)

wnJoArney|
AP[IUISAY
WNIOAT[IIEY]
UaUISTY]
wnJoArey]
wnIoAtuiey]
UQUISTY]
wnoAtuiey]
AP[IuUISaY]

X*/p

Smif  Sayi (%) Say1 (%)  Say1(%)  Say1(%)  Say1 (%)

2 3(29) 12(115) 17 (163) 46(442) 26 (25.0)
1. Matematik dersini zor

3 1(1.1)  18(19.6) 20(21.7) 33(359) 20(21.7) 22.047/0.01
buluyorum

4 4(45)  12(13.6) 9(10.2) 23(26.1) 40 (45.5)

2 2(19)  13(125) 18(17.3) 41(39.4) 30 (28.8)
2. Matematigi anlamakta

3 3(3.3) 16 (17.4) 18(19.6) 35(38.0) 20(21.7) 14.921/0.06
zorlaniyorum

4 6(68)  11(125) 9(102) 25(28.4) 37 (42.0)

2 11(106) 18(17.3) 45(433) 22(21.2) 8(7.7)
3. Matematiksel becerilerimi

3 12(13.0) 11(12.0) 43(46.7) 22(239) 4(4.3) 31.081/0.00
yeterli gériiyorum

4 24(273) 25(284) 15(17.0) 16(182) 8(9.1)

2 4(38) 19(183) 17(163) 46(44.2) 18(17.3)
4. Matematik problemlerini

3 4(43)  11(12.0) 22(23.9) 41(44.6) 14(152) 11.066/0.20
¢ozerken zorlaniyorum

4 5(57)  10(11.4) 18(20.5) 29(33.0) 26(29.5)

2 16(15.4) 21(20.2) 43(41.3) 13(125) 11(10.6)
5. Matematiksel hesaplarima

3 13(141) 11(12.0) 46(50.0) 16(17.4) 6(6.5)  23.656/0.00
glveniyorum

4 26(295) 21(239) 18(205) 16(182) 7 (8.0)
6. Aritmetik islemleri 2 27(260) 15(144) 36(346) 21(20.2) 5 (4.8)
(toplama, ¢ikarma, carpma, 3 19 (20.7) 6 (6.5) 32(34.8) 28(30.4) 7 (7.6) 20.562 /0.01
bo6lme) kolay buluyorum 4 30 (34.1) 20(22.7) 16(182) 17(19.3) 5(5.7)

2 26(25.0) 12(115) 34(32.7) 18(17.3) 14(13.5)
7. Matematigi ilgi cekici

3 18 (19.6) 16(17.4) 25(27.2) 26(28.3) 7(7.6) 23.809/0.00
buluyorum

4 34(38.6) 18(20.5) 9(10.2) 18(20.5) 9(10.2)
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Tablo 3. Ogrencilerin farmakoloji dersi basar1 durumlarina gére ilag dozu hesaplamalarina yénelik ifadelerin dagihmi

(n=284)*
=~ =~
2 = & & 5 5 =
23 gz =5 g & 5 5
§E g8 T £3 g2 .
=i = = S g S = X"/p
@ =1 [=Ee]
3 = = 5 5
Not Say1 (%) Say1 (%) Say1(%)  Say1(%)  Say1 (%)
1. flag dozu AA-BA 5(9.1) 10(18.2) 8(14.5) 18(32.7) 14(25.5) o514
hesaplamalarini BB-CB 3(2.3) 20 (15.3) 27(20.6) 62(47.3) 19(14.5) 601 /
anlamiyorum CC-DC 6 (6.1) 21(21.4) 32(32.7) 28(286) 11(11.2) '
2. 1la¢ dozu AA-BA 1(1.8) 12 (21.8) 11(20.0) 16(29.1) 15(27.3)
hesaplamalarini . 19.680 /
dgrenmekte BB-CB 4(1.3) 17 (13.0) 26(19.8) 60(45.8) 24(18.3) 0.01
zorlaniyorum CC-DC 4 (4.1) 22 (22.4) 32(327) 31(31.6) 9(9.2)
. AA-BA  15(27.3)  8(145) 16(29.1) 11(20.0) 5(9.1)
3.1lag dozu 23911/
hesaplamalarini nasil BB-CB 16 (12.2) 31(23.7) 54(41.2) 24(18.3) 6 (4.6) 0 00
5 m1 bili .
yapacagimi bilyorum cc-DC 6(61)  17(17.3) 35(357) 34(347)  6(6.1)
. AA-BA  14(255) 9(164) 11(20.0) 14(255) 7(12.7)
4.1la¢g dozu 18.320 /
hesaplamalarini ilgi BB-CB 12 (9.2) 22 (16.8) 34 (26.0) 37(28.2) 26(19.8) 0 02
kici bul '
geidct buluyorum CC-DC  5(5.1)  15(153) 21(214) 33(337) 24(24.5)
. AA-BA  10(18.2 11 (20.0 17 (309 13 (23.6 4 (7.3
5. 1lag dozu hesaplama ( ) ( ) ( ) ( ) (7:3) 22.936
becerilerimi yeterli BB-CB 10 (7.6) 29 (22.1) 43(32.8) 41(31.3) 8(6.1) 600
goruyorum CC-DC 2(20)  15(153) 24 (245) 46(469) 11(112)
6. Birim dozlarin AA-BA  10(18.2) 17(309) 17(30.9) 7(127)  4(7.3)
donilisimiini (6rnegin 26.503
gr'in mg'a donisimi) BB-CB  15(115) 17(13.0) 53(40.5) 42(32.1) 4(3.1) 00 /
nasil yapacagimi '
biliyorum cc-DC 6 (6.1) 17 (17.3) 27(27.6) 40(408) 8(8.2)
7. Ilag dozu hesaplama AA-BA 5(9.1) 12 (21.8) 13(23.6) 14(255) 11(20.0)
becerilerimi belirli
araliklarla BB-CB 8 (6.1) 19 (14.5) 45(34.4) 34(26.0) 25(19.1) 8.930/0.35
degerlendiriyorum CC-DC 2 (2.0) 13(13.3) 28(28.6) 29(29.8) 26(26.5)
AA-BA 3(55 10 (18.2 11 (20.0 20(36.4) 11(20.0
8. Sivilarin dakika damla (5-5) ( ) ( ) ( ) ( ) 20591 /
say1sini hesaplamakta BB-CB 3(2.3) 30(229) 20(153) 64(489) 14(10.7) 0 01
| .
zorianiyorum CC-DC 5(5.1)  30(30.6) 28(286) 24(245) 11(112)
, _ AA-BA 4(7.3) 8(14.5) 11(20.0) 16(29.1) 16(29.1)
9. Saatlik s1vi miktarini 20763 /
hesaplamakta BB-CB 3(23) 26(19.8) 18(13.7) 66(50.4) 18(13.7) 0.00
zorlaniyorum '
cc-DC 5(5.1) 29(29.6) 27(27.6) 26(265) 11(11.2)

*Satir yiizdesi alinmigtir.

Tablo 4’e gore Ogrencilerin farmakoloji dersi basari

durumlar1 ile  “egitimim sirasinda ilag dozu
hesaplamalarina yonelik yapilan 6gretimi agik ve anlasilir
buluyorum” ve “ilag dozu hesaplamalarina yonelik yeteri
kadar bilgi aldim” ifadelerine katilm durumlar: arasinda
istatistiksel olarak anlamli bir iliski bulunmad: (P>0.05).
Diger ifadelere katilim durumlar arasinda istatistiksel
bir iliski bulundu (P<0.05). CC-DC
notlarina sahip 6grencilerin % 6,1’i, AA-BA notlarina
sahip 0Ogrencilerin % 25,5'i “ila¢ dozu hesaplama

O0gretimini heyecan verici buluyorum”; CC-DC notlarina

olarak anlaml

sahip Ogrencilerin % 5,1'i, AA-BA notlarina sahip
ogrencilerin % 27,3’ “ilag dozu hesaplama 6gretimini
ilgi cekici buluyorum” ifadelerine kesinlikle katildiklari
belirlendi. CC-DC notlarina sahip dgrencilerin % 3,1’i, AA-
BA notlarina sahip o6grencilerin % 14,5'i ‘“ilag
hesaplamalarina yoénelik 6rneklerden sik¢a uyguladim”
ve “ila¢ hesaplamalar1 6gretiminde kullanilan yontemden
memnun kaldim”  ifadelerine kesinlikle katildiklar:

saptand1.
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Tablo 4. Ogrencilerin farmakoloji dersi basar1 durumlarina gore ila¢ dozu hesaplama égretimine ydnelik ifadelerin

dagilimi (n=284)*

=~ =
= = S ) D
=7 Ez :  Zr E%
=) <3 = s 2 =5
S5 93 S 53 SE X*/p
e & £ 7 z > E 5
3 3 = 5 5
Not Say1 (%) Say1 (%) Say1 (%) Say1 (%) Say1 (%)
%- Eéditimim sirasinda AA-BA  9(16.4) 11(20.0) 19(345) 10(182) 6(10.9)
ilag dozu
hesaplamalarina BB-CB  10(76)  25(19.1) 48(366) 31(237) 17(130) 19907/
yonelik yapilan 0.21
dgretimi acik ve cC-DC 7 (7.1) 24 (245) 23(235) 31(316) 13(13.3)
anlasilir buluyorum
. AA-BA  14(255) 9(164) 16(29.1) 10(182)  6(10.9)
2.1lag dozu hesaplama 20.058 /
dgretimini heyecan BB-CB 12(9.2)  28(21.4) 30(22.9) 46(351) 15(11.5) .01
verici buluyorum '
cc-DC 6 (6.1) 19 (19.4) 22(224) 33(33.7) 18(184)
. AA-BA 15 (27.3) 12 (21.8) 13 (23.6) 8 (14.5) 7 (12.7)
3.1lag dozu hesaplama 30.683 /
6gretimini ilgi cekici BB-CB 13(9.9) 28(21.4) 20(153) 59(45.0) 11 (8.4) 600
buluyorum '
CC-DC 5(5.1) 22(22.4) 23(235) 33(33.7) 15(15.3)
4. flag dozu AA-BA 7(12.7) 10(18.2) 17(309) 11(20.0) 10(18.2)
hesaplamalarina
yonelik yeteri kadar BB-CB 9(6.9) 29(221) 51(389) 26(19.8) 16(12.2) 7.591/047
bilgi aldim CC-DC 3(31)  21(214) 35(35.7) 24(245) 15 (15.3)
_ AA-BA  8(14.5) 6(10.9) 20(36.4) 12(21.8) 9 (16.4)
5. Ila¢ hesaplamalarina 15.869 /
yonelik érneklerden BB-CB  12(9.2) 27(20.6) 35(26.7) 39(29.8) 18(13.7) 504
sikca uyguladim '
cc-DC 3(3.1) 20(20.4) 20(20.4) 39(39.8) 16(16.3)
6. ilac hesaplamalar: AA-BA  8(14.5) 7(12.7) 20(364) 12(21.8) 8(14.5)
6gretiminde kullanilan i 21.849 /
yontemden memnun BB-CB 7 (5.3) 24 (183) 44(33.6) 36(27.5) 20(15.3) 001
kaldim CC-DC 3(3.1) 17 (17.3) 19 (19.4) 45(45.9) 14 (14.3)

*Satir yiizdesi alinmigtir.

Tablo 5’e gore ogrencilerin cinsiyetleri ile ila¢ dozu
hesaplamalarina yonelik ifadelere katilm durumlari
arasinda istatistiksel olarak anlaml bir iliski bulunmadi
(P>0.05). Ogrencilerin cinsiyetleri ilag dozu
hesaplamada kullanilan matematiksel becerilerine
yonelik sadece bir ifade arasinda anlamh bir iligki
saptandi. Kiz 6grencilerin % 5,0'i, erkeklerin % 22,3'u
“matematiksel hesaplarima giliveniyorum” ifadesine
kismen katildiklar1 belirlendi (P<0.05). Ogrencilerin
cinsiyetleri ile ilag dozu 0ogretimine yonelik diger
ifadelere katilim durumlar1 arasinda istatistiksel olarak
anlaml bir iliski bulunmad: (P>0.05).

Tablolarda yer birlikte, 6grencilerin
siniflarina gore ilag¢ dozu hesaplamalarina yonelik
ifadelere katilm durumlar agisindan anlamh bir iligki
olup olmadigim belirlemek amaciyla yapilan Ki-Kare
Testi sonuglarina gore; 6grencilerin sinif diizeyleri ile

ile

almamakla

“ilag dozu hesaplamalarini anlamiyorum” ifadesine

katilim durumlar arasinda istatistiksel olarak anlamh bir
iliski bulundu (P<0.05). Dordiincii siniftaki 6grencilerin
% 18,2’si, ikinci simiftakilerin % 25,0'i bu ifadeye
katildiklar1 belirlendi. Ogrencilerin siniflarina gore ilag
dozu hesaplamalarina yonelik diger ifadelere katilim
durumlar1 arasinda istatistiksel olarak anlamli bir iligki
bulunmadi (P>0.05).

Ogrencilerin simiflari ile ila¢c dozu hesaplama égretimine
yonelik iki ifade arasinda anlamli bir iliski saptandi
(P<0.05). ikinci siniftaki 6grencilerin % 21,2’si, dérdiincii
siniftakilerin % 6,81 “ilag dozu hesaplamalarina yonelik
yeteri kadar bilgi aldim” ve ikinci siniftaki 6grencilerin %

22,1'i, dordincii  smiftakilerin % 8,01 “ilag
hesaplamalarina yonelik 6rneklerden sik¢a uyguladim”
ifadelerine kesinlikle katilmadiklar: belirlendi.

Ogrencilerin siniflart ile ilag dozu 6gretimine yonelik
diger ifadelere katihm durumlar1 arasinda istatistiksel
olarak anlamli bir iliski bulunmadi (P>0.05).
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Ogrencilerin farmakoloji dersi basar1 durumlan ile
“matematiksel becerilerimi yeterli
“matematigi ilgi cekici buluyorum” ifadelerine katilim
durumlar1 arasinda istatistiksel olarak anlamli bir iligki
bulundu (P<0.05). CC-DC notlarina sahip 6grencilerin %
10,2’si, AA-BA notlarina sahip 06grencilerin % 21,8

“matematiksel becerilerimi yeterli goriiyorum”; CC-DC

goriiyorum” ve

notlarina sahip 6grencilerin % 20,4’i, AA-BA notlarina
sahip ogrencilerin % 41,8'i “matematigi ilgi cekici
buluyorum” ifadelerine kesinlikle katildiklar1 belirlendi.
Ogrencilerin farmakoloji dersi bagar1 durumlan ile ilag
dozu hesaplamada kullanilan matematiksel becerilerine
yonelik diger ifadelere katihlm durumlar1 arasinda

istatistiksel olarak anlamli bir iliski bulunmadi (P>0.05).

Tablo 5. Ogrencilerin cinsiyetlerine gére ilag dozu hesaplama égretimine yénelik ifadelerin dagilimi (n=284)*

=
= g o 2 2
) S 2 2 = = 7
S E = = S 8 S = 2
E & < g g g & X°/p
g 5 5
=
3
Cinsiyet  Say1 (%) Say1 (%) Say1 (%) Say1 (%) Say1 (%)
1. Egitimim sirasinda ilag Kiz 24 (10.7)  44(19.6) 70(31.3) 55(24.6) 31(13.8)
dozu hesaplamalarina
yonelik yapilan 6gretimi 5.384 /0.25
Erkek 2(33) 16(267) 20(333) 17(283)  5(8.3)
acik ve anlasilir
buluyorum
2. Tlag dozu hesaplama Kiz 31(138)  46(205) 43(192) 75(335) 29(129)  jg5g4
6gretimini heyecan verici
buluyorum Erkek 1(1.7) 10(167) 25(417) 14(23.3) 10(16.7) 0.00
3. Tlag dozu hesaplama Kiz 31(138) 51(228) 37(165) 82(366) 23(103) ;40
ogretimini ilgi cekici
buluyorum Erkek  2(33)  11(183) 19(31.7) 18(30.0) 10 (16.7) 0.01
4. lag dozu Kiz 18(8.0) 47 (21.0) 78(34.8) 48(214) 33(14.7)
hesaplamalarina yonelik 3.557 /0.47
yeteri kadar bilgi aldim Erkek 1(1.7) 13(21.7) 25(417) 13(217) 8(13.3)
5. Ilag hesaplamalarina Kiz 23(103) 40(17.9) 60(26.8) 68(304) 33 (14.7)
yonelik érneklerden sik¢a 7.297 /0.12
uyguladim Erkek 0(0.0) 13(217) 15(25.0) 22(36.7) 10(16.7)
6. llag hesaplamalar: Kiz 18(8.0)  40(17.9) 58(259) 76(33.9) 32(14.3)
O0gretiminde kullanilan 10.057 /
yontemden memnun Erkek 0 (0.0) 8(13.3) 25(417) 17(283) 10(16.7) 0.04

kaldim

*Satir ylizdesi alinmistir.

4. Tartisma

Hemsirelik 6grencilerinin ilag dozu hesaplama ve
matematiksel bilgi becerileri ile ilag dozu hesaplama
becerilerinin 6gretimine yonelik gériislerinin tanimlayici
olarak degerlendirildigi bu arastirmada elde edilen
bulgular asagida tartisiimistir.

Matematik bilgisi eksikligi ila¢ hatalarinin nedeni olarak
kabul edilmektedir. Artan sayida ila¢ uygulama hatasi,
hemsirelik  6grencilerinin  ilag  dozlarim1  dogru
hesaplamak i¢in matematik  becerilerini
gercekten gelistirip gelistirmedikleri konusunda kiiresel
bazda endiselere yol agmaktadir (McMullan ve ark.,

gereken

2010). Bu arastirmada, 2. Sinif hemsirelik égrencilerinin
4. Sinif hemsirelik 6grencilerine gére matematigi kolay
buldugu, matematiksel becerilerine ve matematiksel
hesaplamalarina gilivendigi aritmetik islemleri kolay
buldugu ve matematigi ilgi cekici buldugu belirlendi.
Ulkede, hemgirelik bsliimii sayisal alandan égrenci kabul
etmektedir. Bu nedenle 0grencilerin matematigi kolay
bulmalari, matematiksel becerilerine ve hesaplamalarina
giivenmeleri beklenen bir durumdur. 2. Simif dgrencileri
ile 4. Simf 6grencileri arasindaki farkliigin son smnif
ogrencilerinin uzun siire matematik egitiminden uzak
kalmalarindan kaynaklandig: diisiiniilmektedir.
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hatalarinin
hasta egitimine yol actigl
gosterilmistir (Sulosaari ve ark., 2015). Bu arastirmada
basaris1  arttikca, hemsirelik
matematik becerilerinin yeterli ve

Farmakolojide bilgi eksikliginin ilag

artmasina ve yetersiz
Farmakoloji  dersi
ogrencilerinin
matematigi ilgi ¢ekici buldugu, ila¢ dozu hesaplama
ogretimini heyecan verici ve ilgi ¢ekici buldugu saptandi.
Preston ve ark. (2019) hemsirelik 6grencilerinin
farmakoloji egitimi ve glvenli ila¢ uygulamalarina
yonelik algilarini inceledigi nitel calismasinda égrenciler,
farmakoloji egitiminin etkisini, giivenli ila¢ uygulamasi
tizerinde olumlu bir etkiye sahip olarak tanimlamistir.
Celik ve Sendir
gerceklestirdikleri
diizeyi arttikca doz hesaplama becerisinin de arttigini
ifade etmistir. Arastirmanin bu literatiirt
desteklemektedir.

Ogrencilerin basarilari
matematige yonelik tutumlarindan sonra etkili oldugu
diisiiniilen ve iizerinde ¢ok sayida arastirma yapilan

(2019) hemsirelik dgrencileri ile
calismalarinda farmakolojik bilgi

sonucu

matematik konusunda

konulardan birisi de cinsiyet farkliliklaridir. Cinsiyet
farkliligina dayanan matematik basarisinda genelde,
erkeklerin kizlara gore daha iyi matematik basarisina
sahip oldugunu ortaya koyan c¢alismalar mevcuttur
(Zopluoglu, 2013; Celik ve Sendir, 2019; Basar ve Dogan,
2020). Bu c¢alismada, erkek oOgrencilerin kiz
ogrencilerden daha fazla matematik hesaplamalarina
belirlenmistir. Arastirmanin bu
literatiirii desteklemektedir.

glivendigi sonucu

dogrultusunda
ilag yOnetimi icin;

hemsirelik
miifredat

Bu c¢alisma
ogrencilerinin dogru
programlarinin diizenlenmesi, egitim siiresi boyunca ilag
ile ilgili bilgi/becerilerinin
degerlendirilmesi 6nemlidir.

sonuglar1

gelistirilmesi ve

Katki Oran1 Beyani
Yazar(lar)in katki yiizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistir.

G.UK. M.D.I.

K 100

T 50 50
Y 100

VTI 100

VAY 50 50
KT 50 50
YZ 50 50
KI 50 50
GR 50 50
PY 50 50

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, KI= Kkritik inceleme, GR= gonderim ve
revizyon, PY= proje yonetimi.

Catisma Beyani
Yazarlar bu calismada higbir ¢ikar iliskisi olmadigini
beyan etmektedirler.

Etik Onay/Hasta Onami

Calismanin yapilabilmesi i¢in ilgili kurumdan yazil izin,
universitenin etik kurulundan etik kurul izni (Onay
tarihi: 28 Mart 2022 ve No: 3), soru formunu gelistiren
kisiden mail yolu ile formu kullanma izni, ayrica
calismaya katilan o6grencilerin onamlar1 alinmistir.
Katilimcilara ¢alismanin amaci, verilen cevaplarin gizliligi
gibi konularda gerekli aciklamalar yapilmis ve goniilli
calismaya dahil edilmistir.
Katilmcilardan kimlik bilgileri istenmemistir.

olan katilimcilar
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Abstract: Nigella sativa L. (Ranunculaceae) and its volatiles have a wide range of benefits. The aim of this study was to investigate the
chemical composition and in vitro antibacterial activity of three volatile oils from Erzincan (Local market/Provincial Agriculture and
Forestry Office in Erzincan) and Konya. These three samples were grown under different edaphic and climatic conditions. The disc
diffusion method was used to test the antibacterial activity against ten standard bacterial strains (Staphylococcus aureus, Clostridium
perfringens, Enterococcus faecium, Pseudomonas fluorescens, Pseudomonas aeruginosa, Salmonella enterica, Salmonella enteritidis,
Bacillus cereus, Listeria monocytogenes, and Escherichia coli). Monoterpenes were abundant in the chemical composition of all volatile
oils tested. The seeds of Erzincan (from local market), Erzincan (from Erzincan Provincial Authority of Agriculture and Forestry) and
Konya were characterized by the presence of p-cymene (41.74%-51.98%), a-thujene (16.02%-16.49) and nerol (7.91%-8.50%).
Clostridium perfringens (inhibition zone: 35 to 39.3 mm) and Pseudomonas aeruginosa (inhibition zone: 29.7 to 38.7 mm) were found
to be particularly sensitive to all volatile oils tested. The results of this study show that the volatile oil of the seeds of N. sativa has
remarkable antibacterial activity, which may be due to the presence of various secondary metabolites. In view of the uncontrolled

development of antibiotic resistance, these compounds can be used for prophylactic or curative purposes.
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1. Introduction

Nigella sativa L. (Ranunculaceae) is a remarkable
medicinal herb that has been extensively researched to
support its traditional claims. In Islamic medicine,
ayurvedic medicine, Unani folk medicine, and indigenous
medicine, the seeds or extracted oil of Nigella sativa L.
(NS) are historically used alone or in conjunction with
other products like honey, lint, melted butter, and
astringents (Hossain et al,, 2021). They are used to treat
a variety of diseases or health conditions, such as
abscesses, anorexia, worm infections, bronchitis, colic,
rhinitis, cough, dermatosis, diabetes, diarrhea, dejection,
eye infections, fatigue, fever, liver disorders, respiratory
infections, rheumatism, sinusitis (Yarnell and Abascal,
2011; Omidi et al., 2017; Alkis et al., 2021; Khazdair et al.,
2021).

Antibiotic resistance has become a severe issue that
affects millions of people worldwide. Because of this
resistance, there has been a rise in study for novel
options, such as medicinal plants (Bakal et al, 2017).
Because of this, the World Health Organization (WHO)
has produced a list of global priority diseases of

multidrug-resistant bacteria for the development of new
effective antibiotics (Shrivastava et al., 2018). Currently,
several biological investigations on NS are being
conducted; the richness of their seeds in volatile
chemicals, saponins, and alkaloids provides a wide range
of impacts on various disorders (Ahmad et al,, 2013). It
was recently discovered that NS oil and extracts had
antibacterial, immunomodulatory, and anticancer effects
(Almatroudi et al,, 2020; Daoudi et al.,, 2022). Volatile oils
are regarded as a significant source in a variety of
industries, including perfumeries, cosmetics, and
pharmaceuticals (Tariq et al.,, 2019).

The objective of this research is to examine at the
chemical composition variations of different NS volatile
oils from Erzincan (local market/ Erzincan Provincial
Authority of Agriculture and Forestry) and Konya and
determine the way they affect ten common pathogenic
bacteria including five of gram positive; Staphylococcus
aureus (ATCC 6538), Clostridium perfringens (ATCC
13124), Enterococcus faecalis (ATCC 8459), Bacillus
cereus (ATCC 10876), Listeria monocytogenes (ATCC
51774), and five of gram negative; Pseudomonas
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fluorescens (ATCC 13525), Pseudomonas aeruginosa
(ATCC 15442), Salmonella enterica (ATCC 14028),
Salmonella enteritidis (ATCC 15442), and Escherichia coli
(ATCC 25922).

2. Material and Methods

2.1. Materials

Nigella sativa L. (Ranunculaceae) seeds were obtained
from three different origins of Tirkiye. N. sativa seeds
obtained from Erzincan and Konya were purchased from
the local market (first and second N. sativa). Erzincan
Provincial Authority of Agriculture and Forestry
provided the third N. sativa seeds. The shaded chamber
was used to naturally dry N. sativa seeds until they
reached a steady weight after around 7 days. Before
hydrodistillation, the completely dried samples were
crushed into a fine powder.

2.2. Volatile 0il Extraction

A total of 400 grams of Nigella sativa (NS) seeds were
mixed and hydrodistilated for 3 hours using a Clevenger
apparatus. The extraction procedure was carried out in
triplicate. Following that, the volatile oils were carefully
gathered and stored in sealed sample tubes, which were
then maintained at 4 °C until the analyses were
performed.

2.3. GC-MS Analysis Conditions

According to previously published procedures (Aksit et
al, 2022), GC-MS studies were performed using a Thermo
Scientific Trace 1310 GC-MS (Trace 1310, Thermo
Scientific, Milano, Italy) system furnished with an HP-
5MS capillary column (30 m x 0.25 mm and 0.25 m ID).
Helium was used as a carrier gas at a constant flow rate
of 1.2 mL/min in split mode with a 50:1 ratio. Both the
injection site and the mass transfer line were set to 280
°C. The column oven temperature was designed to start
at 60 °C for 3 minutes, then grow to 200 °C at a rate of 3
°C/min for 0 minutes, and lastly ramp up to 240 °C at a
rate of 5 °C/min for 5 minutes. The mass spectrometer
parameters were configured as follows: the ion source
temperature was held at 280 °C, and electron ionization
(EI) mode with ionization energy of 70 eV was utilized.
The retention index (RI) for all secondary metabolites
was calculated using the Van den Dool and Kratz
equation, which is based on a homolog n-alkane series
(C8-C40). Wiley and NIST2004 MS libraries were used to
validate chemical identification. Based on the peak areas
obtained from MS chromatograms, the relative peak area
percentages of each chemical were determined.

2.4. Antibacterial Activity

Staphylococcus aureus (ATCC 6538), Clostridium
perfringens (ATCC 13124), Enterococcus faecalis (ATCC
8459), fluorescens (ATCC13525),
Pseudomonas aeruginosa (ATCC 15442), Salmonella
enterica (ATCC 14028), Salmonella enteritidis (ATCC
15442), Bacillus cereus (ATCC 10876), Listeria
monocytogenes (ATCC 51774), and Escherichia coli (ATCC
25922) were examined for antibacterial properties. The
disc diffusion test was carried out following the standard

Pseudomonas

procedure (Wayne, 1999) 100 uL of bacteria (108
cells/ml) was inoculated on Nutrient Agar medium and
sterile blank discs in 6 mm were placed on. 5 uL of the
sample was injected on blank disc and Imipenem
antibiotic disc as positive control was placed on the
medium. Plates incubated at 37 °C for 24 hours. With the
aid of a digital caliper, inhibition zones were measured,
and the mean diameter of three replications in mm was
recorded.

2.5. Statistical Analysis

The Duncan test was used to compare means in trials,
and ANOVA was performed to examine the significance of
differences between treatments. For statistical analysis,
the SPSS 15 software was utilized.

3. Results and Discussion

3.1. Chemical Composition of Volatile Oil

The hydrodistillation technique was used to produce
volatile oil from three Nigella sativa (NS) samples from
three origins with yields ranging from 0.047% to 1.7%.
The yield of volatile oil obtained through steam
distillation of NS seeds can vary but is generally around
0.4-0.7% (Mozaffari et al, 2000). This yield varies
according to the climate and environmental conditions in
which the plant grows (Mehalaine and Chenchouni,
2021). The GC-MS technique was used to analyze the
composition of the volatile oil, and the identification of
their constituents was performed by comparing their MS
data with those held in the National Institute of
Standards and Technology (NIST147) and Wiley Library.
The chemical composition of volatile oil was given in
Table 1 showing the percentage of each component,
retention time (RT), and retention indices (RI). Table 1
show that the major components were found to be p-
cymene (41.74%-51.98%), a-thujene (16.02%-16.49),
(7.91%-8.50%). Previous
demonstrated that the p-cymene content ranged from
7% to 60% (Burits and Bucar, 2000; Erdogan et al.,, 2023;
Mehalaine and Chenchouni, 2021; Wajs et al,, 2008). In
the presented study, p-cymene was found to be in the
range of 41.74%-51.98%. In contrast, a-Thujene had
efficacy (1%-10%) in previous studies but ranged from
16.02% to 16.49% in the current study (Burits and
Bucar, 2000; Erdogan et al, 2023; Mehalaine and
Chenchouni, 2021; Wajs et al., 2008). Also in the present
study, nerol was reported for the first time in NS seeds.
3.2. Antibacterial Activity

The results of the antibacterial activity test volatile oil
samples according to the disc diffusion method are given
in Table 2. The antibacterial activity of the volatile oils

and nerol studies have

was compared to imipenem which is effective for both
gram-negative and positive bacteria, and was utilized as a
positive control at a concentration of 10 mcg. Volatile oils

(5 puL) showed antibacterial activities against
Staphylococcus  aureus, Clostridium perfringens,
Enterococcus  faecalis, = Pseudomonas  fluorescens,

Pseudomonas aeruginosa, Salmonella enterica, Salmonella

enteritidis, Bacillus cereus, Listeria monocytogenes,
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Escherichia coli. Clostridium perfringens (zone inhibition:
35 to 39.3 mm) and Pseudomonas aeruginosa (zone
inhibition: 29.7 to 38.7 mm) were found to be most
sensitive to all volatile oils tested. While imipenem had a
17 mm inhibition zone on Clostridium perfringens
bacterial chain, it showed 24,3 mm inhibition zone on
Pseudomonas aeruginosa bacterial strain. Additionally,
Erzincan Provincial Authority of Agriculture and Forestry
(EAF) volatile oil (40,3 mm) exhibited higher sensitivity
to Bacillus cereus compared to imipenem (30 mm).
Furthermore, all volatile oils exhibited moderate
antibacterial activity compared to imipenem. The
antibacterial effects of Nigella sativa (NS) volatile
compounds in the examined volatile oils might be
attributed to the various molecules found with the GC-
MS, such as a-thujene, p-cymene and nerol. When
examined by previous studies, it has been reported that
a-thujene, p-cymene, and nerol secondary metabolites
exhibit high antibacterial effects against various bacterial
strains (Joshi et al,, 2019; Marchese et al,, 2017; Yang et

al,, 2023). Similar to our results, a study was reported

that NS volatile oil had antibacterial effects on Bacillus
cereus, Listeria monocytogenes, Staphylococcus aureus,
and Escherichia coli (Kazemi, 2014). Again, in many
studies conducted on NS seeds, volatile oils containing
similar major monoterpenes showed high antibacterial
effects (Daoudi et al,, 2022; Salman et al,, 2016; Ugur et
al,2016). It is also claimed that p-cymene inhibits
Escherichia coli and Staphylococcus aureus by disturbing
of bacterial membran’s lipids (Cristani et al., 2007).

According to experts, the
alternatives is important since the antibiotic age is
coming to an end. Volatile oils, being natural extracts
with limited
antibacterial agents. Furthermore, the fight against
multidrug resistant bacteria must be won by ways other
than antibiotics, and volatile may play a role in this.
Overall, previous studies were suggested that volatile oils
rich in a-thujene, p-cymene, and nerol exhibit the highest
antibacterial activity against various pathogenic bacteria.
Consequently, the potent antibacterial activity of N. sativa

search for antibiotic

side effects, may become reliable

volatile oils is attributed to its key components.

Table 1. Chemical constituents identified in the Nigella sativa L. volatile oils

ELM EAF Konya
Compounds RT RI RI (NIST) Composition (%) Composition (%) Composition (%)
Diacetone alcohol 3.70 846 847 0.08 0.08 0.07
a-Thujene 5.58 912 911 16.49 20.56 16.02
a-Pinene 5.76 916 917 3.63 4.73 3.51
Camphene 6.14 934 933 1.06 1.07 1.05
Sabinene 6.79 962 961 2.36 2.08 2.30
a-Myrcene 7.25 982 986 0.41 0.46 0.41
a-Phellandrene 7.63 997 995 0.6 1.10 0.5
a-Terpinene 7.98 1013 1017 0.43 0.31 0.42
p-Cymene 8.25 1018 1021 51.98 41.74 52.39
Limonene 8.34 1020 1030 4.53 3.47 4.54
y-Terpinene 9.18 1062 1064 2.39 1.81 2.44
trans-Sabinene 946 1098 1101 0.04 0.07 0.04
hydrate
a-Terpinolene 10.04 1102 1104 0.16 0.07 0.17
Lavandulol 10.27 1160 1170 0.46 1.30 0.51
Linalool 10.38 1085 1080 0.08 0.10 0.09
4-terpineol 12.64 1210 1206 0.62 1.68 0.62
trans-2-Caren-4-ol 13.36 1223 1222 0.69 0.73 0.66
Nerol 14.14 1228 1230 7.91 8.50 8.06
Carvone 1449 1230 1231 2.08 2.57 2.08
Thymoquinone 14.65 1255 1260 0.48 1.63 0.46
a-Fenchyl acetate 15.63 1262 1265 0.16 0.16 0.16
Carvacrol 16.18 1279 1280 0.34 0.32 0.34
a-Longipinene 17.38 1356 1350 0.34 0.44 0.34
a-Copaene 18.04 1371 1376 0.06 0.05 0.06
Longifolene 18.83 1401 1402 0.51 0.55 0.53
trans- 1917 1449 1444 0.20 0.12 0.21
Caryophyllene
a-Gurjunene 21.75 1469 1490 0.07 0.09 0.07
Elemol 2234 1537 1547 0.06 0.08 0.07
Total 98.22 95.94 98.12

Compounds were listed in order of elution on HP-5MS column, RT= retention time, RI= Retention Indices, Bolded name = Chemotype
ELM= Erzincan from local market, EAF= Erzincan Provincial Authority of Agriculture and Forestry, K= Konya
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Table 2. Disc diffusion results (mm) of Nigella sativa volatile oils for tested pathogenic bacteria

Bacterial strains

Origins

ELM (5 pL) EAF (5 pL) K (5 uL) Imipenem (10 mcg)
Staphylococcus aureus 45.3+0.6 27.0£1.0 44.3%0.6 45.3%20.6
Clostridium perfringens 39.3+2.3 35.0+1.0 38.3x2.3 17.0£1.0
Enterococcus faecalis 45.0+1.0 11.7+0.6 45.3+0.6 45.0£1.0
Pseudomonas fluorescens 41.7+2.1 34.3£1.2 21.7£3.5 45.7+1.5
Pseudomonas aeruginosa 37.3£1.5 29.7£1.5 38.7+£2.1 24.3+£2.5
Salmonella enterica 17.3£1.2 31.7+2.1 16.0£1.7 33.7x1.2
Salmonella enteritidis 18.0£1.0 26.3x1.5 16.0£2.0 43.3%1.5
Bacillus cereus 17.0£1.0 40.3%¥2.1 11.3+0.6 30.0+1.0
Listeria monocytogenes 16.0£2.0 30.0£2.0 21.3+£0.6 36.3£2.1
Escherichia coli 17.3%2.1 35.0£0.6 18.3+0.6 35.3£2.1

ELM= Erzincan from local market, EAF= Erzincan Provincial Authority of Agriculture and Forestry, K= Konya

4. Conclusion

The chemical compounds identified in this study through
GC-MS analysis were obtained via hydrodistillation,
followed by an investigation into their chemical variation
and assessment of their antibacterial efficacy. Despite the
wide geographical distribution of Nigella sativa (NS)
seeds, a remarkable similarity was observed in the
composition of the volatile oil, as well as in its
demonstrated activity against various bacterial strains.
Because NS volatile oils were sensitive to both gram-
positive and gram-negative organisms, NS volatile oils
provide a rich supply of phytochemical substances that
may be employed in the treatment of many infectious
disorders caused by microbial pathogens.
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Ozet: Bu arastirma, COVID-19 Pandemisinin hemsirelerin vicdani alg1 diizeyine etkisinin belirlenmesi amaciyla yapildi. Arastirma
kesitsel, tanimlayici bir arastirma olup, arastirmanin érneklemini bir egitim ve arastirma hastanesinin hemsireleri (n=140) olusturdu.
Veriler, Tanitic1 Bilgiler Formu, Vicdan Algis1 Olgegi ile toplandi. Hemsirelerin, %60,00'inin COVID-19 tamisi aldigl, %72,14’{iniin
COVID-19 (+) olan hastaya bakim verdigi, %62,14’liniin aile/yakinlarina bulastirma korkusu nedeniyle zorlandigi, %59,29'unun
mesleki anlamda yipranmiglik hissettigi, %62,14’liniin vicdani olarak zorlandigini ifade ettigi saptandi. Vicdan Algis1 Olgegi genel puan
ortalamasi 58,87+10,98, Duyarlilik Alt Boyutu puan ortalamasi 50,86+9,19, Otorite Alt Boyutu puan ortalamasi 8,01+2,55 bulundu.
COVID-19 Pandemisi siirecinde, hemsirelerin vicdani algi diizeylerinin yiiksek oldugu; hemsirelerin biiytik ¢cogunlugunun COVID-19
(+) olan hastaya bakim verdigi; yarisindan fazlasinin COVID-19 tanisi aldigy, aile/yakinlarina bulastirma korkusu nedeniyle zorlandigy,
mesleki anlamda yipranmighik hissettigi saptandl. Bu arastirma sonucuna gore, hemsirelere kriz durumlariyla basa ¢ikma, vicdani
sorumlulukla iligkili egitim verilmesi, farkli kurumlarda ¢alisan hemsirelerle ve diger saglik calisanlariyla benzer ¢alismalarin, dzellikle
bas etmeyle ilgili girisimsel calismalarin yapilmasi, kurumlarda esnek mesai saatleri ve birimler aras1 doniigiimlii ¢alisma sistemlerinin
olusturulmasi, 6nerilmektedir.

Anahtar kelimeler: Vicdan, Hemsire, Pandemi, Algi, COVID-19

The Effect of the COVID-19 Pandemic on Nurses' Conscientious Perception Levels

Abstract: This research was conducted in order to determine the effect of the COVID-19 Pandemic on nurses' conscientious perception
levels. The study was a cross-sectional, descriptive study, and the sample of the study consisted of nurses (n=140) of a training and
research hospital. The data were collected with the Introductory Information Form, the Perception of Conscience Scale. It was found
that 60.00% of the nurses were diagnosed with COVID-19, 72.14% provided care to the patient with COVID-19 (+), 62.14% were
forced due to fear of infecting my family/relatives, 59.29% felt worn out professionally, 62.14% stated that they were conscientiously
forced. The general mean score of the Nurses' Perception of Conscience Scale was 58.87+10.98, the mean score of the Sensitivity Sub-
Dimension was 50.86+£9.19, and the mean score of the Authority Sub-Dimension was 8.01+2.55. During the COVID-19 Pandemic
process, nurses' conscientious perception levels were high; the vast majority of nurses’ care for patients with COVID-19 (+); it was
determined that more than half of the nurses were diagnosed with COVID-19, had difficulties due to the fear of infecting their
family/relatives, and felt professionally worn out. According to the results of this research, it is recommended to provide nurses with
training on coping with crisis situations, conscientious responsibility, similar studies with nurses working in different institutions and
other health professionals, especially interventional studies on coping, flexible working hours in institutions and the creation of
alternate working systems between units.
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edilmistir (T.C. Saghk Bakanhgi, 2023). Hastaligin bu
o6zelliklerine baglh kriz siireci de biitiin insanlarla birlikte,

1. Giris
Yeni Koronaviriis Hastalign (COVID-19), Aralik 2019'da

Cinin Wuhan sehrinde ortaya cikmis, 11 Mart 2020 ozellikle saghk calisanlarini olumsuz etkilemis, onlar

tarihinde Diinya Saghk Orgiitii tarafindan kiiresel bir
pandemi olarak ilan edilmistir. COVID-19 Pandemisi
ozellikle salginin basladigy ilk yillarda, hizla yayilmasi,
yliksek oranda bulasiciiginin olmasi, fiziksel mesafe,
izolasyon gerektirmesi, hastalik ve 6liim oranlarimin ¢ok
yliksek olmasi, tani, tedavi korunma yontemlerinin hentiz
tam olarak bilinememesi nedeniyle tiim diinyada ve
tilkemizde biiyiikk bir saghk sorunu olarak kabul

iizerinde ¢ok farkli zorlanmalar1 beraberinde getirmis ve
onlar tizerinde olduk¢a biiyiik yiikler olusturmustur
(Higdurmaz ve Uzar Ozgetin, 2020; Palanddken, 2020;
Senol Celik ve ark., 2020; Terzioglu, 2020; Yiincii ve Yilan,
2020; Korkmaz ve Korkut, 2021; Kurnaz ve Karacam,
2021).

COVID-19 Pandemisinde 6n safta gorev yapan ve
hastalara 24 saat Kesintisiz hizmet veren meslek
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tiyelerinden biri de hemsirelerdir. Hemsireler bu siirecte,
is ve ozel yasamlarinda ciddi sikintilar yasamaktadir.
Hemsirelerin, uzun ¢alisma saatleri, ¢alismay1 zorlastiran
koruyucu ekipmanlar ile calisma, aile ve sosyal, destek
kaynaklarindan uzak olma, kendisine ve yakin ¢evresine
hastalik bulastirma riski, bakim verilen bireylerin/ekip
arkadaslarinin kaybina tanik olma gibi durumlara bagh
olarak ruh sagliklar1 olumsuz bir sekilde etkilenmektedir.
Hemsireler  bir yakinlarinin/kendilerinin
hastalanmas1 endisesini yasarken, diger
mesleginin rol/sorumluluklarin1 yerine getirmekte ve
bakim  vermeye c¢alismaktadir. Bu
sorumluluklari yerine getirirken etik sorunlarla, ahlaki ve
vicdani karar vermeyle ilgili sikintilar da yasamaktadir
(Higdurmaz ve Uzar Ozgetin, 2020; Palandéken, 2020;
Senol Celik ve ark., 2020; Terzioglu, 2020; Yiincii ve Yilan,
2020; Korkmaz ve Korkut, 2021; Kurnaz ve Karagam,
2021). Vicdani algiyla ilgili pandemi stirecinde iilkemizde
yapilan calismalara bakildiginda; hemsire ve ebelerin,
saglik calisanlar1 igerisinde en ¢ok vicdani yilik tasiyan

taraftan
taraftan

hastalarina

grubu olusturdugu (Arslanoglu ve ark., 2021), pandemi
kliniklerinde calisan hemsirelerin vicdani algi diizeyleri
ylksek bulunmus olup, kadinlarin erkeklerden, yogun
bakim/ameliyathanede ¢alisan hemsgirelerin  diger
birimlerde ¢alisan hemsirelerden daha yiiksek vicdani
alg1 diizeyine sahip oldugu (Hastaoglu ve ark., 2022),
belirlenmistir. uygun
olmamasi, bulasici hastaliga bagh riskler ve aileden uzak
olma zorunlulugu gibi durumlar da hemsirelerin vicdani
ytklerini arttiran diger faktorler olarak ortaya ¢ikmistir
(Hastaoglu ve ark., 2022).

Tiirk Dil Kurumu (TDK)'na goére vicdan, “kisiyi kendi
davranislar1 hakkinda bir yargida bulunmaya iten, kisinin
kendi ahlak degerleri lizerine dolaysiz ve kendiliginden

Ayrica, c¢alisma sartlarinin

”

yargllama  yapmasint  saglayan  gii¢ seklinde
tanimlanmaktadir (TDK, 2023). Vicdan, “yapilan ya da
diisiiniilen eylemlerin dogru veya yanlis olduguna karar
veren igsellestirilmis ahlaki ilkeler” toplami olarak
tanimlanmakta, farkl disiplinler tarafindan

Saglhik c¢alisanlar1  etik
dogruyu yanlistan ayirt etmelerini
saglayarak Kkendilerini dogru eylemde bulunmaya
yonelten vicdan duygusuna basvurmakta ve kendi

vicdanlarini zorlanilan bu durumlarla basa ¢ikmada

incelenmektedir. catisma

durumlarinda,

rehber olarak gormektedirler (Kadioglu, 2015; Aksoy ve
ark, 2019).

Tibbi uygulamalar sirasinda saglik hizmetlerine iliskin
yetersiz kaynaklar, artmis is ylki, hastalarin aci
¢cekmesine taniklik etme gibi nedenlerle hemsirelerin ve
hekimlerin etik sorunlarindan kaynaklanan deger
catismalariyla karsi  karsiya saglik
¢alisanlarinin  vicdanla iliskili deneyimler
yasamaslt s0z konusu olmakta, saglik profesyonelleri
uygun bicimde ahlaki
biitlinliiklerini korumaya c¢abalamaktadir. Bu siiregte
yasanilan olumsuz durumlar, etik karar vermedeki
giclikler saghk c¢alisanlarimin  vicdani yik ve
sorumluluklarinm1  arttirmaktadir.  Bireylerin

kalmasi ve
olumsuz

vicdanlarina davranarak

vicdani

yuklerinin artmasi, bireylerin 6zel/mesleki yasantilarini
olumsuz etkilemekte, caresizlik
duygusuna, stres, anksiyete ve tiikenmislie neden
olmaktadir. Vicdani yiikiin artmasiyla ortaya c¢ikan bu
durumlar bireylerin ruhsal sagliklarinda bozulmaya da

umutsuzluk  ve

neden olmaktadir (Kadioglu, 2015; Mazaheri ve ark,
2018; Aksoy ve ark., 2019; Cleary ve Lees, 2019; Lamb ve
ark. 2019; Arslanoglu ve ark. 2021; Hastaoglu ve ark,
2022).

Hemsirelik meslegi, bireye biyolojik, psikolojik,
sosyolojik ve kiiltiirel olmak {izere biitiinciil bir sekilde
bakim vermeyi icermekte ve hemsireler koruyucu, tedavi
edici, rehabilite edici tedavi siireglerinin hepsinde gorev
Hemsirelerin birey, aile ve toplumun
sagliginin gelistirilmesi i¢cin bakim verme, tedavi plani
olusturma, uygulama ve iletisimi saglamada Onemli
rolleri bulunmaktadir. Ozellikle pandemiyle birlikte daha
da onem kazanan hemsirelik mesleginin yerine
getirilmesinde hemsirelerin fiziksel/ruhsal sagliklarinin
iyi olmasi gerekmektedir (Hicdurmaz ve Uzar Ozgetin,
2020; Palandoken, 2020; Kurnaz ve Karagam, 2021;
Yagcan ve Cetin, 2021; Hastaoglu ve ark., 2022).

Bu nedenle saglikli/hasta bireyin iyilik halinden sorumlu
olan hemgsirelerin vicdan kavramiyla ilgili bilgilerinin ve
ozellikle pandemi siirecinde yasadiklari vicdani

almaktadir.

zorluklarin belirlenmesi biiyiik 6nem tasimakta olup,
COVID-19 Pandemisinin hemsirelerin vicdani algl
diizeyine algilarim  etkileyen
faktorlerin belirlenmesi son derece o6nemli oldugu
disiiniilmektedir. Bu arastirmada, COVID-19 Pandemisi
slirecinde hemsirelerin vicdani alg1 diizeyini ve etkileyen
faktorlerin belirlenmesi amaglanmistir.

Arastirmada asagidaki sorulara yanit aranmistir;

etkisinin ve vicdani

e Hemsirelerin vicdani algi diizeyleri nasildir?

e Hemsirelerin  COVID-19 yonelik
degiskenlerine gore vicdani alg1 diizeylerinde anlamli
farklhiliklar var midir?

Pandemisine

2. Materyal ve Yontem

2.1. Arastirmanin Amaci ve Tipi

Bu arastirma, COVID-19 Pandemisinin hemsirelerin

vicdani algl diizeyine etkisinin belirlenmesi amaciyla

yapilan, kesitsel, tanimlayici bir aragtirmadir.

- Arastirmanin bagimli degiskenlerini hemsirelerin
vicdani alg1 diizeyleri olusturmustur.

- Arastirmanin bagimsiz degiskenlerini, hemsirelerin
sosyodemografik ve c¢alisma o6zellikleri; COVID-19
Pandemisi ve vicdani algiyla iliskili diisiincelerini
olusturan degiskenlerdir.

2.2. Arastirmanin Yeri ve Zamani

Arastirma, 01.03.2022-31.03.2022 tarihleri arasinda bir

egitim ve arastirma hastanesinde yapilmistir.

2.3. Arastirmanin Evreni ve Orneklemi

Arastirmanin  evrenini bir egitim ve arastirma

hastanesinde, 01.03.2022-31.03.2022 tarihleri arasinda

ameliyathane ve yeni dogan yogun bakim (COVID-19

Pandemisi nedeniyle enfeksiyon riski acisindan bu
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birimler c¢alismaya dahil edilmemistir) disinda aktif
calisan, toplam 218 hemsire, arastirmanin evrenini
olusturmustur  (N=218). biytikliigiiniin
bilindigi durumlarda kullanilan 6rneklem belirleme
formiiliine (Akbulut, 2021), gére hesaplama yapildiginda,

Evreninin

orneklem sayisi i¢cin en az 139 katilmciya gereksinim
olacagi
arastirmaya katilmayr kabul eden ve veri toplama
formlarin1 eksiksiz dolduran toplam 140 hemsire
olusturmustur (n=140).

2.4.Veri Toplama Araglari

2.4.1. Tamiticl bilgiler formu

Arastirmacilar tarafindan literatiir (Higdurmaz ve Uzar
Ozgetin, 2020; Palanddken, 2020; Kurnaz ve Karacam,
2021; Yagcan ve (Cetin, 2021) dogrultusunda
hazirlanmistir. Hemsirelerin sosyodemografik ve ¢alisma
ozellikleriyle ilgili degiskenleri, COVID-19 Pandemisi ve
vicdani algiyla iligkili diisiincelerini soran toplam 15
sorudan olugmaktadir.

2.4.2.Vicdan algisi 6l¢egi

Vicdan Algis1 Olgegi (VAO)'ni Dahlqvist ve ark. (2007)
gelistirmistir (Dahlqvist ve ark., 2007). Olgegin Tiirkce
gecerlilik giivenilirligi, Aksoy ve ark. (2019) tarafindan
yapimistir ve 6lgegin Tiirkce Gegerlilik glivenilirligine
gore, Olcek 13 maddeli olup, iki faktérden (Faktor 1-
Duyarhhk, Faktér 2-Otorite) olusmaktadir. Olcegin
degerlendirmesinde “Hayir, Tamamen katilmiyorum” (1
puan); “Evet, tamamen katiliyorum” (6 puan) olarak
puanlandirilmakta, o6l¢iim degeri icin 6’1 Likert
kullamilmaktadir.  Olgekte  kesme yoktur,
alinabilecek en diisiik puan 13, en yiliksek puan 78'dir.
Olgekten alinan puanin yiiksek olmasi, vicdan algisimin
yliksek oldugunu gostermektedir. Tiirkce gecerlilik
glivenilirliginde Cronbach’in Alfa katsayisi a=0,84 (Aksoy
ve ark., 2019), bu arastirmada, a=0,90 bulundu.

2.5. Veri Toplama Siireci
Arastirma arastirmact
formlarinin hastanede hemsirelere dagitilmasiyla, yiiz
ylze toplanmis, (kisisel koruyucular ve sosyal mesafe

hesaplanmistir.  Arastirmanin  6rneklemini

puant

verileri tarafindan  soru

kurallarina uygun hareket edilmistir), veri toplama
formunu tamamlamak yaklasik 10 dakika stirmistiir.

2.6. Istatistik Analiz

Arastirma verileri bilgisayar ortaminda, IBM SPSS
Statistics 23 (SPSS Inc., Chicago, IL, USA) paket programi
ile degerlendirilmistir. Verilerin degerlendirilmesinde
tanimlayici istatistiksel yontemler olarak sayi, yiizde
kullanilmis, degiskenlerin normal dagilip dagilmadig
Kolmogorov Smirnov testi ile test edilmis, verilerin
normal dagilim goéstermedigi belirlenmistir. Degiskenler
arast farkhiliklar iki grup Kkarsilastirmalarinda Mann-
Whitney U testi, t¢ ve daha fazla gruplarin
karsilastirllmasinda Kruskal-Wallis testi uygulanmus,
istatistiksel anlamlilik i¢in (P<0.05) degeri kullanilmistir
(Oncii Oner ve Can, 2018).

3. Bulgular
Arastirma
ozellikleri incelendiginde, yas ortalamasi X=35,77+2,50,

kapsamina alinan hemsirelerin tanitici

%65,0"1 evli, %60,0'min ¢ocugunun oldugu, %53,6’sinin
esi ve ¢ocuklariyla yasadigi, %65,7’sinin alt1 y1l ve tizeri
hemsire olarak calstifl, %64,3'i dahili
Kliniklerde ¢alistigl, %52,9’unun 1-5 yildir bulundugu
birimde ¢alistifi saptanmistir. Calismaya katilanlardan
%60,0’1n1n COVID-19 tamnisi aldigl, %95,7’sinin COVID-19
hastaligindan dolay1 hastanede yatmadigl, %72,1’inin
COVID-19 (+) olan hastaya bakim verdigi, %62,1’inin
pandemi siirecinde vicdani olarak zorlandigim belirttigi,
pandemi siirecinde 6zel yasantinda zorlandigi durumlar
%62,1’'inin  “ailesine/yakinlarina  bulastirma
korkusu” nedeniyle zorlandigini, pandemi siirecinde
mesleki olarak zorlanilan durumlarda ise, %59,3'u
yipranmishk hissettigini
(personel/malzeme/iicret  azhgi/is yikd fazlahg
sebebiyle)” ifade ettigi belirlenmistir (Tablo 1).
Hemsirelerin Vicdan Algis1 Olgegi Toplam Puan ve Alt
Gruplarinin puan ortalamalar1 Tablo 2’de verilmistir.
Hemgirelerin Vicdan Algist  Olgegi Toplam Puan
ortalamas1 58,87+10,98, Duyarlilik Alt Boyutu puan
ortalamas1 50,86+9,19, Otorite Alt Boyutu
ortalamasi 8,01+2,55 olarak bulunmustur (Tablo 2).
Hemsirelerin sosyodemografik ve calisma 6zellikleriyle
ilgili degiskenlerine gore, Vicdan Algis1 Olcegi toplam ve
alt boyut puan ortalamalarinda gruplar arasi fark olup

siiredir

olarak

“mesleki anlamda

puan

olmadig1 incelenmis ve sonuglar Tablo 3'de verilmistir.
Vicdan Algisi Olgegi toplam puan ortalamalarina gore, 32-
41 yas araliginda olanlarin (59,65+10,55), kadinlarin

(60,81+11,17), bekarlarin (60,79+10,52), c¢ocugu
olanlarin (59,21£10,10), yalniz yasayanlarin
(61,08+10,78), Vicdan Algis1 Olcegi toplam puan

ortalamalarinin daha yiiksek oldugu bulunmustur.
Ayrica, eriskin yogun bakim/acil serviste (60,59+11,24),
bulunduklar1  birimde 1-5 yildir  ¢alisanlarin
(59,17+£11,12); COVID-19 tanis1 alanlarin (58,96+11,87),
COVID-19 (+) olan hastaya bakim
(59,61+£10,43), pandemi siirecinde
zorlananlarin (59,23+10,60), ¢evrelerinden suclanma,
damgalanma hissedenlerin  (60,42+7,75), hastadan
hastaya c¢apraz  bulastirma
(61,74%8,79), Vicdan Olgegi
ortalamalarinin daha yiiksek oldugu belirlenmistir (Tablo
3).

Vicdan Algisi

verenlerin

vicdani olarak

korkusu  olanlarin

Algis1 toplam puan

Olgegi
ortalamalarina goére, 32-41 yas aralifinda olanlarin
(51,4049,15), kadimnlarin (50,56+9,217), bekarlarin
(52,55£8,63), c¢ocugu olanlarin (51,08+8,51), yalniz
yasayanlarin (52,87+8,69), eriskin yogun bakim/acil
serviste (52,37+9,42), bulunduklar1 birimde 1-5 yildir
calisanlarin (51,16%9,43); COVID-19 tanis1 alanlarin
(50,87£10,03), COVID-19 (+) olan hastaya bakim
verenlerin (51,7948,43), pandemi siirecinde vicdani
(51,43+8,66), cevrelerinden
suclanma, damgalanma hissedenlerin (52,33+6,63),
hastadan hastaya c¢apraz bulastirma korkusu olanlarin
(53,3026,75), Vicdan Algis1 Olcegi Duyarliik Alt Boyutu
puan ortalamalarinin daha yiliksek oldugu ortaya
ckmistir (Tablo 3). Vicdan Algisi Olgegi Otorite Alt

Duyarlilk Alt Boyutu puan

olarak  zorlananlarin
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Boyutu puan ortalamalarina gore, 32-41 yas araliginda
olanlarin (8,25+2,86), kadinlarin (8,06+2,52), bekarlarin
(8,25£2,55), cocugu olanlarin (8,13£2,43), eriskin yogun
bakim/acil serviste (8,40+2,27) ¢alisanlarin; COVID-19
tanisi alanlarin (8,09+2,60), COVID-19 (+) olan hastaya
bakim verenlerin (8,08+2,59), pandemi siirecinde vicdani
(8,14 +£2,55),
hissedenlerin

olarak zorlananlarin cevrelerinden
suclanma, damgalanma (8,21+2,58),
hastadan hastaya c¢apraz bulastirma korkusu olanlarin

(8,43+2,61)), Vicdan Algis1 Olcegi Otorite Alt Boyutu

Tablo 1. Hemsirelerin tanitic1 6zellikleri

puan ortalamalarinin daha yiiksek oldugu saptanmigtir
(Tablo 3). Hemsirelerin yas, cinsiyet, ¢alistignr klinik,
COVID-19 tanisi alma, COVID-19 (+) olan hastaya bakim
verme, aile/yakinlarina bulastirma korkusu nedeniyle
zorlanma, mesleki anlamda yipranmishk hissetme,
vicdani olarak zorlanmayla ilgili degiskenlerin, Vicdan
Algis1 Olgegi toplam puan ve alt gruplarinin puan
ortalamalar1 iizerinde, gruplar arasinda puan agisindan
istatistiksel olarak anlaml fark olmadigi belirlenmistir

(P>0,05, Tablo 3).

Tanitic1 Ozellikler n %
Cinsiyet Kadin 124 88,60
(X=35,77+2,50) Erkek 16 11,40
22-31yas 57 40,70
Yas grubu 32-41yas 20 14,30
42 yas ve Usti 63 45,00
. Evli 91 65,00
Medeni Durum Bekar 49 35,00
o Evet 84 60,00
Cocuk sahibi olma durumu Hayur 56 40,00
Yalniz 39 27,90
Birlikte yasanilan kisiler E; cocuk/cocuklar ;g ég:gg
Anne/baba 11 7,90
Saglik Meslek Lisesi 9 6,40
En son mezun olunan okul On Lisans 10 7,10
Lisans 112 80,00
Yiiksek Lisans 9 6,40
1 yildan az 13 9,30
Meslekte calisma siiresi 1-5y1l 35 25,00
6 yil ve tizeri 92 65,70
Cerrahi klinikler 18 12,80
Calisilan birim Eriskin yogun bakim, acil servis 32 22,90
Dabhili klinikler 90 64,30
1 yildan az 55 39,30
Calisilan birimde ¢alisma siiresi 1-5y1l 74 52,90
6 y1l ve lizeri 11 7,90
Evet 84 60,00
COVID-19 tanist alma durumu Hayr 56 40,00
COVID-19 tanisina bagl hastaneye yatma Evet 6 4,30
durumu Hayir 134 95,70
Evet 101 72,10
COVID-19 (+) hastaya bakim verme durumu Hay1r 39 27.90
Pandemi siirecinde vicdani olarak zorlanma Evet 87 62,10
durumu Hayir 53 37,90
Aile/yakinlarina bulastirma korkusu 87 62,10
o i Cevreden su¢lanma, damgalanma hissi 12 8,60
Pandemi siirecinde 6zel yasantida zorlanilan Kendine, cocuguna, aile bireylerine vakit
durumlar ’ ’ 34 24,30
aylramamak
Sosyal izolasyonda olmak 7 5,00
Hastadan hastaya ¢apraz bulastirma 23 16,70
korkusu
Mesleki anlamda yipranmislik hissetmek
(personel/malzeme/iicret azligy, is ytiki 83 59,30
Pandemi siirecinde mesleki olarak zorlanilan fazlalig1 sebebiyle)
durumlar COVID-19'dan dolay: dzellikle yasi1 geng 10 710
hastalar1 kaybetmek ’
COVID-19 hastaliginin tedavisinin tam
bilinmemesinden dolay1 hastalarin 24 17,10
iyilesmemesi
Toplam 140 100
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Tablo 2. Hemsirelerin Vicdan Algis1 Olgegi puan ortalamalari

Degiskenler Min Maks Ort. SS

Vicdan Algis1 Olgek Toplam Puan 13 78 58,87 10,98
Duyarlilik Alt Grubu 11 66 50,86 9,19
Otorite Alt Grubu 2 12 8,01 2,55

Ort= ortalama, SS= standart sapma, Min= minimum deger, Maks= maksimum deger

Tablo 3. Hemsirelerin sosyodemografik ve calisma ozellikleriyle ilgili degiskenleri ile Vicdan Algis1 Olgegi puan
ortalamalar1 arasindaki iliskinin incelenmesi

Vicdan Algisi Duyarlilik Alt Otorite Alt
Tamtia Ozellikler N % Olgegi Toplam Boyutu Boyutu
Puan
Ort.£SS Ort.SS Ort.£SS
Cinsiyet Kadin 124 88,60 60,81+11,17 50,56+9,20 8,06+2,52
Erkek 16 11,40 58,62+10,98 43,1949,00 7,62+2,89
P=0,409** P=0,238** P=0,599**
22-31yas 57 40,70 59,03+12,14 50,98+10,03 8,05+2,66
32-41yas 20 14,30 59,65+10,55 51,4049,15 8,25+2,86
Yas grubu 42 yas ve Usti 63 45,00 58,48+10,14 50,59+8,52 7,89+2,38
P=0,791* P=0,839* P=0,794*
Evli 91 65,00 57,83+11,14 49,96+9,40 7,89+2,55
Medeni Durum Bekar 49 35,00 60,79+10,52 52,55+8,63 8,25+2,55
P=0,164** P=0,16** P=0,593**
Cocuk sahibi Evet 84 60,00 59,21+10,10 51,08+8,51 8,13+2,43
olma durumu Hayir 56 40,00 58,36+12,27 50,53+10,19 7,82+2,74
P=0,721** P=0,821** P=0,442**
Yalniz 39 27,90 61,08+10,78 52,87+8,69 8,20+2,74
Birlikte yasanlan Es 15 10,70 56,47+9,92 48,87+8,04 7,60+2,72
Kigiler Es, cocuk/¢ocuklar 75 53,60 58,28+11,47 50,2749,73 8,01+ 2,55
Anne/baba 11 7,90 58,36+9,69 50,54+8,48 7,82+1,78
P=0,385* P=0,396* P=0,786*
i?sgel'sll‘ Meslek 9 6,40 61,22£9,30 52,67+7,92 8,56+2,00
En son mezun 0.n Lisans 10 7,10 57,80+15,02 50,10+12,98 7,70%£2,36
olunan okul Llusans _ 112 80,00 59,02+10,86 51,03+9,00 7,98+2,67
Yiiksek Lisans 9 6,40 55,89+10,10 47,78+8,68 8,11+1,83
P=0,735* P=0,669* P=0,928*
1 yildan az 13 9,30 60,08+13,91 51,85+11,12 8,23+2,98
Meslekte calisma  1-5yil 35 25,00 59,37+9,58 51,43+7,84 7,94+2,58
siiresi 6 yil ve tizeri 92 65,70 58,51+11,14 50,51+9,45 8,00+2,51
P=0,767* P=0,776* P=0,859*
Cerrahi klinikler 18 12,80 56,70+7,20 48,30+5,68 8,22+2,80
Eriskin yogun 32 22,90 60,59+11,24 52,37+9,42 8,40+2,27
Calisilan birim bakl_n_l/a_cq Servis
Dahili klinikler 90 64,30 58,97+11,36 51,01+9,53 7,96+2,51
P=0,242* P=0,133* P=0,798*
1 yildan az 55 39,30 58,78+10,52 50,74+8,59 8,01£2,60
Calisilan birimde 1-5y1l 74 52,90 59,17+11,12 51,16%£9,43 8,04+2,56
calisma siiresi 6 y1l ve lizeri 11 7,90 57,27+13,17 49,45+11,11 7,82+2,40
P=0,970* P=0,912* P=0,963*
COVID-19 tanisi Evet 84 60,00 58,96+11,87 50,87+10,03 8,09+2,60
alma durumu Hayir 56 40,00 58,73+9,61 50,86+7,84 7,87+2,50
P=0,554** P=0,491** P=0,514**
COVID-19 Evet 6 4,30 52,17+20,64 45,33+17,73 6,83+4,02
tanisina bagh Hayir 134 95,70 59,17+10,39 51,11+8,66 8,06+2,48
hastaneye yatma P=0,592** P=0,581** P=0,451*
durumu
COVID-19 (+) Evet 101 72,10 59,61+10,43 51,79+8,43 8,08+2,59
hastaya bakim Hayir 39 27,90 58,58+11,23 50,50+9,48 7,82+2,48
verme durumu P=0,748** P=0,565** P=0,565**
Pandemi Evet 87 62,10 59,23+10,60 51,43+8,66 8,14+2,55
stirecinde vicdani  Hayir 53 37,90 58,65+11,26 50,5249,53 7,79+2,57
olarak zorlanma P=0,920** P=0,906** P=0,368"*
durumu
Ort= ortalama, SS= standart sapma, *Kruskal-Wallis testi, **Mann-Whitney U testi
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Tablo 3. Hemsirelerin sosyodemografik ve calisma o6zellikleriyle ilgili degiskenleri ile Vicdan Algis1 Olgegi puan

ortalamalari arasindaki iliskinin incelenmesi (Devami)

Tanitic1 Ozellikler

%

Vicdan Algisi
Olcegi Toplam

Puan
Ort.£SS

Duyarlihik Alt
Boyutu

Ort.=SS

Otorite Alt
Boyutu

Ort.xSS

Pandemi
stirecinde 6zel
yasantida
zorlanilan
durumlar

Aile/yakinlarina
bulastirma
korkusu
Cevreden
suclanma,
damgalanma hissi
Kendine,
¢ocuguna, aile
bireylerine vakit
ayiramamak
Sosyal izolasyonda
olmak

87

12

34

62,10

8,60

24,30

5,00

58,29+10,98

60,42+7,75

60,24+£12,16

56,86+10,85
P=0,630*

50,33+8,99

52,33+6,63

52,03+10,55

49,28+9,25
P=0,470*

7,95+2,65

8,21+£2,58

8,08+1,83

7,57+2,70
P=0,937*

Pandemi
stirecinde
mesleki olarak
zorlanilan
durumlar

Hastadan hastaya
capraz bulastirma
korkusu

Mesleki anlamda
yipranmishk
hissetmek
(personel/malzem
e/licret azhgy, is
yiikii fazlahig
sebebiyle)
COVID-19'dan
dolayn 6zellikle
yasl1 geng hastalar1

23

83

10

16,70

59,30

7,10

61,74+8,79

58,69+10,62

57,00£10,05

53,30+6,75

50,75+9,08

48,90+8,41

8,43+2,61

7,94+2,53

8,10£1,85

kaybetmek
COVID-19
hastaliginin
tedavisinin tam
bilinmemesinden
dolayi hastalarin
iyilesmemesi

24 17,10

57,54+14,20 49,75+11,67 7,79%2,90

P=0,617* P=0,553* P=0,784*

Ort= ortalama, SS= standart sapma, *Kruskal-Wallis testi, **Mann-Whitney U testi

4. Tartisma

COVID-19 Pandemisinin hemsirelerin vicdani algl
diizeyine etkisinin belirlenmesi amaciyla yapilan bu
arastirmada, arastirmaya katilan hemsirelerin, Vicdan
Algis1 Olgegi toplam puan ortalamasi 58.87+10.98, olarak
bulunmustur. Bu sonuca gore hemsirelerin vicdani algi
diizeylerinin ytiksek oldugu saptanmistir. Hastaoglu ve
ark.  (2022)nin  pandemi calisan
hemsirelerle yapmis oldugu c¢alismada, hemsirelerin
Vicdan Algis1 Olgegi toplam ortalamasi 65,38+11,86
olarak belirlenmis, vicdan1 alg1 diizeyleri yiiksek
bulunmustur. Karakurt ve ark. (2022)'nin ¢alismasinda

hastanesinde

da pandemi kliniklerinde gorev yapan hemsirelerde
hemsirelerin Vicdan Algis1 Olgegi toplam ortalamasi
65,04+10,10,
diizeyleri

olarak saptanmis olup, vicdani algl
yuksektir. Bu g¢alismalarin  bulgulari
arastirmamiz ile benzerlik gostermekte olup, COVID-19
Pandemisinin hemsirelerin vicdani alg1 diizeylerini
arttirdifnt ve bu siirecte hemsirelerin vicdani agidan

zorlanma yasadiklari diigiiniilmektedir.

Arastirmamizin sonuglarina gore, 32-41 yas aralifinda
olanlarin, kadinlarin, bekarlarin, eriskin = yogun
bakim/acil serviste calisanlarin, Vicdan Algisi Olcegi
toplam puan ortalamalarinin daha yiiksek oldugu
(2021)'nin

calismasinda, vicdan algis1 puaninda kadinlarin daha

belirlenmigtir.  Arslanoglu  ve  ark.
ylksek puan aldig), yas arttikca vicdan algis1 diizeyini
arttigl, 25 yasinin altinda olanlarin daha diisiik puani
oldugu, yapilan bir calismada (Hastaoglu ve ark. 2022),
kadinlarin, yogun bakim/acil
calisanlarin vicdani algl diizeylerinin daha yiiksek
oldugu, bir diger calismada (Karakurt ve ark., 2022), da

bekarlarin, serviste

kadinlarin ve bekarlarin vicdani algi diizeylerinin daha
yiiksek oldugu saptanmistir. Bu ¢alismalarin sonuglariyla
aragtirma
kadinlarin,

sonuglarimiz  benzerlik tasimakta
yogun bakim/acil
calisanlarin, COVID-19 tanisi alanlarin vicdani ydnden
daha fazla ongoriilmektedir.
Pandemi siirecinde, riskli birimde ¢alismanin, COVID-19

hastalig1 gecirmenin, kadin cinsiyetinde olmanin vicdani

olup,

bekarlarin, serviste

zorlanma yasadiklari
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olarak da zorlanmay arttirdig diistiniilmektedir.
Arastirmaya katilan hemsirelerin, %95,7’sinin COVID-
19’dan dolay1 hastanede yatmadigl, %72,1’'inin COVID-19
(+) hastaya bakim verdigi saptanmistir, Isikh ve ark,
(2021)’'nin ¢alismasinda, hemsirelerin yaklasik yarisinin
aktif olarak COVID-19 hastalarina bakim verdigi, COVID-
19 tanis1 alan hemsirelerin %86,4’liniin, bu tanidan
dolay1 hastanede yatmadig1 belirlenmistir. Bu ¢alisma
sonuglar1 arastirma sonuglarimiza benzerlik gostermekte
olup, pandemi siirecinde hemsirelerin biiyiik kisminin
COVID-19 (+) hastaya bakim verdikleri, COVID-19
tanisindan dolay1 ¢ok az hemsirenin hastanede yattig
diisiiniilmektedir.

Arastirmamizin sonuglarina gére, COVID-19 tanisi alan,
COVID-19 (+) olan hastaya bakim veren, pandemi
siirecinde vicdani olarak cevrelerinden
su¢lanma, damgalanma hisseden ve hastadan hastaya
¢apraz bulastirma korkusu olan hemsirelerin, Vicdan
Algis1 Olgegi toplam puan ortalamalarinin digerlerinden
daha ytiksek oldugu ortaya ¢ikmistir. Bu sonuclara gore

zorlanan,

pandemiyle ilgili yasanilan olumsuzluklarin hemsirelerin
vicdani yiiklerini de arttirdig1 diisiiniilmektedir.
Calismamizda COVID-19 tanisi alan hemsirelerin Vicdan
Algis1 Olgegi toplam puan ortalamasimin daha yiiksek
oldugu saptanmis olup, bu sonuca gére COVID-19 tanisi
almanin  hemsirelerin  vicdani algillarin1  arttirdig
diistinilmektedir. Isikl ve ark. (2021)'nin ¢alismasinda,
hastaneye yatarak COVID-19 tedavisi goren hemsirelerin
mesleki doyum diizeylerinin diisik, COVID-19 korku
diizeylerinin ise yiiksek oldugu belirlenmis olup,
arastirma sonuglarimizla benzerlik gostermektedir. Bu
sonuglar dogrultusunda, COVID-19 hastalig1 gecirmenin
hemsirelerin vicdani algilarin1 ve korkularini arttirdigy,
mesleki doyumlar: iizerinde de negatif etkisinin oldugu
ongoriilmektedir.

Yaptigimiz arastirma hemsirelerin
pandemi silirecinde 6zel yasantinda en ¢ok zorlanilan
durumun “ailesine/yakinlarina bulastirma korkusu”,
mesleki olarak en ¢ok zorlanilan durumun “mesleki

sonucuna gore,

anlamda yipranmishk hissetmek
(personel/malzeme/iicret  azhgi/is yiki fazlahgl
sebebiyle)” oldugu belirlenmistir. Kurnaz ve ark.
(2021)nin  calismasinda, hemsirelerin  COVID-19

viriisiiniin kendilerine bulasmasindan ¢ok, hastalig
evlerine gittiklerinde ailelerine bulastirmaktan endise
duyduklart saptanmistir. ABD Ulusal Travma Sonrasi
Stres Bozuklugu Merkezi'nin (U.S. National Center for
Posttraumatic Stress Disorder/NCSBN), 2020 yilinda
yayinladig raporda, saglik ¢alisanlarini en ¢ok zorlayan
durumlarin, koruyucu ekipmanin kullaniminda fiziksel
zorlanma, enfeksiyon kontrol prosedirleri, sosyal
izolasyon, sosyal mesafe, aile iiyelerine/sevdiklerine
yaklasamamak, olarak belirtilmistir (NCSBN, 2020).
Arastirma sonuglarimiz, yapilan ¢alisma sonucu ve
yayinlanan raporla benzerlik gostermekte olup, bu
sonuclar pandemi siirecinde hemsirelerin en ¢ok
zorlandigl durumlarin, yakinlarina hastalik bulastirma
endisesi, sosyal izolasyon ve kurumla ilgili islemler,

oldugu diisiiniilmektedir.

5. Sonug

Bu arastirma pandemi  siirecinde
hemsirelerin biiytik ¢ogunlugunun COVID-19 (+) olan
hastaya bakim verdigi; hemsirelerin yarisindan fazlasinin
COVID-19 tanist aldigi, aile/yakinlarima bulastirma
korkusu nedeniyle zorlandigy,
yipranmishk hissettigi ve vicdani olarak zorlandiklar
belirlendi ve hemsirelerin vicdani algl diizeylerinin
yiiksek oldugu saptandi. Ayrica, kadinlarin, bekarlarin,

sonucunda,

mesleki anlamda

yalniz yasayanlarin, saglik meslek lisesi mezunlarinin;
32-41 yas araliginda, ¢ocugu olanlarin; bir yildan az
sliredir, eriskin yogun bakim/acil servis, bulunduklari
birimde 1-5 yildir ¢alisanlarin; COVID-19 tanisi alanlarin,
COVID-19 (+) olan hastaya bakim verenlerin, pandemi
slirecinde vicdani olarak zorlandigim ifade edenlerin,
cevrelerinden su¢lanma, damgalanma hissedenlerin ve
hastadan hastaya ¢apraz bulastirma korkusu olanlarin,
vicdani algi diizeylerinin daha ytiksek oldugu saptandu.
Bu arastirma sonucuna gore, hemsirelere Kkriz
durumlariyla basa ¢ikma, vicdani sorumluluk, etik
yaklasim gibi konularla iligkili egitim verilmesi, farkh
kurumlarda c¢alisan hemsirelerle ve diger saghk
calisanlariyla benzer ¢alismalarin, 6zellikle bas etmeyle
ilgili girisimsel ¢alismalarin yapilmasi, kurumlarda esnek
mesai saatleri ve birimler arasi doniisiimli ¢alisma
sistemlerinin olusturulmasi, 6nerilmektedir.

Arastirmanin Sinirliklar:

Bu arastirmanin  sonuglari, arastirmaya Kkatilan
hemsirelerle, arastirmada kullanilan veri toplama
araglariyla sinirll olup, arastirmanin tek bir kurumda
yapilmas1 ve arastirma verilerinin toplandigl zamanin,
pandemi devam etse de pandeminin etkilerinin kontrol
edilebildigi bir donem olmasi da diger sinirhiliklar olarak
goriilmektedir.

Katki Orani Beyani
Yazar(lar)in katki ytlizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistur.

H.E.D. H.A.
K 50 50
T 50 50
Y 50 50
VTI 50 50
VAY 50 50
KT 50 50
YZ 50 50
KI 50 50
GR 50 50
PY 50 50
FA 50 50

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, KI= kritik inceleme, GR= gonderim ve
revizyon, PY= proje yonetimi, FA= fon alimi.
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Catisma Beyani
Yazarlar bu ¢alismada higbir ¢ikar iliskisi olmadigini
beyan etmektedirler.

Etik Onay/Hasta Onami

Arastirma i¢in, bir kamu liniversitesinin Saghk Bilimleri
Etik Kurulu-2 (Spor, Saglik)’den etik onay, (Onay tarihi:
30 Kasim 2021, No: 210035/17), arastirmada
kullanilacak  olan Tirkceye uyarlanmasi,
gecerlilik ve gilivenilirlik ¢alismasini yapan sorumlu

Olcegin

yazardan 0Ol¢egin kullanim izni ve arastirmanin yapilacagi
Bashekimliginden alinmustir.
Arastirmaya Kkatilacak hemsirelere “Aydinlatilmis Olur
Formu” ile arastirma hakkinda bilgi verilmis, kabul
arastirmaya dahil edilmistir. Arastirmaya
katilmin tamamen goniilliiliik esasina dayandigi, kisisel
bilgilerini/kimlik belirtecek herhangi bir isim/isaret
icermedigi, istedikleri arastirmadan
ayrilabilecekleri, elde edilen bilgilerin gizli tutulacag:
aciklanmis, arastirmaya bireye esit

kurumun resmi izin

edenler

Zaman

katilan her
davranilmistir. Arastirmada bireysel haklarin korunmasi
gerektiginden calisma siiresinde Insan Haklar1 Helsinki
Deklarasyonu’na uygun davranilmistir.

Destek ve Tesekkiir Beyam

Bu arastirma, 2021 yili 1. Dénem, TUBITAK 2209-A
Ogrencileri Aragtirma Projeleri Destegi
Programi tarafindan desteklenmistir (Proje Numarasi:
1919B012102661). Bu arastirma verilerinin bir kismi,
17-18 Aralik 2022 tarihinde diizenlenen 7. Uluslararasi
Saglikli Yasam Kongresi'nde sozlii bildiri (6zet metin)

Universite

olarak sunulmustur. Calismaya katilan tiim hemsirelere,
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Ozet: Bu calismanin amac Kesikli yar1-Markov gecis olasiliklarinin konvoliisyon yardimiyla hesaplanmasina dayali ¢ok durumlu bir
sagkalim modeli olusturulmasi tlizerinedir. Bu arastirmada, veriler, kalp nakli yapilan bireylerde koroner allogreft vaskiilopati (CAV)
hastaliginin ilerlemesini incelemek amaciyla dort farkl seviye de tanimlanmistir: hastaliksiz (1) durum, hafif hasta (2) dur umu, orta ve
siddetli hasta (3) durumu ve hastalik nedeniyle 6liim (4) durumu. izlenen hastalarin bu durumlar arasindaki gegisleri ile yari-Markov
zinciri olusturulmustur. Bu zincir temel alinarak, ¢ok durumlu sagkalim modelindeki durumlar arasindaki gecis olasiliklarini tahmin
etmek i¢in konvollisyon yontemi tabanl bir hesaplama yontemi kullanilmistir. Bu yontem, yari-Markov matris-degerli olasilik gecis
fonksiyonunu (P(t)) tahmin etmek amaciyla kullanilmistir. Tiim gegisli durumlar olan S, (t), S, (t) ve S;(t) sagkalim fonksiyonlari ile
F,(t),F,(t)ve F;(t) ilk gegis siiresinin dagilim fonksiyonlar1 ve bunlara iliskin parametrik fonksiyonlar ve diger hazard fonksiyonlar1
elde edilmistir. Ayrica, koroner allogreft vaskiilopati hastalarinin hastalik seviyeleri dikkate alinmadan elde edilen Kaplan-Meier
sagkalim fonksiyonu olan Sg,,(¢t) hesaplanmistir. Zaman ilerledikge, sagkalim fonksiyonlarinin olasilik degerlerinin farkl sekillerde
degistigi sonucuna varilmistir. Orta ve siddetli hasta (3) durumunda sagkalim fonksiyonu hizla azalirken ortalama bekleme siiresi 5.56
yil olarak bulunmustur. Hastaliksiz (1) durumunda sagkalim fonksiyonu daha yavas bir sekilde azalirken ortalama bekleme siiresi 9 y1l
olarak hesaplanmistir. Hafif hasta (2) durumunda ise sagkalim fonksiyonu Kaplan-Meier sagkalim fonksiyonuna benzer bir sekilde
azalirken ortalama bekleme siiresi 7.35 yil olarak bulunmustur. Sonu¢ olarak, ¢ok durumlu sagkalim modeli kullanilarak koroner
allogreft vaskiilopati hastaligimin farkli seviyelerindeki sagkalim fonksiyonlary, ilk gecis siirelerinin dagilimlar1 ve ortalama bekleme
siirelerinin farkll oldugunu gostermektedir. Bu nedenle, geleneksel sagkalim analizi yerine ¢ok durumlu sagkalim analizi, klinik
degerlendirmeye daha fazla katki saglamakta ve daha fazla bilgiye erisim ve yorumlama olanagi sunmaktadir. Bu ¢alismanin, alanda
¢alisan arastirmacilara yol gosterici olabilecegi diistiniilmektedir.

Anahtar Kelimeler: Cok Durumlu Modelleme, Konvoliisyon, Sagkalim Analizi, Stokastik Siire¢

A multi-state survival model and an application based on the reciprocal of the convolution of the discrete semi-

Markov transition probability
Abstract: The aim of this study is to create a multi-state survival model based on the calculation of discrete semi-Markov transition
probabilities using convolution. In this research, data defined four different levels to examine the progression of coronary allograft
vasculopathy (CAV) in individuals who underwent heart transplantation: disease -free (1) state, mild disease (2) state, moderate and
severe disease (3) state, and death due to the disease (4) state. A semi-Markov chain was constructed based on the transitions between
these states in the observed patients. Using this chain, a convolution-based calculation method was used to estimate the transition
probabilities between states in the multistate survival model. This method was used to estimate the semi-Markov matrix-valued
probability transition function (P(t)). Survival functions for all transitional states, S;(t), S,(t), and S_3(t), as well as distribution
functions for the first passage times F, (t), F, (t), F; (t) and their corresponding parametric functions and other hazard functions were
obtained. Additionally, the Kaplan-Meier survival function SyM(t), which is obtained without considering the disease levels of
coronary allograft vasculopathy patients was calculated. It was concluded that the probability values of the survival functions change
in different ways as time passes. The survival function rapidly decreases in the moderate and severe disease (3) state, with an average
waiting time of 5.56 years. In the disease-free (1) state, the survival function decreases at a slower rate, with an average waiting time of
9 years. In the mild disease (2) state, the survival function decreases in a similar way to the Kaplan-Meier survival function, with an
average waiting time of 7.35 years. In conclusion, the multistate survival model demonstrates that survival functions, distribution of
first passage times, and average waiting times differ across different levels of coronary allograft vasculopathy. Therefore, multistate
survival analysis, rather than traditional survival analysis, contributes more to clinical evaluation and provides greater access to
information and interpretation. This study can guide researchers working in this field.
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1. Giris
Sagkalim analizi (Survival Analysis), belirli bir olayin
gerceklesme siiresini veya belirli bir olayin gerceklesme
olasiligini inceleyen istatistiksel bir yontemdir. Bu analiz,
olayin gerceklestigi zamani belirlemek veya olayin
gerceklesme olasiligini tahmin etmek i¢in kullanilir.
Ozellikle saglik alaninda, insanlarin hayatindaki olaylari
ve bu olaylarin ortaya c¢ikis oOykiilerini analiz etmeyi
amaglar. Analiz, "canhi" ve "6lim" gibi iki temel durumu
ele alir. lyilesme siireci inceleniyorsa, birinci durum
"hasta", ikinci durum ise "iyilesme" olarak tanimlanirken,
olayin ortaya cikmasi "basarisizlik" olarak adlandirilir.
Ancak bazen iki temel durumun yani sira hastaligin
ilerlemesini etkileyen farkli diizeylerdeki faktdrleri de
gozlemlemek gerekeceginden ¢ok durumlu bir model
kullanilir. Ornegin meme Kkanseri, 16semi, kronik bobrek,
kemik iligi nakli yapilan hastalarin ¢ok durumlu sagkalim
modelinde, hastalarin hastalik teshisi konulduktan sonra
cerrahi tedavi gecirme, kemoterapi alimi, hastaligin niiks
etmesi gibi durumlar arasinda gecisleri izlemek ve bu
gecislerin zamanini veya olasiligini tahmin etmek
amaglanir (Putter ve ark., 2006; Schmoor ve ark., 2013;
Jia ve ark, 2016; Dantony ve ark., 2016; De Wreede ve
ark, 2010). Cok durumlu modelleme c¢alismalarinda
genellikle Markov, gizli Markov, yari-Markov gibi
stokastik stire¢lerden yararlanilmaktadir (Xiong ve ark.,
2021; Krdl ve ark, 2015; Lisnianski ve ark. 2012;
Allignol ve ark., 2011). Bu siireglerdeki gecis olasiliklari,
Kolmogorov ileri algoritmasi, Laplace donlisimi gibi
yontemlerin yani sira 6zel algoritmalar kullanilarak elde
edilir (Jackson, 2011; Grabski, 2014). Bu ¢alismada, ¢ok
durumlu sagkalim modeli, Markov yenileme siirecine
(sayma stirecine) dayali kesikli yari-Markov siireci ile
modellenmistir.
Bu modelin uygulamasi, kalp nakli yapilan bireylerdeki
allogreft vaskiilopati (CAV) hastaliginin
incelenerek yapilmistir. Ayrica ¢alisma,

koroner
ilerlemesi
hastalarin farkl hastalik seviyeleri arasindaki gecisleri
analiz ederek, sagkalim fonksiyonlari, ilk gecis
slirelerinin dagilimlar fonksiyonlari ve bu fonksiyonlarin
parametrik fonksiyonlar1 tahmin etmek, gecisleri
etkileyebilecek faktorler tizerinde bir takim bilgiler
saglamaktadir.

2. Materyal ve Yontem

Son donemlerde kalp yetmezligi tedavisinde, medikal
veya cerrahi tedavilerin yetersiz oldugu durumlarda, kalp
nakli etkili bir ¢6ziim olabilmektedir. Koroner allogreft
vaskiilopati (CAV), kalp nakli yapilan hastalarda ortaya
¢ikan bir komplikasyondur. Kalp nakli sirasinda, allogreft
olarak adlandirilan bir baska kisinin veya donériin kalbi
kullanilir. CAV, bu allogreft kalpte koroner arterlerin
duvarlarinda kalinlasma, daralma ve tikanikliklarin
olusmasiyla karakterizedir. Bu durum, nakledilen kalbin
uzun vadeli saghigin etkileyebilir ve hastaligin ilerlemesi
durumunda kalp yetmezligi veya diger kalp sorunlarina
neden olabilir (Kiiciiker ve ark., 2013). Bu arastirmada,

kalp nakli yapilan bireylerin verileri, R istatistiksel
yazillmmin msm kiitiphanesinden elde edilmistir
(Jackson, 2011). Bu veriler, kalp nakli yapilan bireylerde
koroner allogreft vaskiilopati (CAV) hastaliginin
ilerlemesini incelemek amaciyla elde edilmistir. Her
hastaya, nakil sonrasi yaklasik yilda bir kez anjiyografi
testi yapilarak CAV teshisi konulmus ve test sonuglarinin
karsilik geldigi durumlar kaydedilmistir. Test sonuglari
¢ duruma ayrilmistir: hastaliksiz (1) durumu, hafif hasta
(2) durumu, orta ve siddetli hasta (3) durumu ve hastalik
nedeniyle 6liim (4) durumu olarak kaydedilmistir. En az
bir durum degisikligi yapilan 616 gecis verisi elde
edilmistir. Veri seti, hasta numarasi, yas, donér yasi,
cinsiyet, tani, durum_i, durum_j, siire ve tam y1l bilgilerini
icermektedir.

Bazi 6n tanim ve kavramlar su sekilde verilmistir;

e Stokastik siireg, rastgele degiskenlerin zamanla
degisen bir fonksiyonu olarak tanimlanan bir
matematiksel modeldir. Bir stokastik siireg, bir ya da
daha fazla rastgele degiskenin zamana bagh olarak
nasil degistigini ifade eder. Matematiksel olarak, bir
stokastik siire¢ genellikle X(t),t =0 seklinde
gosterilir, burada X(t) zaman t'de meydana gelen
rastgele degiskendir. t, genellikle siire veya zamani
temsil eder ve genellikle pozitif gercel sayilar veya
pozitif tamsayilar kullanilir (Onalan, 1996).

e D ={1,2,..,7} durum uzay: kiimesi

e N={01,2..} dogal sayilar kiimesi, N *=N—0
sayllarin kiimesi

e X ={X,, n e N}stokastik siireg, X,,, n'nci ziplamadaki
sistemin durumunu (simdiki durumu) gosteren
rastgele degisken.

e A={A,neN} stokastik siirec, A, n'inci adimn
zamanini gostersin. Ayrica;

Ap=0 ve A1 <A< <Ap1 <4, <

oldugu varsayilmaktadir.

seklinde

e T ={T,; n € N=x) stokastik siire¢ ve T, ise n’inci
adim olmadan (n — 1)’nci adimdaki bekleme(oturma)
sliresini gosteren rasgele degiskendir. A, ile T,
rasgele degiskenler dizisi arasinda iligki:

T,=A4,—A,_1, (m—1)nici adimdan n'inci adima

gecme sliresini gosteren rasgele degisken.

e Mp(N) matris-degerli fonksiyonlarin olusturdugu
kiime. Ornegin; Eger B € My (N)'de matris degerli-

B= (B(t); t € N)

B(t) = (By(t); i,j €

D) t parametresine bagh matristir.

fonksiyon olarak gosterilirse,
sekilde tanimlanmir. Burada,

2.1. Kesikli Markov Yenileme Siireci

Kesikli Markov yenileme siireci (KMYS), hem Markov
ozelligini tasiyan bir dizi rastgele sicrama siirecini hem
de yenileme siireci 0Ozelliklerini aymi anda tasiyan
stokastik bir siirectir. Bu slirecte, yenileme asamasinda,
"bekleme stiresi" adi verilen rastgele bir siire boyunca
tek  bir durumda  kalinir.  Bekleme
tamamlandiginda, slire¢ yeni bir duruma atlar ve bu

suresi

atlamay1 belirleyen faktdrler, bekleme siiresi dagilimi ve
Markov zincirinin gecis olasiliklaridir. Markov zincirinin
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gecis olasiliklari, bekleme stiresine bagli olmaz. Ayni iki
durum arasindaki gecislerin bekleme stireleri bagimsiz
ve ayni dagilima sahiptir. Markov yenileme siirecinin
temsili Sekil 1'de gosterilmistir.

X(t)
Xi T, X1 Ty
4+ ~—
i i
1
& i X T, X, i
N'};_ : ?— b— ......... :
N |
X 1 Il ] ]
= | | | I
£,40 1 ! ' ! Xy ‘Tan
_\ I —
& \ ! ! : 1
s 1 ! ! | !
I -
& ' 1 X3 Ty H | I Xair
1 : : ~— : ; ’_—
: [ A 1 ' |
[ | ! 1
| ] | i 1 | |
L 1 1 1 ! 1
0= A, A Ay Ad A A, At t
0=T,
2=X,

Sekil 1. Kesikli Markov 6rnek zinciri

Yukaridaki tanimlamalara dayanarak n,t e N ve i, j € D
(X,A) ={X,,,A;; ne N} ikili rasgele
degisklerin olusturdugu stokastik stirece Kesikli Markov
Yenileme Zinciri (KMYZ) denir. (Barbu ve ark, 2004).
(X,A) stokastik stirecinin olasilik gecis fonksiyonu
(esitlik 1),

olmak tlizere

P(Xnt1=J, Aps1 —An = t| Xo, X1, ., X Ao, A, e, An)
=PXn41 =J, Ans1 —An =t Xy) (6})]

seklinde tanimlanabilir. Bu fonksiyon ge¢misten bagimsiz

ve hafizasizdir. Bagimhiligi sadece simdiki duruma
baghdir.
q € Mp(N)‘de matris-degerli

Asagidaki ii¢ 6zellige sahip esitlik

bir fonksiyonu olsun.
(2)'deki g¢q
matris-degerli fonksiyonuna kesikli yari-Markov ¢ekirdegi
(discrete semi-Markov kernel) denir.

qij(t) =PXny1=J, Tnrr =t Xp=1) (2)

Kesikli yari-Markov cekirdegi li¢ 6zellige sahiptir:
e 0<q;®<1 ijeEDteN

o ¢;(0) =0ve Z qj®)<1; i,j €D
t=0
o YoXjenqj®)=1; i€D.
q matris-degerli fonksiyonunun eklemeli Ql-]-(t)

fonksiyonu esitlik (3)’te gosterilmistir.

Qij(t) =P(Xn41 =j,Toyp1 St | Xy =10) =

t
> ay; ijen;ten 3)
1=0
Q;j(t) fonksiyonu ashnda gomiili Markov Pgy gecis
matrisinin t'ye gore
gim Q(t) = Pgp olacaktir.

dagitilmis hali oldugundan

2.2. Bekleme Siiresinin Kosullu Dagilimi
(X,A) stokastik siirecinde, X, =i simdiki durumu ve
Xn+1 =Jj bir sonraki adimi (gecisi) bilindiginde, bu iki

adim arasinda gecis stiresi icin T,,; rasgele degiskenin
olusturdugu dagilima bekleme siiresinin kosullu dagilimi
(Conditional distributions of the sojourn times) denir
(Foucher ve ark, 2005; Barbu ve Limnios, 2008).
Bekleme siiresinin kosullu olasilik yogunluk fonksiyonu
(esitlik 4),

fij(®) = P(Tyy1 = t | Xnyq = j, Xp = D), t EN 4)

seklinde gosterilmistir. Bu siirenin dagilim fonksiyonu
(esitlik 5),

t
Fy(©) = Py S 1 Xun =) Xa =)= ) (Dt

EN (5)
seklinde gosterilir. Ayrica q;;(t) yari-Markov cekirdek
fonksiyonu ile f;;(t) bekleme siiresinin kosullu olasilik
fonksiyonu arasindaki iliski esitlik (6)’daki gibi

yazilabilir:

ij (¢
2y pij #0, }

fiy@®) = plif (6)

pij =0t =0

Bu esitlik ayrica q;;(t) = p;jfij(t) sekline getirilebilir.
2.3. Belli Bir Durumda Bekleme (Kalis) Siiresinin
Dagilimi

Belli i gibi bir durumda ¢t siire bekledikten sonra bir adim
sonra rastgele diger durumlara gecis yapmak icin
beklenir. Bu bekleme siiresinin dagilimina verilen belli
bir i durumundaki bekleme siiresinin dagilimi (Sojourn
times distributions in a given state) denir (Barbu, 2004).
Verilen i durumda bekleme stiresinin olasilik fonksiyonu
(esitlik 7).

hi(®) = P(Tysr = t| Xy = 1) = Xio Xjen q;j (D =
YioXjen Pijfij(D);teN (7)

seklinde gosterilir. Buna iliskin dagilimi fonksiyonu
H;(t) esitlik 8’de verilmistir:

t
HO = PMus S X =D =) hy()=
Ni-oXjen Qi (D (8)

2.4. Kesikli Yar1-Markov Siireci

Yari-Markov stireci (YMS), Markov yenileme siireci ile
sayma sirecinin bir arada kullanildigi stokastik bir
slirectir. Yari-Markov siireci, siire¢ icinde ortaya ¢ikacak
olay sayisini dikkate alarak zamani esit araliklara bélen
bir modelleme yontemidir (Barbu ve Limnios, 2008).
Yari-Markov siireci, saglik alani dahil olmak tizere bircok
disiplinde kullanilan bir yéntemdir. Bu yéntem, belirli bir
zaman dilimine veya periyoda bdliinmiis bir zaman
araliginda farkli saglik durumu kategorilerini temsil eden
durumlar arasindaki gecislerin ve yenileme zamanlarinin
istatistiksel olarak analiz edildigi bir model olarak
uygulanabilir. Bu ¢alismada, 18 yi1l tam yillara boliinerek
ayrilmistir.

YMS'deki sayma siireci, negatif olmayan artan degerlere
sahip {N;,t = 0} seklinde tanimlanan stokastik siirectir
(Pekalp ve Aydogdu, 2013). Belirli bir zaman araliginda
meydana gelen bir olayin sayisiyla ilgilenir. Bu siireg¢
asagidaki ozelliklere sahiptir:

BS] Health Sci / Fahrettin KAYA ve ark.

677



Black Sea Journal of Health Science

e Hert
e Herk

e k < tigin N; - Ny farki (k, t] araliginda gerceklesen

OicinN; € NveNy, = 0,
t icin N, < N, (monotonluk 6zelligi)

NIV

olay sayisini gosterir.

Baslangictan ilk olayin gerceklesmesine kadar gecen
stireyi Ty, sonraki olayin ortaya ¢ikma stiresini T,, n.
olayin ortaya ¢ikma siiresini T,, olarak tanimlansin. Bu
durumda T, rastgele degiskenleri dizisi, {Nt, t = 0}
sayma slrecinin varislar arasi siirelerin dizisi olarak
adlandirilir. Burada Ty = 4y =0ve 4, = T + T, + -+
T, seklinde tanimlanan 4,, t siire icinde n’inci olayin
gerceklesme zamanini veren bir rastgele degiskendir. Bu
durumda A4,, rastgele degiskenler dizisiyle iliskili bir
sayma siirecini ifade eder. Bu iliski (esitlik 9),

Ne=max{n=0: A4, <t} t=0 9)

seklinde gosterilebilir.
(X, A), stokastik stireci ile iligkili Y = (¥;; t € N) seklinde
gosterilen stokastik stireg (esitlik 10),

Y, =Xy; tEN (10)

olarak ifade edilirse Y stokastik siirecine kesikli (ayrik
zamanli) yari-Markov siireci denir. Burada N; esitlik
9’daki kesikli sayma siireci olup [1,t) € N zaman
araligindaki adim sayisin1 géstermektedir. Ayni zamanda
Xn =Yy, ,n €N olarak da tamimlanabilir. Kesikli yari-

Markov stirecinin olasilik gecis fonksiyonu (esitlik 11),

seklinde  gosterilebilir.  P;;(t)'nin

fonksiyonu P € Mp(N) sekilde gosterilir. P matris-degerli

matris-degerli

olasilik gecis fonksiyonu bir Markov yenileme esitligi
(esitlik 12) seklinde tanimlanabilir:

Pij(®) = 1a=j(®)[1 = Hi(O)] + Xy ep iz qir Py (t =

);t€ NveijeD (12)
ispat:
Pit)=PY;=j,A >t|Yo=0D+PY,=j,A <t|Y,

= 1g=p(@®(1 = H; ()

t
£ Y P(e=jiYa, =74y =LYy

r €D 1=0
= i)
= 1{i=j}(t)(1 - Hi(t)) + Yrep ZLOP(Yt =j,| Vs, =
rA =LYy=1)
xP(Xy=1, A =1,|Xy=1)
= 1= O (1 ~ Hi(D)

=j|Yo=r)P(Xy=7,T, =1|Xg=1i)
= 1{i=]'}(t)(1 - Hi(t)) + Zr €D Zf:o Prj(t - l)qir(l)-

Esitlikte gecen,
(1 i=jvet=0
1= () = {0 diger yerlerde }

seklinde tanimlanan pargali birim fonksiyondur. Ayrica
bu esitlikte gecen Esitlik 8'deki i durumunda bekleme
stiresi birikimli dagilim fonksiyonudur. H;(t) ve 1g-;(t)
fonskiyonlarina dayil,

H(t) = diag(H;(¢); i,j € D), H = (H(t); t € N),

I(t) = 14-p(@); i,j€D ,I=((t); t EN)

seklinde matris-degerli fonksiyonlardir tanimlanmistir.
H, I, q fonksiyonlar kullanilarak (esitlik 13),

P=(U—-H)+q*P (13)

seklinde Markov yenileme esitligi olarak gosterilebilir. Bu
esitlikte P bilinmeyendir. Boyle bir yapiya sahip bir
Markov yenileme esitliginin (esitlik 14) ¢6ziimij,

PB) =9+ (U-H @ = I—q) D (U -
H)(t); teN (14)

seklinde gosterilebilir (Barbu ve Limnios, 2009). Burada
¥ Mp(N) matris-matris degerli bir fonksiyon ilerideki
esitlik 19’da ifade edilen q yari-markov ¢ekirdeginin n
katli konvoliisyonlar toplamina esittir.
2.4.1. Kesikli Matris-degerli iki
konvoliisyon ¢carpimi
A,B € Mp(N) matris-degerli fonksiyonlar olsun. A * B
ifadesine A ile B matris-degerli fonksiyonlarin
konvoliisyon ¢arpimi denir (esitlik 15) ve
[A*BI(®) = Syep Yo Air(k — DB, (1); LjEDve tEN
(15)

fonksiyonun

seklinde tanimlanir.
2.4.2, Matris-degerli birim fonksiyon
81 = (by;(t); i,j € D) € Mp(N)
fonksiyon olsun. Burada b;; (t) ifadesi

1 ; i=jvet=0
by (t) = { 0 ; diger]yerlerde}
seklinde tanimlanan parg¢ali bir fonksiyondur. 8/ matris-
degerli fonksiyonu duragan oldugunda;
SI+A=A+x6l=A
seklindeki bu esitlik yazilabilir.
2.4.3. Konvoliisyon anlaminda bir matrisin tersi
61, A, B € Mp(N)’de matris-degerli bir fonksiyon olsun. A
bilinen matris-degerli fonksiyon ile B bilinmeyen matris-

matris-degerli bir

degerli fonksiyon olsun. 4 ve B’nin konvoliisyon ¢arpimi
esitlik 16’daki gibi 8! matrisine esit oluyorsa B matris-
degerli fonksiyonu A’'nin konvoliisyon anlaminda soldan
tersidir ve B = A~ ile gosterilir:

B+A =6l (16)
Burada, (B *A)(0) =(6D(0) e B(0)* A0) =1,

olacaktir. Ancak A(0) = 0p olursa ¢6ziim yoktur. Ama
detA(0) # 0ise A'min soldan tersi vardir ve tekdir.
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2.4.4. n-kath konvoliisyon

n € N ve A € Mp(N) matris-degerli bir fonksiyon olsun.
A®™  esitlik 17°deki gibi yinelemeli toplam seklinde
yazilan esitlige A’nin n-kath konvoliisyonu / konvoliisyon
carpimi denir.

AP0 =TrepTico A WA Pk —Din 2 2,tEN
(17)
Ayrica n = 0 i¢in Ag.)) (t) =61 ve n= 1 igin AE}) ) =
A;(t) seklinde olur.
2.4.5. q yar1-Markov cekirdegin n katli konvoliisyonu
KMYZ'ne sahip bir (X,A) stokastik siirecinde tanimli ¢
yar1-Markov cekirdek (kernel) matris-degerli
fonksiyonunun n katli konvoliisyonu (esitlik 18),

qP) = P(Xy=j, Ay =t|Xo=0);i,jEDvetEN
(18)

seklinde yazilabilir (Barbu ve Limnios, 2009).

ispat:

n = 0 icin (hi¢ adim atmama),

g (t) = P(Xo = j, Ao =  |Xo = D)= 81

n = 1 icin (ilk gecis),

0P (®) =P(Xy =j,A; =t |Xo =) = q;;(t)

n = 2 igin, yani iki ve daha fazla adim i¢in genel ifade;

g () = P(Xy = j,An =t |Xo = 1)

Y

T €D

[

PXy,=j,A,=tX;=rA=1|Xo=1)

i

-+
|
=

PX,=jA,=t|X =1, A, =1,X,

<
m
]
I

Ju

=D)x[P(Xy =74 =1|Xo=1)]

-+
|
=

P(Xn1=j,Apr =t =1 | Xo=7)x[P(X;

<
m
o}
1l

-

=1Ty=1|Xo=1i)]

-
|
[

qﬁ’}_l)(t —Dqiyr(D); tn ENven=2

<
m
\>]
1l

o

2.4.6. q yari-Markov c¢ekirdeginin konvoliisyon
acilimi:

Y =@(t); t € N) € Mp(N) matris-degerli
olsun. q yari-Markov cekirdek (kernel) fonksiyonunun
t'ye gore konvoliisyon carpimlari ile olusan matrislerin
toplami olarak (esitlik 19);

Y(E) =iy (©) = Xheo 4 (©); ij ED, tEN (19)
seklinde tanimlanir. Ayni zamanda (t) fonksiyonu,

fonksiyon

(81 — @)(t) matris-degerli fonksiyonunun konvoliisyon
anlaminda soldan tersine esittir.

ispat:

vVt €N igin;

(W1 -@)®) =p@®) —p*q(®)

i 9™ (1) - (i g™ q) ©

n=0 n=0
t n+1
S AIOEDWRIG
n=0 n=1

seklinde yazilabilir. Ayni1 sekilde n,t e Nven>t+1
icin g yari-Markov ¢ekirdek fonksiyonunun n’inci
konvoliisyonu g (t) = 0 oldugundan yukaridaki esitlik
tekrar diizeltilip,

=@ -9)® = Z ™) - Z ™) = q9@©)
n=0 n=1

= 6I(t)
seklinde birim matris olarak gosterilebilir. (t)
fonksiyonunun ¢ézimi (esitlik 20),

Ip
Y(e) = {_25;3 (OIQ RG]

t=20
t>0,te N}

(20)
seklinde parcali ileri algoritmas1 ile ¢o6ziimleme
yapilabilir (Barbu ve Limnios, 2009).

2.5. Yari-Markov Zinciri i¢in Parametrik Olmayan
Tahmin

K € N * belli sabit zamanda, sanstrli (X, A) stokastik
siirecide tamimli (X, Ap)men) ikili rasgele degiskenler
dizsinin ergodik Markov yenileme zincirine iliskin 6rnek
bir yolu(a simple path) veya siirecin hikayesi H(K) =
(XO, Ty, Xnao-1 Tnaoys Xy CK) seklinde gosterilsin.
Burada N(K), esitlik 9’da verilen sayma siirecini, Xy
ziyaret edilen son durumu, Cx =K — Ay(k) son ziyaret
edilen durumunda sansiirlenmis kalis siiresini temsil
eder. H(K) yari-Markov ornek zincirinden faydalanarak
deneysel tahmin edicisinin en ¢ok olabilirlik fonksiyonu

(esitlik 21),

L(K) = ey, T Pty o st (Tn) iy (k)3 6 €
D;t € Nvet < K (21

seklinde gosterilmistir. Burada ax, Markov zincirin

baslangic durumunu gésteren vektorii, H(n) baslangicta i
durumundaki sagkalim fonksiyonu,

Hi(m) = P(Ty > n |X, =0)

n
=1—ZZ qij(t); n€ N«
t=1

)

seklinde gosterilmistir. py _ x ise p;; gomiili Markov

gecis matrisini, fx . x.
bekleme siiresi kosullu olasiik fonksiyonunu yani f;;,

i durumundan jdurumuna

gostermektedir.

Biiyiik K degeri icin Cy sansiir siiresinin olabilirlik
fonksiyonuna O6nemli bilgiler eklemedigi igin L(K)
fonksiyonundan HXN(K) (ck) terimi ile ay, terimi sadece bir
gozlem icerdiginden bu terimler ihmal edilebilir (Barbu,
2004). Sonug olarak L(K) en ¢ok olabilirlik fonksiyonu
diizenlenerek L1(K) olabilirlik fonksiyonu (esitlik 22),

LIK) = TINS px, . x, [fx -1, (T] (22)

olarak yazlabilir (Barbu ve Limnios, 2009). L1(K)
olabilirlik fonksiyonuna ait log(L1(K)) fonksiyonu su
sekilde tanimlanabilir (esitlik 23).
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log(L1(K)) = XK, 37 ;4[N () log(pi;) +
Nyj (&, K)log (£ () (23)

Langrange ¢arpani cok degiskenli bir
fonksiyonun maksimum veya minimum degerini, verilen

yontemi,

sinirlar veya kisitlar altinda bulmak i¢in kullanilan bir
matematiksel optimizasyon teknigidir. Bu teknikle Esitlik
23’deki log(L1(K)) olabilirlik fonksiyonu yardimiyla p;;,
fij(®), q;j(t) fonksiyonlarinin empirik tahminedicileri
asagidaki gibi elde edilebilir (esitlik 24).

p;ij’'nin tahmin edicisi,

A N;;(K)
pi; (K) = W

(24)
olarak bulunur. Burada N; (K) i durumuna yapilan toplam
ziyaretlenin sayisi, N;;j(K) i durumundan j durumuna
yapilan toplam ziyaret sayisidir (esitlik 25).

fij(t)’'nin tahmin edicisi,

2 _ Ny(©&K)
fij(® = )

(25)

olarak bulunur. Burada N;;(t,K) ilk t siire icinde i

durumundan j durumuna yapilan toplam ziyaret
sayisidir. Ayrica fij ve p;; degerleri kullanarak g yari-
Markov ¢ekirdek fonksiyonun tahmin edicisini elde
edilebilir. Esitlik 6'dan faydalanarak §;; tahmin edicisi,
verilmistir (esitlik 26).
Ny;(£,K)
4ij = W (26)
Bu tahmin edicilere dayali olarak diger fonksiyonlari
tahmin ediciler elde edilmis ve ayrica yari-Markov gecis
olasilik fonksiyonunun tahmin edicisi asagida (esitlik 27)

verilmistir (Kaya ve ark., 2022).
P&, K) =P(,K) = (1—17(.,1())@) (27)

2.6. Cok Durumlu Sagkalim Modeli

Hastalarin gecmisteki bir kesit zamanda belirli bir sayida
tanimli durum arasindaki gegisleri incelendiginde belirli
bir yol izlendigi gozlenir. Bu durumlar arasidaki
gecisleri modellemek i¢in kullanilan istatistiksel yonteme
¢ok durumlu sagkalim modeli (CDSM) denir. Hastalarin
gecmisinde izledigi yoldan elde edilen veriler
kullanilarak, durumlar arasindaki gecis olasiliklari, gecis
stirelerinin dagilimlar1 ve varsa gecis siirelerini etkileyen
faktorler modellenir ve her durumdaki bekleme siireleri
de dikkate alinir (Hougaard ve Dk, 1999; Jackson, 2011).
CDSM’nde gecmis oykiisii/hikayesi olan gelecege yonelik
tahmin modelleri genellikle stokastik siireclere dayanan
Markov siiregleri ve bu siirecin tiirevlerini kullanarak
¢ozlimlenir. Bu ¢alismada, ¢ok durumlu sagkalim
modelinin yari-Markov
gerceklestirilmistir.

D ={d;,d;,ds,..,d-_1,d, } seklinde r
olusan kiime, ¢ok durumlu sagkalim modelinin durum

¢ozlimlenmesi stireci ile
elemanindan

uzayini temsil etmektedir. D durum uzayina sahip X =
{X(t),t € N} seklinde bir stokastik siire¢ olsun. X(t), t

aninda isgal edilen durumu gosteren bir rasgele
degiskendir. i,j e D ve s,t e N ves < t olacak sekilde X
stokastik siirecinin gecis fonksiyonu (esitlik 28),

Pi(t) = PX(t+s)=j|X(s)=i,H)vei,j=12,..,7

(28)

seklinde tanimlanabilir. Burada P;;(t) i durumundan j
durumuna t siirede gecis olasiligini ifade eden olasilik
fonksiyonudur. 0 < s siiresi icinde Hy_, s anina kadar
izlenilen yolun ge¢misi veya hikayesini temsil eder. Hg_,
ayn1 zamanda, ziyaret edilen 6nceki durumlari, mevcut
ve oOnceki durumlardaki kalis stirelerini, Onceki
durumlara gecis zamanlarini ve diger ilgili bilgileri icerir
(Cook ve Lawless, 2018). P;;(t) i,j € D ve bu durumlara
ait olasilik fonksiyonu olarak herhangi bir t aninda,
durumlarin kendi aralarinda tiim gegislerin olasiliklarini

iceren matrisi P(t) seklinde tanimlanabilir (esitlik 29).

P11 () p12(0) P (t)
P(t) = Pz;__(f) Pzg_gt) ler“(t) , (29)
Pr1 (t) DPr2 (t) DPrr (t)

Bu matrise CDSM’in matris-degerli olasilik gecis
fonksiyonu denir. Bu matrisin her elemani t > 0 igin [0,1]
araliginda bir olasilik degerine karsilik gelmektedir. Bu
calismada D durum uzayi, iki alt kiimeden olusacak
sekilde parcalanmistir. Birincisi, karsilikli gecisli (hayatta
olma) durumlarinin kimesi G = {d,,d,,ds,..,d,_1} ve
ikincisi yutucu/emici durumun kiimesi E = {d,} seklide
olusturulmustur. Bu durumda esitlik 29'daki matrisin
r'inci satirdaki p,.(.) elamani 1 diger tiim elemanlar
sifirdir. Genel olarak gecisli ve emici durumlari olusturun
kiimeler arasinda asagidaki kosullarin saglanmasi
gerekKir.

D= GUE,G NE= 0,G +#+ QveE + Q.

2.7. CDSM'nin Sagkalim Fonksiyonu

V i €G,t € R" icin, Esitlik 29°daki P(t) matris-degerli
olasilik gecis matrisinden yararlanarak, i durumundaki
S;(t) sagkalim fonksiyonu su seklinde tanimlanabilir
(esitlik 30).

Si(t) = a;P(t)1,, (30)

Burada baslangi¢ durumunu gosteren vektdr a; olarak
gosterilmistir. 1, . vektorii ise G kiimesinin eleman sayisi
kadar 1, E kiimesinin eleman sayis1 kadar 0’dan olusan
stitun vektdriinii ifade etmektedir.

2.8. CDSM’nin Hazard Fonksiyonu

Ayrica i €G ve t€N olmak iizere S(t) sagkalim
fonksiyonu kesikli oldugu durumlarda Kkesikli hazard
fonksiyonu esitlik 31'deki gibi yazilabilir:

Si(t) _
T 56D Si(t—1)#0
diger yerlerde
i durumundaki Kkesikli kiimiilatif hazard fonksiyonu

Ai(t) = (31)

esitlik 32’de verilmistir:
4(6) = Xiso 4D (32)
2.9. CDSM ilk Gegis Siiresinin Dagilim
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ik gecisin dagilimi, i € G gibi bir durumdat gibi gegici
bir siire bekledikten sonra ilk gecisin herhangi j € D ve
(i # j) olacak sekilde gibi bir duruma (yutucu durum
dahil) gegisin dagilimidir.i € G,t € Rt ve P(t)
CDSM’'nin matris-degerli olasilik gecis matrisi olmak
tizere, idurumundaki ilk gecis siliresinin dagihm
fonksiyonu (esitlik 33),
F®)=1-p;®) (33)
seklinde tamimlanabilir. Burada p;;(t), P(t) matrisinin
kosegen elemanlardan olusur. Buradaki i durumu ise
hastaliksiz (1) durumu, hafif hasta (2) durumu, orta ve
siddetli hasta (3) durumu seklindedir. p; (t)'nin kesikli
olmasi durumundaiset € N,i € G durumunda ortalama
bekleme siiresi OBS; esitlik 34’te verilmistir.
0BS; = ¥~ pui(t) (34)
Bu calismada, tiim hesaplamalar R (versiyon 4) yazilimi
kullanilarak gerceklestirilmis olup, veri tabani islemleri
icin MySQL (MariaDB) 8.0.30 veri tabani yazilimi
kullanilmistir (Kaya ve ark, 2022).

3. Bulgular
Bu calismada CAV hastaliginin seviyeleri hastaliksiz (1)
durumu, hafif hasta (2) durumu, orta ve siddetli hasta

(3) durumu, hastalik nedeni ile 6liim (4) durumundan
(yutucu durum) olmak iizere bu modelin durum uzayi
kiimesi D ={1,2,3,4} olarak belirlenmistir. CAV
hastaligin izleme siiresinin yil bazli kiimesi K =
{1,2, ...,18} seklinde verilmistir. Durumlar arasi gecisleri
gosteren sekil ise Sekil 2’de gosterilmistir.

_—
O

Sekil 2. CAV hastaligi ¢cok durumlu sagkalim modeli

CAV hastaliginin seviyeleri arasindaki gecisler ile bir
Markov zinciri olusturulmustur. Bu zincir 364 hastanin
toplam gecis sayist 616 olarak bulunmustur. Yapilan bu
gecisler yillara gore frekans degerleri Tablo 1'de li¢ siitun
halinde bulunmustur.

Tablo 1. CAV hastalarinin durumlar arasi gecis sayilarinin yillara gore frekans tablosu

Hastaliks1z (1) durumu

Hafif hasta (2) durumu

Orta ve siddetli hasta (3) durumu

2 B @ () 4) (1) (2) (4)
Yil () Frekanslar Yil (t) Frekanslar Yil (t) Frekanslar

0 0 0 0 0 0 0 0 0 0 0 0

1 5 2 45 1 15 15 11 0 5 12

2 30 9 12 2 19 16 11 2 3 14

3 41 12 16 3 9 11 4 1 1 2

4 20 5 12 4 3 9 9 4 0 2 7

5 35 6 13 5 0 1 7 5 0 1 7

6 17 2 8 6 0 1 2 6 0 1 1

7 15 3 4 7 0 1 2 7 0 0 4

8 17 1 7 8 0 0 1 8 1 0 2

9 7 2 6 9 0 0 0 9 0 0 2
10 7 0 7 10 0 0 0 10 0 0 2
11 4 0 5 11 0 0 0 11 0 0 0
12 4 0 4 12 0 0 0 12 0 0 1
13 0 1 1 13 0 0 1 13 0 0 0
14 1 1 4 14 0 0 0 14 0 0 0
15 0 0 2 15 0 0 0 15 0 0 0
16 0 0 0 16 0 0 0 16 0 0 0
17 0 0 2 17 0 0 0 17 0 0 1
18 1 0 0 18 0 0 0 18 0 0 0
Toplam 204 44 148 46 54 48 4 13 55
Genel Toplam 396 148 72

Yari-Markov zincir sayisi

1= hastaliksiz durumu, 2= hafif hasta durumu, 3= orta ve siddetli hasta durumu, 4= hastalik nedeni ile 61iim durumu.

Bu tablonun birinci siitununda hastaliksiz (1)
durumundan diger durumlara gecis sayilar,

stitununda hafif hasta (2) durumundan diger ve li¢lincii

ikinci

stitununda orta ve siddetli hasta (3) durumundan diger

durumlara gecis sayilar1 (frekanslar1) verilmistir. Pgy,
f(@), q(t) matrislerinin her bir t degeri igin bu tablo
kullanilarak elde edilmistir. Bu matrislerin birinci satir1
Tablo 1’'in birinci siitunundan, ikinci satir1 Tablo 1'in
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ikinci slitunundan, Uglinci satirt Tablo 1’in {iglinci
stitunundan faydalanilarak elde edilmistir. Bu agiklamaya
gore Pgy gomiilit Markov matrisi Tablo 1’ deki “Toplam”
ve “Genel Toplam” satirlar1 kullanilarak su sekilde elde

edilmistir:

204 44 44
[o 2 n 4
| 396 396 396

46 54 48
20 22 £
Pgy = |148 148 148 |
4 13 55

2 = 0o =
l72 72 72 J

0 0 0 1

Bu matris ayni zamanda zamandan bagimsiz olarak bir
hastanin simdiki durumundan bir adim sonrasi duruma

gecis olasiligini vermektedir. Ornegin; (2) durumundan
54

(3) durumuna bir adim sonrasi gecis olasiligl p,3 = e

olarak bulunmustur.

3.1. Kesikli Bekleme Siiresinin Kosullu Dagilimi
Bekleme siiresinin yogunluk (kiitle) fonksiyonunun t = 1
yilindaki f(1) matrisi hesaplanirken; Tablo 1'in t =1
satirlardaki verilerin “Toplam” satirindaki verilere orani
kullanilarak su sekilde bulunmustur:

[0 5 2 45

| 7 204 24 148|
|15 . b 11 |
f =76 51 48|
| 05 1 |
l4 13 55J
0 0 0 0

Ayrica t € K igin bekleme siiresine iliskin Eklemeli F(t)
bekleme siiresinin dagilimi fonksiyonu bir dizi seklinde
hesaplanabilir:

F() =)

FRQ)=F+f@

FR)=F@)+fQ),

F(18) = F(17) + f(18).

3.2. Kesikli Yar1-Markov Cekirdegi

Kesikli yari-Markov ¢ekirdeginin t =1 yilindaki q(1)
matrisi hesaplanirken; Tablo 1'in t =1 satirlardaki
verilerin “Genel Toplam” satirindaki verilere orani

kullanilarak su sekilde bulunmustur:
[ 5 2 45 ]
0 N

| 396 396 396|
|15, 15 11
q() =128 148 148|
| 0 5 . 12 |
l72 72 72 J

0 0 0 0

Ayrica t € K i¢in bekleme siiresine iliskin Eklemeli Q(t)
dagilim fonksiyonu bir dizi seklinde hesaplanabilir:

Q) = q(1)

Q@)= oM+ 9

QB3 =@+ 93

Q(18) = Q(17) + q(18).

3.3. Kesikli Bekleme Siiresinin Dagilimi

hi(t) = Y321 qi(t);t €K, vei,j € Dve (i # j)

formilli ile asagidaki gibi  hesaplanmaktadir.
i durumunda beklemede iken bu durumdan ayrilmasi
“basarisizligin” olmasi seklinde yorumlanabilir. h,(1),
hastaliksiz (1) durumunda iken t = 1 yilinda ilk gecisin

(2) veya (3) veya (4) durumuna olma olasiligy,

2 45

hi(1) = q12(1) + q13(1) + q14(1) = ﬁ*‘ﬁ +ﬁ
52
T 396

h,(1), hafif hasta (2) durumunda iken t = 1 yilinda ilk
gecisin (1) veya (3) veya (4) durumuna olma olasihig,

ha(1) = 211+ Qs(1) + Gz3(1) = o + s+
2 =21 q23 24 T 148 ' 148 ' 148
_ 41
T 148

h;(1), orta ve siddetli hasta (3) durumunda iken t = 1
yilinda ilk gecisini (1) veya (2) veya (4) durumuna olma
olasilig,

0 12 17
h3(1) = q31(1) + q32(1) + q34(1) = 7 + ﬁ"‘ﬁ =7
seklinde bulunmustur. sekilde t'nin diger

degerleri icin h;(t) fonksiyonun matris degerleri
hesaplanmistir (Kaya ve ark., 2022). Ayrica, hastalik

Benzer

nedeni ile o6lim (4) durumu bir yutucu durum

oldugundan (4) durumundan yani (h,(.)), diger

durumlara gegis olasilig sifirdir.

3.4. Kesikli Kiimiilatif Bekleme Siiresinin Dagilimi

flk gecis siiresinin kiimiilatif dagihmi fonksiyonu t €

K,vei,j € D ve (i # j) olmak iizere H;(t) = ¥j_; Q;;(t)

formiiliinden su sekilde hesaplanmistir:

Hi(t) = Q12() + Qu3(1) + Q14 (t)

Hy(t) = Q21 (8) + Q23(0) + Q24(0)

H3(t) = Q31 () + Q32(0) + Q34(0)

Benzer sekilde t'nin diger degerli i¢in H;(t) fonksiyonun

matris degerleri hesaplanmistir.

3.5. CDSM Yari1-Markov Olasilik Ge¢is Fonksiyonu

CAV hastaligi tasiyan bir hastanin yillara gore bir

durumdan diger bir duruma gecis olasiliklar, esitlik

29‘daki P(t) yari-Markov matris-degerli olasilik gecis

fonksiyonu ile elde edilir. P(t)'nin olasilik degerlerini

bulmak i¢in iki ayr1 konvoliisyon hesab1 yapilmaktadir.

Esitlik 20’deki ileri algoritmasi kullanilarak ¢ ‘nin 1’den

18’e kata kadar olan konvolliisyon c¢arpim sonucu

degerleri su sekilde hesaplanmistir:

Baslangi¢ matrisi;

¥(0) = 61(0)=1,

birinci kat konvoliisyon ¢arpimi degeri;

Y(1) =(0).q(1)

ikinci kat konvoliisyon ¢arpimi degeri;

P(2) = 9(0).9(2) + ¥(1).q(1)

tgtlincii kat konvoliisyon ¢arpimi degeri;

Y3) =¥(0).93) + ¥(1).9(2) +¥(2).q(1)

ve on sekizinci kat konvoliisyon ¢arpim degeri;

»(18) = 1(0).q(18) + ¥ (1).q(17) + (2). q(16)
+9(3).q(15) + -+ ¥(17).9(1)

CAV hastahginin simdi i durumunda iken diger bir olarak yazilabilir.

duruma ilk gecis stiresinin fonksiyonu, P(t), yari-Markov olasilik gecis fonksiyonunun Kkesikli
degerlerini elde etmek igcin Y() ve (I —H)(t)
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matrislerinden faydalanarak, 1 ile 18 kat ve arasi

konvoliisyon kullanillarak  su  sekilde
hesaplanmistir:

1(0) 4x4 tipinde birim matris olmak tizere,

P(0) = ¥(0).(I — H)(0)

birinci kat konvoliisyon ¢arpimi degeri,

P(1) = %(0).(I — H)(1) +y(1). (I — H)(0)

ikinci kat konvoliisyon ¢arpimi degeri,

P(2) = ¢(0).(0 —H)@) +y¥(1).(0 —H)(D) +

Y(2).(I — H)(0)

ve on sekizinci kat konvoliisyon ¢arpimi degeri,

P(18) =¢(0).(J —H)(18) +y(1).(I —H)(17) +
Y(2).(I —H)(16) + -+ +¥(18).(I — H)(0).

P(t)'nin elde edilen bu degerleri ¢alismada kullanilan
verilere gore CAV hastaliginin ¢DSM’nin P(t) olasilik
gecis  fonksiyonunun bir edicisidir. Bu
hesaplamaya dayanarak oOrnegin P(5) fonksiyonunun

¢arpimi

tahmin

olasilik matrisi gosterimi su sekilde bulunmustur:

P(5)
0.38804297 0.19715483 0.09571078 0.31909141
_10.20258535 0.124331790 0.19301665 0.48006621

| 0.0589836 0.06819446  0.24053282 0.63228910
0 0 0 1

Bu matris t =5 yili i¢in Ornegin hasta baslangicta
hastaliksiz (1) durumunda (birinci satirda) iken tekrar
(1) durumundaki olma olasiligi p;;(5) = 0,38804297,
baslangicta hafif hasta (2) durumunda (ikinci satirda)
iken orta ve siddetli hasta (3) durumunda olmasi
olasiligl p,3(5) = 0,19301665, baslangicta orta ve
siddetli hasta (3) durumunda (lglinci satirda)
hastaliksiz (1) durumunda olmasi olasiigl p3;(5) =
0,0589836 ve dlmesi olasiligl ise p34(5) = 0,63228910
olarak bulunmustur. Benzer sekilde P(t) matrisinin diger
t degerleri icin 18 matris elde edilmistir. Hesaplanan 18
adet matrisin birinci satirlariyla olusturulan hastaliksiz
(1) durumundan diger durumlara gegisin olasiliklarini
ifade eden P;.(t) gecis fonksiyonuna ait degerler Tablo
2'de sunulmustur.

Tablo 2. Hastaliksiz (1) durumundaki P1.(t) yari-Markov olasilik gecis tablosu

Vil () (1) (2) (3) (4)

0 1 0 0 0

1 0.86868687 0.01262626 0.005050505 0.1136364
2 0.74117868 0.08523675 0.027864986 0.1457196
3 0.57624313 0.16565741 0.060252078 0.1978474
4 0.50336065 0.16527527 0.076891283 0.2544728
5 0.38804297 0.19715483 0.095710783 0.3190914
6 0.33785160 0.17691810 0.106134051 0.3790963
7 0.29497516 0.15427407 0.113824708 0.4369261
8 0.23731162 0.15034999 0.111476263 0.5008621
9 0.20161644 0.12326732 0.112124123 0.5629921
10 0.16508235 0.10534305 0.103387151 0.6261874
11 0.13853478 0.08849800 0.093288203 0.6796790
12 0.11229015 0.07641669 0.083947093 0.7273461
13 0.10041653 0.05958080 0.076409661 0.7635930
14 0.07755427 0.05009729 0.068560927 0.8037875
15 0.06460117 0.04111397 0.058428430 0.8358564
16 0.05710805 0.03371494 0.049673810 0.8595032
17 0.04516877 0.02856909 0.042107346 0.8841548
18 0.03635287 0.02647863 0.035805144 0.9013634

1= hastaliksiz durumu, 2= hafif hasta durumu, 3= orta ve siddetli hasta durumu, 4= hastalik nedeni ile 6liim durumu.

Bu tablo t € K i¢in baslangicta hastaliksiz (1) durumunda
iken (1), (2), (3) ve (4) durumuna gecis olasiliklarini
igerir. P(5) matrisinin birinci satir degerleri bu tablodaki
t = 5 ‘ind satirinda aynen okunabilir. Benzer sekilde 18
adet matrisin ikinci satirlariyla olusturulan hafif hasta (2)
durumundan diger durumlara gecisin olasiliklarini ifade
eden P,.(t) gecis fonksiyonuna ait degerler ile orta ve
siddetli hasta (3) durumundan diger durumlara gecisin
olasiliklarini ifade eden P;.(t) gegis fonksiyonuna ait
degerler tablosu c¢ikartilmistir (Kaya ve ark., 2022).

3.6. CDSM'’in Kesikli Sagkalim Fonksiyonu
CAV hastalarindan elde edilen veriler ile Esitlik

(30)’teki hesaplamaya gore
durum (1), (2) ve (3)'teki sagkalim fonksiyonuna ait

kesikli degerler su form kullanilarak elde edilmistir:
Hastaliksiz (1) durumdaki S, (t) sagkalim fonksiyonunun
genel ifadesi,

1
S,(6) = [1,0,0,0].P(t). H
0

seklinde matris formu biciminde gosterilmistir. Ornegin
bireyin t = 5 yilindaki sagkalim fonksiyonu S; (5) degeri
P(5) matrisinden faydalanilarak yukaridaki matris formu
kullanilarak su sekilde hesaplanmistir; 0.38804297 +
0.19715483 + 0.09571078=0.6809086. Bu olasiligin
anlami, hasta baslangigta hastaliksiz (1) durumunda
iken t = 5 yilinda (1) veya (2) veya (3) durumlarindaki
hayatta olma olasiliklari toplami olarak ag¢iklanabilir.
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Diger hafif hasta (2) durumdaki  S,(t) sagkalim
fonksiyonunun genel ifadesi,

1
S,(t) = [0,1,0,0]. P(t). H
0

ve son olarak orta ve siddetli hasta (3) durumundaki
S5 (t) sagkalim fonksiyonunun genel ifadesi,

1
Ss(t) = [0,0,1,0]. P(¢). H
0

seklinde matris formu biciminde gosterilmistir. Ayrica
CAV hastaliginin seviyeleri goéz ardi edilerek yani
baslangictan hastalik nedeni ile 6liim (4) durumuna gegis
stireleri kullanilarak Kaplan-Meier sagkalim
fonksiyonunun tahmin edicisi Sk, (t) R programi yardimi
ile hesaplanmistir. Bu gecislerdeki siirelerini igeren veri
seti “CAVToplamBasarisizlikSureli” sekilde diizenlenerek
Skm(t) Kaplan-Meier sagkalim fonksiyonunun tahmin
edicisi,

KMTahmin<-survfit(Surv(sure,olu) ~ 1, data =
CAVToplamBasarisizlikSureli)

Sym<- KMTahmin$surv

seklinde R programinin kaynak kodu yardimiyla elde

edilmistir. Durumlardaki sagkalim fonksiyonunun yillar

Hastaliksiz (1) durumundaise S; (5)=0,68090859,
Hafif hasta (2) durumunda ise S,(5)=0,1993379,

Orta ve siddetli hasta (3) durumunda ise
S$5(5)=0,36771090 ve Sku(5)=0,601648352 olarak
bulunmustur. S1(t), S,(t), S3(t), Sku(t) sagkalim
fonksiyonlarina ait grafikleri ise Sekil 3’te bir arada
gosterilmistir.
oI e —
“ Sy(t)
Nah e Sit)
g . \ 2 == Ss(1)
F gl gl
5 g e
% g — \‘~A i =
g L T T T T ——= T
0 5 10 15 20

Sekil 3. CAV hastaligi durumlar sagkalim fonksiyonlari
grafigi

Grafik incelendiginde baslangicta hastaliksiz (1)
durumunda olan hastalarin sagkalim olasiliklar1 daha az
azalirken baslangigta orta ve siddetli hasta (3)

icindeki degerleri iceren Tablo 3’deki gibi bulunmustur. durumundaki  sagkalim  olasiliklar1  daha  hizh

Ornegin bir CAV hastas1 ilk 5 yila geldiginde sag kalma azalmaktadir.

olasiliklar eger baslangicta;

Tablo 3. Baslangi¢ durumuna gére sagkalim fonksiyonun kesikli degerleri

Yil (t) S1(t) S2(t) S3(t) SKM(t)

0 1 1 1 1
1 0.88636364 0.92567568 0.83333333 0.876373626
2 0.85428042 0.82294226 0.63372748 0.832417582
3 0.80215262 0.73982676 0.59256202 0.758241758
4 0.74552721 0.62456504 0.48178557 0.692307692
5 0.68090859 0.51993379 0.36771090 0.601648352
6 0.62090375 0.44891997 0.33441608 0.538461538
7 0.56307394 0.38761080 0.26061920 0.467032967
8 0.49913787 0.33316552 0.21582448 0.379120879
9 0.43700788 0.28999768 0.17104520 0.288461538
10 0.37381256 0.25207161 0.12909812 0.230769231
11 0.32032097 0.21397669 0.11642914 0.170329670
12 0.27265394 0.18200276 0.09095997 0.112637363
13 0.23640700 0.14762741 0.08055764 0.093406593
14 0.19621248 0.12489644 0.07099946 0.060439560
15 0.16414357 0.10654103 0.06288794 0.038461538
16 0.14049680 0.09011130 0.05573674 0.024725275
17 0.11584521 0.07693291 0.03538636 0.013736264
18 0.09863665 0.06428608 0.02999878 0.008241758
19 0 0 0 0.005494505

S1(t)= hastaliksiz (1) durumundaki sagkalim fonksiyonu, Sz(t)= hafif hasta (2) durumundaki sagkalim fonksiyonu, S3(t)= orta ve
siddetli hasta (3) durumundaki sagkalim fonksiyonu, Skm(t)= KAPLAN-Meier seviyesiz sagkalim fonksiyonu

3.7. Kiimilatif Hazard Oram
Olasilik
degerlendirilmesine katkida bulunmak icin belirli bir
t anindaki tehlike hizinin biyiikliigiine bakilir. CAV

fonksiyonlarinda, bir analizin

hastaligl seviyeleri arasindaki sagkalim fonksiyonlar
kullanilarak Esitlik 32 kullanilarak eklemeli hazard
oranlar kesikli degerleri ¢t > 1 icin elde edilmis ve bu
degerlere iliskin eklemeli hazard oranlar grafigi Sekil
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4’teki gibi bulunmustur (Kaya ve ark., 2022).

A

— At
=== A1)
Adlt)

- A4lt)

il
Sekil 4. CAV hastalifi durumlarinin eklemeli hazard
oranlar grafigi.

Sekil 4 hasta (3)
durumunda olan hastalarin zaman i¢inde hazard tehlike
yliksek, (1) hastaliksiz
hastalarin zaman icinde hazard tehlike oranlar1 diisiik

incelendiginde orta ve siddetli

oranlari durumunda olan
oldugu gorilmiistiir. Bu ytizden (1) ve (3) durumuna
yapilan gegisleri etkileyebilecek cinsiyet, tani, yas, donor
yast gibi es degiskenlerin etkisini belirlemek i¢in R
programi yardimi ile Cox regresyon analizi yapilmistir.

Analiz sonucunda, her iki duruma yapilan gegislerin
etkisinin p > 0.05 oldugu sonucuna ulasilmistir. Bu
sonug, cinsiyet, tani, yas, dondr yasi gibi es degiskenlerin
yapilan Walt testi sonucunda etkisinin olmadigi anlamina
gelmektedir (Kaya ve ark. 2022). Béyle bir sonug klinik
degerlendirmeye katkida bulunabilir.

3.8. CDSM’nin ilk Gegis Siiresi Kesikli Dagilim
Fonksiyonu

CAV hastalarindan elde edilen veriler ile Esitlik 33’teki
hesaplamaya gore durum (1), (2) ve (3)'teki ilk gecis
stiresi fonksiyonuna ait kesikli degerler su form
kullanilarak elde edilmistir:
Hastaliksiz (1) durumdaki
dagilim fonksiyonu,

F (&) =1-pu (),

hafif hasta (2) durumdan diger durumlara ilk gecisin
dagilim fonksiyonu,

F(t) = 1—p32(0),

orta ve siddetli hasta (3) durumdan diger durumlara ilk
gecisin dagilim fonksiyonu,

F5(t) = 1—p33(t)

formunda hesaplanarak F; (1), F,(t), F5(t) dagilim
fonksiyonlarinin 18 yillik kesikli degerleri Tablo 4’deki
gibi bulunmustur.

F, (t) bekleme siiresinin

Tablo 4. CAV hastalig1 durumlarina ait ilk gecis stiresinin kesikli dagilim fonksiyonlarinin degerleri

t F(0) R F3(t)

0 0 0 0

1 0.131313 0.277027 0.236111
2 0.258821 0.57952 0.492962
3 0.423757 0.722921 0.538273
4 0.496639 0.840843 0.655846
5 0.611957 0.875668 0.759467
6 0.662148 0.886442 0.784002
7 0.705025 0.904924 0.838892
8 0.762688 0.916823 0.88092
9 0.798384 0.924509 0911396
10 0.834918 0.933213 0.942465
11 0.861465 0.942155 0.945559
12 0.88771 0.949872 0.962689
13 0.899584 0.963025 0.965587
14 0.922446 0.968722 0.968227
15 0.935399 0.973873 0.970479
16 0.942892 0.978206 0.972411
17 0.954831 0.981849 0.988001
18 0.963647 0.984843 0.98958
19 1 1 1

F1(t)= hastaliksiz (1) durumundaki ilk gecis stiresi dagilim fonksiyonu, Sz(t)= hafif hasta (2) durumundaki ilk gecis stiresi dagiim

fonksiyonu, S3(t)= orta ve siddetli hasta (3) durumundaki ilk gecis siiresi dagilim fonksiyonu

Tablo 4 incelendiginde 5 ve daha az bir y1l iginde;
Hastaliksiz (1) durumundan diger herhangi bir duruma
gecis olasiligy,

F,(5) = P(T <£5) = 0.6119570,

hafif hasta (2) durumundan diger herhangi bir duruma
gecis olasiligy,

F,(5) =P(T <5) =0.8756680,

ve son olarak orta ve siddetli hasta (3) durumundan
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diger herhangi bir duruma gecis olasiligy,

F3(5) = P(T <£5) =0.759467

seklinde bulunmustur.

3.9. CDSM Parametrik Fonksiyonlarinin Tahmini

CAV hastaligindaki (1), (2) ve (3) durumlarina ait kesikli
sagkalim fonksiyonlar1  S;(t), S,(t), S5(t) ile bu
durumlara iliskin ilk gecis siiresinin kesikli dagilim
fonksiyonlar F; (t), F,(t), F5(t) igin, Weibull, log-normal
ve gamma parametrik siirekli dagilimlar arasindan en
uygunu ic¢in ii¢ ayr1 ydnteme basvurularak tahmin
yapilmistir. Birincisi, dogrusal olmayan en kii¢iik kareler
(Nonlinear Least Squares-NLS) yontemi, ikincisi, iki
dagilim arasindaki en iyi uyuma sahip R kare degeri
bulma yoéntemi ve {glinciisii ise iki dagilim fonksiyonu
arasindaki benzerligi 6lcen Two-sample Kolmogorov-
Smirnov testi yontemidir.

NLS yonetimi R yazilimina entegre edilen nls
kiitiiphanesi ile yapilmistir. Bu kiitiiphaneye parametre
olarak dagilim/yogunluk fonksiyonu veriler yiiklenir
hesaplama sonucunda parametre («,f gibi) tahmini bu
parametre tahminine iliskin standart hata, parametrenin
test istatistiginin p degerlerini sonug olarak déner ve p

‘nin en biiyiik degerine bakilir.

R yazilmindaki ks.test(S,,(¢),S.(t)) ve ks.test(F,(t), F (t))
komutlartyla iki dagilimin Two-sample Kolmogorov-
Smirnov testinin D kritik degeri ve buna karsilik gelen p
degeri doner ve p’'nin en biiyiik degerine bakilir.
Diizeltilmis R3,, degerlerinin biiyiik degerine bakilir.
Bakilan bu {i¢ en biiyik degere sahip parametrik
fonskiyon segilir. Burada R3,;, 6l¢iitii dogrusal regresyon
stk kullanilirken dogrusal olmayan bir
fonksiyon icin kullanildiginda bu olgiitiin degeri negatif
olarak cikabilmektedir. Yani regresyon kareleri toplami

analizinde

toplam Kkareler toplamindan biiyilik ¢ikabilmektedir.
Ancak R3%,, ‘nin alacagi en biiyiik iliski degeri 1
olmaktadir. Calismada S;(t) sagkalim fonksiyonu veya
F; (t) dagilim fonksiyonun yanit ve agiklayici degiskenleri
arasindaki R2,;, iliski degerleri 1’e cok yakin oldugundan
ve model uyumu hakkinda bir bilgi verdiginden iligki
olciitl olarak kullanilmasinda sakinca goriilmemistir.
Yukarida agiklanan yontemlere gore CAV hastaligina ait
CDSM'nin yari-Markov sagkalim fonksiyonlarina en
uygun parametrik sagkalim fonksiyonlar1 Tablo 5’te
gosterildigi gibi bulunmustur.

Tablo 5. Yari-Markov sagkalim fonksiyonlarina en uygun parametrik sagkalim fonksiyon tahmini

E(T) Var(T) or R2,. K-S
S, (t)- yar1-Markov 9.01 31.45 5.61
S1p (t)~weibull(1.393,9.913) 9.04 43.24 6.58 0.996 D=0.1,p=1
S, (t) yari-Markov 7.35 26.92 5.19
Sap (t)~weibull(1.205,7.496) 7.04 34.50 5.87 0.999 D=0.05,p=1
S5 (t) yari-Markov 5.56 21.46 4.63
S3p(t)~weibull(1.007,5.198) 5.18 26.52 5.15 0.998 D=0.1,p=1

E(T) = T rasgele degiskeninin beklenen degeri (ortalama sagkalim siiresi), Var(T) = T rasgele degiskenine ait varyans, o, =

T rasgele degiskeninin standart sapmasi, S;(t) = i durumundaki sagkalim fonksiyonu, S;,(t) = i durumundaki parametrik sagkalim

tahmin fonksiyonu, K-S=Kolmogorov-Smirnov

Tablo 5’deki sagkalim fonksiyonlarim1 su sekilde
karsilastirabiliriz:
1. "S;(t)- yan-Markov:" sagkalim fonksiyonunun

ortalama hayatta kalma stiresi (E(T)) 9.01, varyansi
(Var(T)) 31.45 ve standart sapmasi (o7) 5.61 olarak
bulunmustur.

2. "S;p(t)~weibull(1.393,9.913):" 5, (t) fonksiyonu i¢in
tahmin edilen bu parametrik sagkalim fonksiyonu
icin ise ortalama hayatta kalma siiresi 9.04, varyansi
43.24 ve standart sapmasi 6.58 olarak bulunmustur.

Kolmogorov-Smirnov testi sonuglarina gore, D degeri 0.1

ve p degeri 1'e ¢ok yakin bulunmustur. Bu test, iki

dagilim arasindaki benzerligi ol¢mektedir. D degeri
kiciik ve p degeri biuyik oldugunda, iki dagilim
arasindaki  benzerlik  gilicliidiir. ~ Bu  durumda,

Sip (t)~weibull(1.393,9.913)  parametrik  sagkalim

fonksiyonu ile S;(t)-yari-Markov sagkalim fonksiyonu

arasinda gii¢lii bir benzerlik oldugu soylenebilir. Ayrica

R3,; degeri 0.996 olarak elde edilmistir, bu da S;,(t)

parametrik sagkalim fonksiyonunun S;(t)- yari-Markov

sagkalim fonksiyonuna iyi bir

uyum sagladigini

gostermektedir. Bu iki sagkalim fonksiyonun grafigi Sekil
5’te gosterilmistir.

S(t)=P(T >1)

00 02 04 06 08 10

0 5 10 15
Yil

Sekil 5. CAV hastaligi parametrik sagkalim fonksiyonu
karsilastirma grafigi.

Hastaliksiz (1) durumun S, (t)- yari-Markov sagkalim
fonksiyonu ile bu fonksiyona iliskin S;,(t) parametrik
sagkalim oldukea oldugu
goziikmektedir. Boylece S;,(t) sagkalim fonksiyonu

fonksiyonu uyumlu
Hastaliks1z (1) durumu i¢in kullanilabilecegi séylenebilir.
Benzer sekilde hafif hasta (2) ve orta ve siddetli hasta (3)
durumu icin parametrik sagkalim fonksiyonlar1 elde
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edilmistir (Kaya ve ark., 2022).

Yukarida agiklanan yontemlere gore CAV hastaliginin
CDSM'nin yari-Markov ilk gecis siiresinin dagilim
fonksiyonuna en wuygun parametrik ve dagilim
fonksiyonlar1 Tablo 6'da gosterildigi gibi bulunmustur.
Bu tabloya gore " F;(t)- yari-Markov " dagiliminin
beklenen degeri 5.95, varyansi 22.70 ve standart sapmast
4.76 olarak bulunurken, "Fy, (t)~weibull(1.055,5.661)"
parametrik dagiliminin beklenen degeri 5.54, varyansi
27.65 ve standart sapmasi 5.26 olarak hesaplanmistir.
Ayrica,  "Fy,(t)~weibull(1.055,5.661)"  parametrik
dagiliminin "F; (t)- yari-Markov" dagilimina iyi bir uyum
sagladigini goésteren yiiksek bir R2,;, degeri (0.999) ve K-
S testi sonucu (D = 0.05, p = 1) elde edilmistir.

Bu bilgilere dayanarak F,(t) parametrik dagihm
fonksiyonu Hastaliksiz (1) durumundaki ilk gecis
stiresinin dagilim fonksiyonu yerine i¢in kullanilabilecegi
soylenebilir. Bu ilk gecis siiresine ait iki dagilim
fonksiyonun grafigi Sekil 6’'te gosterilmistir.

Benzer sekilde hafif hasta (2) durumu igin F,, (t) ve orta

ve siddetli hasta (3) durumu igin F;,(t) parametrik
dagilim fonksiyonlari elde edilmistir (Kaya ve ark., 2022).

D_
a
‘—-O_
Vo w©
= °o 7
T <
= O
(IR
™~
o
o |
© I | | |
5 10 15 20
Yil

Sekil 6. CAV hastalif1 parametrik ilk gecis siiresi dagilim

fonksiyonu karsilagtirma grafigi

Tablo 6. Yari-Markov ilk gecis siiresi fonksiyonlarina en uygun parametrik dagilim fonksiyon tahmini

E(T)  Var(T) or R, K-S
F, (t)-yari-Markov 5.95 22.70 4.76 - -
Fy (t)~weibull(1.055,5.661) 5.54 27.65 5.26 0.999 D=0.05p=1
F,(t) -yari-Markov 3.40 12.85 3.58
Fyp (t)~weibull (0.906, 2.506) 2.62 8.42 290 0992 D=0.3,p=03291
F;(t) yari-Markov 4.20 13.99 3.74
F3, (t)~weibull (0.940,3.601) 3.70 15.56 3.94 0.998 D=0.3,p=0.3291

E(T): T rasgele degiskeninin beklenen degeri (ortalama sagkalim stiresi), Var(T): T rasgele degiskenine ait varyans,
or: T rasgele degiskeninin standart sapmasi, F; (t): i durumundaki ilk gegis siiresinin dagilim fonksiyonu, F(t): i

durumundaki ilk gecis stiresinin parametrik dagilim fonksiyonu,

4. Tartisma

Bu c¢alismada CDSM'nin ¢o6ziimlenmesi Kkesikli yari-
Markov stirecinde, durumlar arasindaki gecis olasiliklar
konvoliisyon yontemiyle elde edilmistir. Bu gecis
olasiliklar1 kullanilarak durumlar arasindaki gecislere
iliskin sagkalim fonksiyonu, hazard fonksiyonu ve ilk
gecis siirelerinin dagilim fonksiyonlar1 elde edilmistir.
Ayrica, durumlar arasi gegisleri etkileyebilecek faktorler
arasinda hastalarin cinsiyeti, tanisi, yasi ve donér yasinin
da bulundugu etkenlerin etkisini degerlendirmek
amaciyla Cox regresyon analizi yapilmistir.

Putter ve ark. (2006), meme Kkanserini ilerlemesini
etkileyen faktorlerin (agiklayici degiskenlerin) etkisini
¢ok durumlu bir modelde incelemisler ve bu faktérlerin
gecislere etkisini belirlemek icin benzer bir ydntem
kullanmistir.

Jackson (2021) tarafindan gelistirilen ¢ok durumlu
modelde, bu ¢alismadaki verilere ek olarak hi¢ durum
degisikligi yapilmayan gecislerin bilgileri de dikkate
alindi. Bu yaklasimla, hastaliksiz (1) durumunda
8.8 yil, hafif hasta (2)
durumunda ortalama bekleme siiresi 2.2 yil ve orta ve

ortalama bekleme siiresi

siddetli hasta (3) durumunda ortalama bekleme siiresi

1.8 yi1l olarak hesaplandi. Bu c¢alismada ise (1)
durumunda 5.95 yil, (2) durumunda 2.62 yil ve (3)
durumunda 3.70 yil olarak bulundu. Bununla birlikte,
Jackson (2021)'1n ¢alismasindaki {i¢ duruma ait sagkalim
fonksiyonlar1 bu calismadaki sagkalim fonksiyonlariyla
oldukca benzerlik gosterdigi gozlendi.

Sonug olarak, bu ¢alisma, CDSM alaninda alternatif bir
yaklasim sunmaktadir. Elde edilen sonuclar, hastalarin
sagkalim strelerinin ~ ve  gecislerin
degerlendirilmesinde klinik uygulamalarda faydal
olabilecek bilgiler saglamaktadir. Gelecekte, daha genis

beklenen

orneklem ve detayli analizlerle yapilan ¢alismalarin, bu
bilgiyi derinlestirecegi ve genel
calismalara katki saglayacag diisiiniilmektedir.

alandaki anlamda

5. Sonuglar

Bu calismada, kalp nakli yapilan bireylerin koroner
allogreft vaskiilopati (CAV) hastaligina iliskin ¢ok
durumlu sagkalim modeli (CDSM) kullanilarak, hastaligin
farkli seviyeleri iizerinde analizler gerceklestirilmistir.
CAV hastaligr dort durumdan olusmaktadir: hastaliksiz
(1) durumu, hafif hasta (2) durumu, orta ve siddetli hasta
(3) durumu ve hastalik nedeniyle 6lim (4) durumu. Bu
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durumlar arasindaki gecisler, yari-Markov zinciri
kullanilarak modellenmigtir. Modelin P(t) olasilik gecis
matrisi konvoliisyon ¢arpimi yontemi elde edilmistir.

Calismada elde edilen sonuglar, durumlar arasindaki
sagkalim fonksiyonlari, gecis olasiliklart ve ilk gecis
farkli oldugunu gdstermistir.
ilerledik¢e hastaliksiz (1) durumda olan bireylerin sag

kalma olasiliginin yiiksek oldugu ve sagkalim siiresinin

siirelerinin Zaman

daha uzun oldugy, orta ve siddetli hasta (3) durumunda
olan bireylerin ise sag kalma olasihiginin ¢ok diisiik
oldugu tespit edilmistir. Hafif hasta (2) durumunda sag
kalma olasiligi Kaplan-Meier ile elde edilen olasiliklara
benzerdir. Bu bulgular, hastanin ortalama Omriini
artirma potansiyeli acisindan klinik agidan énemlidir.

Ayrica hastalarin cinsiyeti, tanisi, yasi ve donoér yasinin
sagkalim
amaciyla cox

siirelerine etkisini

regresyon

durumlardaki
degerlendirmek analizi
yapilmistir. Ancak arastirma sonucunda, bu agiklayici
degiskenlerin (1) ve (3) durumlarindaki sagkalim
slirelerine 6nemli bir etkisinin olmadigl goérilmistiir.
Daha fazla agiklayic1 degiskenin kullanilmasi durumunda,
sagkalim siirelerine etkilerinin daha iyi anlasilabilecegi
diistinilmektedir.

Calismada ayrica CDSM'de durumlar arasindaki gecislere
iliskin parametrik fonksiyonlar da elde edilmistir.
Hastaliksiz (1) durumundaki parametrik sagkalim
fonksiyonu S, (t)~weibull(1.393,9.913) ve ilk gecis
suresinin parametrik dagilim fonksiyonu
Fyp (t)~weibull(1.055,5.661) olarak elde edilmigtir. Hafif
hasta (2) durumundaki parametrik sagkalim fonksiyonu
Sap(t)~weibull(1.205,7.496), ilk  gecis
parametrik dagilim fonksiyonu
Fyp (t)~weibull (0.906, 2.506) olarak elde edilmistir. Orta
ve siddetli hasta (3) durumundaki parametrik sagkalim
S3p(t)~weibull(1.007,5.198), ilk gecis
stresinin parametrik dagilim fonksiyonu
F5p (t)~weibull (0.940,3.601) olarak elde edilmistir.

Bu sonuglar, CAV hastaliginin farkll seviyelerindeki

suresinin

fonksiyonu

sagkalim fonksiyonlari, ilk gecis siirelerinin dagilimi ve
farkli  oldugunu
gostermektedir. Bu bulgular, hastaligin ilerleyisinin ve

ortalama  bekleme  siirelerinin
hastalarin sag kalma siirelerinin seviyelere bagh olarak
degistigini ortaya koymaktadir. Cok Durumlu Sagkalim
analizi, geleneksel sagkalim analizinden daha fazla bilgi
saglayarak Kklinik degerlendirmeye daha fazla katkida
bulunabilir. Bu c¢alisma, alanda calisan arastirmacilara
rehberlik etmek amaciyla énemli bir kaynak olabilir.

Katki Orani Beyani
Yazar(lar)in katki yiizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistir.

FK EE F.U
K 70 20 10
T 70 30
Y 75 20 5
VTI 90 10
VAY 80 15 5
KT 80 20
YZ 80 15 5
KI 50 25 25
GR 80 20
PY 70 15 15

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, KI= kritik inceleme, GR= gonderim ve
revizyon, PY= proje yonetimi.

Catisma Beyam
Yazarlar bu ¢alismada higcbir ¢ikar iliskisi olmadigim
beyan etmektedirler.

Etik Onay/Hasta Onami
Bu arastirmada hayvanlar ve insanlar iizerinde herhangi
bir c¢alisma yapilmadigr icin etik kurul onay1

alinmamistir.

Bilgilendirme ve Tesekkiir Beyani

Bu makale “Kesikli yari-Markov gecis olasiliklarinin
konvoliisyon yardimiyla hesaplanmasina dayali ¢ok
durumlu bir sagkalim modeli ve bir uygulama” adl
doktora tezinden tiretilmistir.
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YENI NESIL SUT DiSi RESTORASYON MATERYALLERININ
MINERAL TRiOKSIT AGREGATA BAGLANMA DAYANIMINA
FARKLI ADEZIV UYGULAMALARIN ETKISI
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Ozet: Bu arastirmada; siit disi restorasyonlarinda kullanilan yeni nesil restoratif materyaller ile mineral trioksit agregatin (MTA)
baglanma dayanimina farkh adeziv uygulamalarin etkisinin karsilastirmali olarak degerlendirilmesi amagclandi. Uretici firmalarin
talimatlar1 dogrultusunda hazirlanan MTA (ProRoot MTA), silindirik akrilik bloklarin st ytlizeyinde hazirlanan 4 mm ¢apinda ve 2 mm
derinliginde standart bosluklara yerlestirildi. Hazirlanan 117 adet 6rnek, tizerine nemli pamuk peletler yerlestirilerek sertlesmeleri
icin 24 saat siiresince %100 ve 37°C sicaklikta inkiibasyona birakildi. Rastgele 3 gruba ayrilan 6rneklere (n=39) farkh adeziv
materyaller (G-Premio Bond, Clearfil SE Bond, Prime Bond NT) tiretici firmanin 6nerileri dogrultusunda uygulandi. Restoratif materyal
uygulamalar1 i¢in érnekler her bir grupta 13 adet yer alacak sekilde tekrar alt gruplara ayrildi. Restoratif materyaller (Dyract XP,
Cention N, ACTIVA Kids) MTA iizerine 3,2 mm c¢apinda ve 3 mm yiiksekliginde silindirik kaliplar yardimiyla firma onerileri
dogrultusunda uygulandi. Tiim 6rnekler 24 saat %100 nem altinda 37°C'lik ettivde bekletildikten sonra makaslama baglanma dayanim
degerleri tiniversal test cihazi kullanilarak odl¢iildi. Gergeklesen kirilma tipi mikroskop altinda degerlendirildi. Elde edilen verilerin
istatistiksel degerlendirilmesinde tek yonlii ve ¢ift yonli varyans analizi (One-way/Two-wayANOVA-PostHoc Tukey) ve ki kare testleri
kullanildi. Her bir restoratif materyalin adeziv gruplarina olan makaslama baglanma dayanimi degerlendirildiginde gruplar arasinda
istatistiksel olarak anlaml farklilik g6zlenmezken, her bir adezivin restoratif materyal gruplarina olan makaslama baglanma dayanimi
degerleri ortalamalar1 degerlendirildiginde, SE Bond 6rneklerinde istatistiksel olarak anlaml farklilik tespit edildi (P=0.029). Tim
gruplar arasinda en yiiksek ortalama makaslama baglanma dayanim degeri adeziv olarak SE Bond kullanilan Cention N drneklerinde
gozlendi. Tiim gruplarda ¢ogunlukla koheziv kirilma tipi tespit edildi. Cention N ve ACTIVA Kids restoratif materyallerinin MTA’ya olan
baglanma dayanimlari adeziv tipine gére degismekle birlikte klinik kullanima uygun referans degerler géstermektedir.

Anahtar kelimeler: Activa kids, Cention N, Makaslama baglanma dayanimi, Mineral trioksit agregat

The Effect of Different Adhesive Applications on the Bond Strength of New Generation Primary Tooth
Restoration Materials to Mineral Trioxide Aggregate

Abstract: The aim of this study was to comparatively evaluate the effect of different adhesive applications on the bond strength of
mineral trioxide aggregate (MTA) with new-generation restorative materials used in primary tooth restorations. MTA (ProRoot MTA),
prepared according to the manufacturer's instructions, was placed in standard cavities of 4 mm diameter and 2 mm depth prepared on
the upper surface of cylindrical acrylic blocks. The 117 prepared samples were placed on moist cotton pellets and incubated at 100%
and 37°C for 24 hours to harden. The specimens were randomly divided into 3 groups (n=39) and different adhesive materials (G-
Premio Bond, Clearfil SE Bond, Prime Bond NT) were applied according to the manufacturer's recommendations. For restorative
material applications, the specimens were again divided into subgroups with 13 specimens in each group. Restorative materials
(Dyract XP, Cention N, ACTIVA Kids) were applied on MTA using cylindrical molds with a diameter of 3.2 mm and a height of 3 mm
according to the manufacturer's recommendations. All specimens were kept in an oven at 37°C under 100% humidity for 24 hours and
then shear bond strength values were measured using a universal testing machine. The fracture type was evaluated under a
microscope. One-way and Two-way analysis of variance (One-way/Two-way ANOVA-PostHoc Tukey) and chi-square tests were used
for statistical evaluation of the data obtained. No statistically significant difference was observed between the groups when the shear
bond strength of each restorative material to the adhesive groups was evaluated, while a statistically significant difference was found
in SE Bond specimens when the mean shear bond strength values of each adhesive to the restorative material groups were evaluated
(P=0.029). The highest mean shear bond strength value among all groups was observed in Cention N specimens with SE Bond as the
adhesive. Mostly cohesive fracture type was detected in all groups. The bond strengths of Cention N and ACTIVA Kids restorative
materials to MTA vary according to the type of adhesive, but show reference values suitable for clinical use.

Keywords: Activa kids, Cention N, Shear bond strength, Mineral trioxide aggregate
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1. Giris

Basarili bir vital pulpa (VPT), siddetli
inflamatuar reaksiyonlarin elimine edildigi pulpal stabil
bir hemodinamiyi ve hermetik koronal restorasyonu
barindirilmahidir (Zhang ve Yelick., 2010). VPT gerektiren
derin dentin ¢iiriiklerine kalsiyum hidroksit yerine
yaygin olarak tercih edilen MTA’y1 klinik, histolojik ve
sitolojik ¢alismalarda elde edilen olumlu sonuglar altin
standart haline getirmistir (Pedano ve ark., 2020). Her ne
kadar MTA'ya iliskin sonuglar klinik kullanimi desteklese
de MTA-restoratif materyal ara yiizeyinde baglanma

tedavisi

basarisizliklarina bagh hermetik tikamanin olmamasi
pulpaya
prosediiriiniin olumsuz sonuc¢lanmasina sebep olacaktir
(Ajami ve ark., 2013). Amerikan Endodonti Dernegi
onerileri dogrultusunda MTA {izerine siklikla 3-4 mm

bakterilerin nifuz etmesine ve VPT

cam iyonomer siman (CIS) uygulamasi yapilmaktadir
(AAE, 2018). MTA {izerine uygulanan restorasyonlarin
sizdirmaz olmasi ve kontraksiyon kuvvetlerine yeterince
dayanabilmesi i¢in belirli bir baglanma kuvvetinin
gerekliligi bildirilmistir (Davidson ve ark., 1984; Teixeira
ve Chain, 2010). Ancak literatiir incelendiginde siit disi
restorasyonlarinda da siklikla kullanilan cam iyonomer
icerikli restoratif materyallerin MTA’ya olan baglantisina
yonelik calismalarda elde edilen sonuglar paralellik
gostermemektedir (Tulumbaci ve ark. 2017; Biger ve
Bayrak., 2019). Bu noktada arastirmalar siit disi
restorasyonlarinda farkh  kimyasal
iceriklere sahip yeni restoratif materyallerin {iretimine
odaklanmaya devam etmektedir (Jayaraj ve ark. 2018;

kullanilabilecek

Ozmen., 2021). Bu materyallerden biri de, kompomer
veya ormocer gibi bir kompozit re¢ine malzeme alt grubu
olan alkasit restoratif materyali Cention-N (Ivoclar
Vivadent, Schaan, Liechtenstein)dir. Dual-cure dzelligine
sahip, dis renginde bir restoratif malzeme olan Cention-
N, restorasyon cevresindeki asidik iyonlar1 nétralize
eden, flor, kalsiyum ve hidroksit gibi iyonlar1 salarak
temas ettigi dis yiizeyinde demineralizasyonu énlemeye
yardimct olan gesitli
icermektedir. Asidik kosullarda Cention-N'den salinan
kalsiyum ve floriir iyon seviyelerinin, geleneksel CIS ile
karsilastirildiginda daha yiiksek diizeyde ve uzun siireli
oldugu bildirilmistir (Scientific Documentation., 2016).
Son yillarda piyasaya siiriilmiis olan bir diger materyal
biyoaktif esasl, ACTIVA Kids (Pulpdent
Corporation, Watertown, ABD), rezin malzemelerin
optimal mekanik ve estetik 6zelliklerini CiS'lerin iyon
salinim Kkapasitesi ile birlestirilerek siit dislerinde
kullanilmak tizere tretilmistir (Amaireh ve ark., 2019;
Sauro ve ark., 2019). ACTIVA Kids'’in, dentin kollajeni ile
hidroksiapatit iiretimi yoluyla gii¢li iyonik baglar
olusturarak dogal remineralizasyon siirecini gelistirdigi,
mikrosizintiy1 tekrarlayan  ¢lrik ve
restorasyonun basarisizligina karsi koruma sagladigi
bildirilmistir (Afutu ve ark., 2019).

MTA ile restoratif materyal baglantisinda kullanilan
materyalin c¢esidi disinda baglanma kuvvetinde etkili

alkalen cam doldurucular

rezin

azaltarak

olan bir baska parametre de adeziv ajan uygulamasidir
(Atabek ve ark., 2012; Kayahan ve ark., 2009). Literatiir
incelendiginde sayidaki arastirmada adeziv
uygulamasinin  biyomateryal baglanma
arttirdigina yonelik sonuglar elde edilmis olsa da farkli
ozelliklerdeki adezivlerin Cention-N ve ACTIVA-Kids'in
MTA’ya olan baglantisina olan
degerlendirildigi rastlanmamistir.  Bu
arastirmada; 3 farkh adeziv sistem (asitle ve yika adeziv,
2 asamali self-etch adeziv ve 1 asamali iiniversal adeziv
sistemler) uygulamasinin Cention-N ve ACTIVA-Kids'in
MTA’ya olan makaslama baglanma dayanimina etkisinin
degerlendirilmesi
dogrultusunda HO (yokluk) hipotezi “farkli adeziv sistem
uygulamalarinin restoratif materyallerin MTA’ya olan
makaslama baglanma dayanimi agisindan fark yoktur”
olarak kurulmustur.

sinirh
kuvvetini

etkilerinin
aragtirmaya

amaglanmistir. Calismanin  amaci

2. Materyal ve Yontem

Bu arastirma Eskisehir Osmangazi Universitesi Merkezi
Arastirma  Laboratuvari
Merkezi'nde gerceklestirildi.
2.1. Calismada Kullanilan Dental Materyaller
Arastirmada ProRoot MTA (Dentsply Sirona, OK, ABD),
¢ farkh restoratif materyal (Dyract XP; Dentsply DeTrey,
Konstanz, Almanya, Cention N ve ACTIVA Kids
BioACTIVE) ve 3 farkl adeziv sistem (iki asamali self etch
adeziv-Clearfil SE Bond; GC Corporation, Tokyo, Japonya,
iki agamali asitle ve yika adeziv-Prime Bond NT; Dentsply
DeTrey, Konstanz, Almanya, iiniversal adeziv-G-Premio
Bond; GC Corporation, Tokyo, Japonya) kullanildi.
Calismada kullanilan materyaller ve 6zellikleri Tablo 1'de
6zetlenmistir.

2.2. Orneklerin Hazirlanmasi

Uygulama ve Arastirma

Baglanma dayanimu testi i¢cin 4 milimetre (mm) ¢apinda
ve 2 mm derinlikte silindirik bosluklari bulunan 117 adet
akrilik blok (0,25 etki biiytikliigli, %5 yanilma diizeyi ve
%95 giic ile) hazirland1 (Duman ve ark., 2021).

Uretici firmalarin talimatlar1 dogrultusunda ProRoot
MTA ambalaji igerisinde yer alan toz ve mikro doz
ampuldeki likit 1 dk karistirma stiresi sonrasinda akrilik
bloklardaki bosluklara yerlestirildi. Akrilik blok seviyesi
ile ayni seviyede olacak sekilde MTA fazlasi yiizeyden
uzaklastirildiktan sonra iizerine nemli pamuk pelet
konuldu ve gecici dolgu maddesi (Cavit, 3M ESPE,
America Inc, Norristown, PA, ABD) ile kapatild.
Ardindan  ProRoot = MTA  sertlesme
tamamlanmas! i¢in 24 saat %100 nem iceren 37°C'lik
etiivde (Niive ES 252, Niive Sanayi Malzemeleri imalat ve
Ticaret A.., Ankara, Tiirkiye) bekletildi.
¢ikarilan 6rneklerin lizerindeki gecici dolgu maddesi ve
pamuk peletler kaldirildi. Ardindan aliminyum oksit
diskler (Soflex; 3M/ESPE, St. Paul, MN, ABD) ile standart
bir MTA yiizeyi elde etmek i¢in yiizey polisajlar1 yapildi.

stiresinin

Etiivden
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Tablo 1. Arastirmada kullanilan materyaller

; Lot ..
Mat 1 Tipi Icerigi Uretici Fi
aterya ipi cerigi Numarasi retici Firma
Kalsiyum silikat ~ Trikalsiyum silikat, Dikalsiyum silikat, .
S . . . . . Dentsply Sirona, Tulsa
ProRoot MTA icerikli Trikalsiyum aluminat, Kalsiyum siilfat 0000304442
. . . . Dental, OK, ABD
biyomateryal dihidrat, Bizmut oksit
) 4MET, MDP, MDTP, BHT, dimetakrilat, .
G-Premio L . ) . GC Corporation,
Universal adeziv ~ fosforik asit, ester monomer, aseton, 2011111
Bond . Tokyo, Japonya
fotobaslaticy, silika, su
PENTA (dipentaeritiritol pentaakrilat
Prime Bond iki asamali monofosfat), UDMA, Rezin R5-62-1, T- Dentsply DeTrey,
NT asitle ve yika resin, D-resin, aseton, bisfenol A, 2209000670 Konstanz, Almanya
adeziv nanodoldurucular, setilamin
hidroflorit, stabilizator, inisiyator
Primer: 10-MDP, HEMA, Hidrofilik
dimetakrilat, Foto-baslatici, Su
Clearfil SE iki asamali self Adeziv: 10-MDP, HEMA, Bis-GMA, 000359 GC Corporation,
Bond etch adeziv Hidrofilik dimetakrilat, DI- Tokyo, Japonya
kamforokinon, Silanated kolloidal
silika, Baslatic.
UDMA, TCB, TEGDMA, stronsiyum- Dentsolyv DeTre
Kompomer aliimino-sodyum-floro-fosfor-silikat 1502000426 Py v
Dyract XP Konstanz, Almanya
cam
Toz: Kalsiyum florosilikat cam, Ivoclar Vivadent
Cention N Alkasit Baryum-aliiminyum silikat cam 34816 . "
. Schaan, Liechtenstein
Likit: UDMA, DCP, PEG-400 DMA
Biyoaktif Modifi liakrilik asit, diiiretan,
ACTIVA Kids 1yoa 1 odt lyé botlakrii -a-51 furetan Pulpdent Corporation,
restoratif metakrilat, amorf silika, sodyum 210618
. Watertown, ABD
materyal florid, su

4-MET= 4-metakriloiloksietil trimellitat, MDP= 10-metakriloiloksidesil dihidrojen fosfat, MDTP= metakriloiloksidesil dihidrojen
tiyofosfat, BHT= biitillenmis hidroksitoliilen, UDMA= iiretan dimetakrilat, 10- MDP= 10-metakriloiloksidesil dihidrojen fosfat, HEMA=
2-hidroksietil metakrilat, Bis-GMA= 2,2-bis[4-(2-hidroksi-3-metakriloiloksipropoksi), TCB= biitan tetrakarboksilik asit, TEGDMA=
trietilenglikol dimetakrilat, DCP= trisiklodekan-dimetanol dimetakrilat PEG-400 DMA= polyethylene glycol-400 dimethacrylate

MTA lzerine wuygulanacak restoratif materyalleri
yerlestirmek icin polietilenden hazirlanmis 3,2 mm

capinda ve 3 mm ytiksekliginde seffaf silindirik bir kalip

kullanildi. Her adeziv materyal grubunda 39 adet 6rnek

olacak sekilde rastgele 3 gruba ayrilan drnekler, daha
sonra 3 farkl restoratif materyal icin de rastgele 3 alt
gruba (n=13) ayrildi ve uygulama basamaklarina gegcildi.
Sekil 1’de deney gruplari sematik olarak gosterilmistir.

77N
117 akrilik blok

Prime Bond NT Clearfil SE Bond G-Premio Bond
(n=39) (n=39) (n=39)
S S S
VN - VN
Dyract XP (13) Dyract XP (13) Dyract XP (13)
~— ~— ~—
I N I N I N
Cention N (13) Cention N (13) Cention N (13)
N N— N
ACTIVA Kids ACTIVA Kids ACTIVA Kids
(13) (13) (13)
~— ~— ~—

Sekil 1. Calismada yer alan deney gruplarina ait sema

Kullanilan adeziv sistemler ve sonrasinda kullanilan
restoratif materyallerin firma Onerileri dogrultusunda
yapilan uygulama prosediirleri asagida anlatildig
sekildedir:

MTA uygulamasinin ardindan adeziv sistemler i¢in;

e Prime Bond NT grubunda, adeziv uygulamasi yapilip
20 sn boyunca yiizeye uygulandi. Hafif hava basinci ile
5 sn kurutmanin ardindan 10 saniye boyunca LED 151k
(Woodpecker LED-F, Guilin Woodpecker Medical
Instrument Co., Guangxi, Cin) uygulanarak polimerize
edildi.

e Clearfil SE Bond adeziv sisteminde, 20 sn primer
uygulamasinin ardindan 20 saniye beklendi. Hafif
hava basinci ile tiniform bir tabaka olusturuldu ve tiim
ylizeye bond uygulandi. 10 sn LED 151k uygulandi.

e G Premio Bond grubunda, 10 saniye adeziv uygulandi.
Maksimum hava basinc ile 5 saniye kurutuldu ve
ardindan 20 sn LED 1sik uygulanarak polimerize
edildi.

Her adeziv sistem icin restoratif materyal uygulamalari

tekrarlanacak sekilde asagida belirtildigi gibi uygulandi;

e Uretici firmanin talimatlarina uygun sekilde uygulama
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tabancasi ile Dyract XP kompomer, materyal lizerine
uygulanarak 20 sn boyunca LED 1sik ile polimerize
edildi.

Uretici firmanin talimatlarina gére, 1 élcii toz ve 1
damla likit plastik spatiil ile karistirma pedi iizerinde
karistirilarak  (45-60 sn) hazirlanan Cention N
materyali ylizeye uygulandiktan sonra 20 sn LED 151k
ile polimerize edildi.

Uretici firmanin talimatlarina uygun sekilde tabakalar
halinde yiizeye uygulanan ACTIVA Kids, 20 sn LED
151k uygulanarak polimerize edildi.
2.3. Makaslama Baglanma
Degerlendirilmesi

Hazirlanan tiim ornekler %100 nem altinda 24 saat
37°C'lik etiiv icerisinde bekletildikten sonra, makaslama

Dayaniminin

baglanma dayanim degerlerini 6l¢mek icin liniversal test
(MOD Dental MIC-101,
Robotechnologies, Ankara, Tiirkiye) sabitlendi. Ardindan
1 mm/dakika hiz olacak sekilde kopma meydana gelene
kadar baglanma alaninin uzun eksenine paralel olacak
sekilde kuvvet uygulanarak her bir 6rnegin kopma degeri
Newton cinsinden él¢iildii. Orneklere uygulanan kuvvet,
deney diizenegi lizerinde Sekil 2’de gosterilmistir. Daha
sonra her bir érnek i¢cin kopma degeri, kuvvetin ylizey
alanina boélimii sonucu hesaplanarak MPa cinsinden
kaydedildi.

2.4. Istatistik Analiz
Arastirmamizda elde
analizleri “Statistical Package for the Social Sciences”
yazilimi (SPSS 21 for Windows, SPSS Inc., Chicago,
Illinois, ABD) kullanilarak gergeklestirildi. Elde edilen
verilerin istatistiksel olarak degerlendirilmesinde tek

cihazina Esetron Smart

edilen verilerin istatistiksel

yonli varyans analizi One-way-ANOVA (Post-Hoc Tukey)
ve ki kare testleri kullanildi. Analizlerde istatistiksel
anlamlilik diizeyi P<0.05 olarak kabul edildi.

Restoratif Materyal
Silikon Kalip

Biyomateryal

Sekil 2. Restoratif materyalin baglanma yiizeyine
uygulanan kuvvet.

3. Bulgular

Tim gruplar arasinda en yiiksek ortalama makaslama
baglanma dayanim degeri (MBDD) adeziv olarak SE Bond
kullanilan Cention N grubunda, en diisiik ortalama MBDD
ise adeziv olarak Prime Bond NT kullanilan Dyract XP
grubunda gozlendi. Arasgtirmada kullanilan restoratif
materyallerin t¢ farkh ile MTA’ya
makaslama

adeziv sistem

baglanmasinda elde edilen ortalama

baglanma dayanimi degerleri Tablo 2’de gosterilmistir.

Tablo 2. Restoratif materyallerin farkli adeziv sistemlerle MTA’ya ortalama baglanma dayanimi degerleri

Prime Bond NT SE Bond G-Premio Bond P degeri

Dyract XP 20,184£10,024 26,946+10,332b 22,735%9,215 P=0,225

Cention N 27,16919,543 36,184+6,892 30,830£12,779 P=0,084

ACTIVA Kids 27,746%8,843 35,684+10,729ab 27,458£10, 009 P=0,068
p degeri P=0,091 P=0,029* P=0,172

*Farkl1 harfler SE Bond adeziv grubunun restoratif materyallere baglanma dayanimi arasindaki istatistiksel farkliliklar1 géstermektedir
(P<0.05).

Tablo 3. Restoratif materyallerin ve adeziv sistemlerin MTA’ya ortalama baglanma dayanimu iki y6nlii analiz sonuglari

Kareler toplami (KT) Karaler ortalamasi (KO) Kismi Eta Kare

Restoratif Materyal 1507,674 753,837 ,947
Adeziv Sistem 1320,321 660,161 ,940
Restoratif Materyal* Adeziv Sistem 84,299 21,075 ,008

Her bir restoratif materyalin adeziv gruplarina olan
MBDD degerlendirildiginde gruplar arasinda istatistiksel
olarak anlamh farkhilik goézlenmedi (P<0,05). Biitiin
restoratif materyal gruplarinda adeziv olarak SE Bond
kullanilan o6rneklerde en yiiksek MBDD tespit edildi.
Dyract XP ve Cention N gruplarindaki en diisiik MBDD

ortalamalar1 adeziv olarak Prime Bond NT kullanilan
orneklerde, ACTIVA Kids grubunda ise adeziv olarak G-
Premio Bond kullanilan érneklerde gozlendi.

Her bir adezivin restoratif materyal gruplarina olan
MBDD degerlendirildiginde, SE Bond
orneklerinde istatiksel olarak anlamh farklilik tespit

ortalamalari
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edildi. SE Bond 6rneklerinde en yiiksek MBDD ortalamasi
goriilen Cention N ve en diisiik MBDD ortalamasi tespit
edilen Dyract XP gruplar1 arasinda istatistiksel olarak
anlamli farkhlik tespit edildi. SE Bond o6rneklerinde
ACTIVA Kids grubunda gozlenen MBDD ortalamasi ise
Dyract XP ve Cention N gruplari ile benzerdi. Prime Bond
NT orneklerinde en yiiksek MBDD degeri ortalamasi
ACTIVA Kids grubunda, G-Premio Bond 6rneklerinde ise
Cention N grubunda tespit edildi. Tiim adeziv tiplerinde
Dyract XP grubunda diger restoratif materyallere gore en
disik MBDD tespit edildi.
materyallerin ve adeziv sistemlerin MTA’ya ortalama
baglanma dayaniminin iki yonlii analiz sonuglar1 Tablo
3’de gosterilmistir.

Her bir restoratif materyalin adeziv gruplarina gore
kirilma tipleri incelendiginde, tiim restoratif materyal
gruplarinda en fazla koheziv basarisizlik gézlenirken fark
istatistiksel olarak anlamli farklihk olusturmaktaydi
(P<0.05). Her bir adezivin restoratif materyallere gore
kirilma tipleri incelendiginde koheziv basarisizlik tiim

ortalamasi Restoratif

gruplarda en fazla Prime Bond NT 6rneklerinde gozlendi.

4. Tartisma

VPT basarisi i¢in kalan pulpa dokusunu indiikleyerek
dentin olusumunu tesvik eden ideal biyomateryalin
kullanilmasi kadar restoratif materyal arayiiziinde gii¢li
baglanma saglanan
restorasyonun yapilmasi da anahtar rol oynamaktadir
(Ajami ve ark.,, 2013; Khan ve ark. 2014; Witherspoon,
2008). MTA, mineralize doku olusumunu uyarmasi ve

kuvvetleri ile hermetik

istiin  biyouyumlulugu sebebiyle tercih edilen bir
malzemedir. MTA'nin sert doku olusumunu tetikleyen
biyolojik 6zellikleri ve nemli ortama uygulanabilirligi,
pulpa gibi hassas hayati dokularla temas halinde MTA'nin
tercih edilmesinin en ©&nemli nedenleridir. Ancak
MTA'min klinik 6neme sahip baslica dezavantajlari;
manipiilasyon zorlugu ve sertlesme siiresinin uzun
olmasi, her seyden once MTA'nin yiiksek okliizal
kuvvetlere dayanacak yeterli biikilme ve basing
dayanimini saglayamamasi olarak belirtilmektedir (Yanik
ve ark, 2023). Literatiirdeki kisith sayidaki arastirmada
bahsedildigi gibi sizdirmaz bir restorasyonun saglanmasi
icin  biyomateryal-restoratif arasindaki
baglanma katkisi
onemlidir. Bu kapsamda kullanilan materyallerin ve

materyal

kuvvetinde adeziv sistemlerin

adeziv sistemlerin fiziksel ve kimyasal ozellikleri
disiiniildiigiinde  baglanma  dayanimlarnt  farklilik
gosterebileceginden ayri ayri ele alinarak
degerlendirilmesi  gerekliligi ~ bir¢ok  arastirmada

vurgulanmistir (Odabas ve ark, 2013; Tyagi ve ark,
2016).

Siit dislerinde kullanilmak {izere son yillarda piyasaya
stirtilmis olan Cention-N ve ACTIVA-Kids materyallerinin
MTA’ya olan baglanma dayanimina farklh
sistemlerin degerlendiren
rastlanmamustir. Bu bilgilerden yola ¢ikarak planlanan
arastirmamizin bulgulari 1s181inda, HO hipotezi SE Bond
grubu icin reddedilerek, kullanilan adeziv sistemlere

adeziv

etkisini arastirmaya

gore restoratif materyal gruplarinin MBDD ortalamalar1
arasinda istatistiksel olarak anlaml fark tespit edildi.
Restoratif materyallerin  biyomateryallere yiiksek
baglanma gostermesi mikrosizintinin azalmasi ile
sonuglanacak ve prognozu olumlu yonde etkileyecektir.
Sizdirmaz restorasyonlarin olusmasi ve kontraksiyon
kuvvetlerine yeterince dayanabilmesi i¢in 17-20 MPa
arasinda degisen bir baglanma kuvvetine ihtiyag
duyulabilecegi belirtilmistir (Davidson ve ark., 1984;
Teixeira ve Chain, 2010). Bu arastirmanin sonuglarina
gore tlim gruplarda tespit edilen MBDD ortalamalar1 17-
20 MPa tlizerindeydi.

Baglanmada etkisi kagimlmaz olan asitle ve yika, self etch
ve Universal adeziv sistemlerin birbirine goére farkh
avantaj ve dezavantajlar1 bulunmaktadir (Alzraikat ve
ark., 2016; Berkmen ve ark., 2019). Self etch adezivlerde
farkl fonksiyonel monomerler kullanilabilmektedir. 10-
Metakrilooksidodesil Dihidrojen Fosfat (MDP)
monomeri, kalsiyum ile kimyasal olarak baglanmakta ve
boylece mikromekanik baglanmay1 ve kimyasal adezyonu
arttirmaktadir (Yoshida ve ark. 2004). MTA igerigindeki
kalsiyum ile iyonik bag yapabilen 10-MDP fonksiyonel
monomerini iceren self-etch adeziv SE Bond uygulamasi
yapilan orneklerde her bir restoratif materyal icin elde
edilen yiiksek makaslama baglanma dayanimi deger
ortalamalar1 bu bilgiler ile uyumlu bulunmustur. Ayrica
tek sise adeziv sistemler, her ne kadar uygulama
basamaklar1 agisindan kolaylik sagladiysa da uygulama
basamaklarinin azalmasi ile birlikte materyallerin adeziv
performanslarinda da bir diisiis oldugu bildirilmistir.
Nitekim bu ¢alismada da iki basamakli bir sistem olan SE
Bond, adezivler arasinda en iyi performansi gostermistir
(Van Meerbeek ve ark., 2003; De Munck ve ark., 2005).
Calismamizda kullanilan diger bir self etch adeziv olan G-
Premio 10-MDP  bulundurmasina
ragmen; yliksek asidite 6zelliginden dolay1 (pH 1,5) bazi
monomerlerin etkisini silirdiirerek asitlemeyi devam
ettirdigi bilinmektedir. Bundan dolayi, polimerizasyonun
tam olarak tamamlanamadig ve baglanma dayanimini SE

Bond yapisinda

Bond kadar arttirmadigim diisiinmekteyiz (Wagner ve
ark., 2014; Elif ve ark., 2017).

Prime Bond NT’nin yapisinda bulunan, UDMA ve PENTA
gibi yiliksek molekiiler agirlikli monomerlerin adezivin
diftizyon kabiliyetini azaltabilecegi, bu nedenle de
baglanma dayanim degerini diisiirebilecegi bildirilmistir
(Duarte ve Silva, 2007). Bu bilgi ile uyumlu olarak
calismamizda genel olarak en diisiik makaslama
baglanma dayanimi degerleri istatistiksel olarak anlaml
olmasa da Prime Bond NT grubundaki 6rneklerde elde
edilmistir. Tulumbaci ve ark. (2017)'min MTA {izerine
Prime Bond NT adezivi ile Dyract XP uygulamasi
yaptiklar1 arastirmalarinda elde edilen MBDD sonuglari
(21+6.75), bu arastirmada elde edilen benzer MBDD
ortalamas1 (20,184 +10,024) bulgulan ile paralellik
gostermektedir (Tulumbaci ve ark,, 2017). Tung ve ark,
(2008) 48 saatlik sertlesme siiresi sonrast MTA’ya Dyract
XP baglantisimi farkli asitle-yika ve tek asamali self etch
adeziv degerlendirmislerdir.

ticari  Urlnler ile
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Arastirmanin asitle-yika sistemlerin baglantisini daha
basarili olarak tespit ettigi sonucu ile ¢elisen Dyract XP
grubu bulgularimizin farkh ticari formlarin kullanilmasi
ile iligkili olabilecegi diisiiniilmektedir (Tung¢ ve ark,
2008).

Aderent yiizeyine olan adezyonda kullanilan adeziv
cesidine gore MBDD farkhiik gosterdigi gibi kullanilan
restoratif materyalin kimyasal 6zellikleri de molekiiler
cekime olumlu ya da olumsuz etki gosterebilmektedir.
Arastirmamizin restoratif materyal grubunda yer alan
Cention N’in kullanildig1 Navarro ve ark. (2019) ve Seker
ve ark. (2019) c¢alismalar1 incelendiginde, materyal
iceriginde bulunan hidrofilik 6zellikteki polyethylene
glycol-400 dimethacrylate (PEG-400 DMA)'1n baglanma
dayaniminin yiikselmesinde bir
belirtmislerdir (Navarro ve ark., 2019; Seker ve ark.,
2019). Bu arastirmada her bir adeziv grubunda restoratif
materyal olarak Cention N kullanilan érneklerde elde
edilen yiiksek MBDD ortalamalarinin igerigindeki PEG-
400 DMA’'nin 0Ozelliklerine iligkin literatiir bilgisi ile

roliiniin  oldugunu

uyumlu oldugu distintilmektedir.

Kullanilan bir diger restoratif materyal olan ACTIVA Kids
grubunda da Cention N grubuna benzer sekilde yiiksek
MBDD elde edilmistir. Bu durumun da ACTIVA Kids
icerigindeki fosfat ve metakrilat monomerleri igeren
iyonik rezin bileseni ile kompozite benzer mikromekanik
baglanma o6zelligi gosterebilmesi ve suya bagiml
iyonizasyon 0zelligi sayesinde hidrojen iyonlarinin fosfat
gruplarindan ayrilarak MTA'min hidratasyonu sonrasi
olusan kalsiyum ile yer degistirmesine bagl olarak
baglanmanin dayanimina katki saglamasi ile iliskili
oldugu diisiintilmektedir.

MTA ile restoratif materyal arasindaki kirilma tipleri
incelendiginde, yapilan diger c¢alismalar ile uyumlu
olarak tiim gruplarda daha ¢ok koheziv basarisizlik
gozlendi. Bu sonuglar MTA ile arastirmada kullanilan
restoratif materyaller arasinda yeterince gii¢lii bir
baglanma oldugunu destekler niteligindedir (Aksoy ve
Unal, 2017; Palma ve ark., 2021; Yavuz., 2022).

In -vitro arastirmalar, klinik davranisi tahmin etmek icin
tlim yonleri simiile edemez. Klinik sartlarda baglanma
dayanimi, farkli cigneme yiikleri ve kontaminasyon
varligr gibi farkh faktoérlerden etkilenecektir. Bu nedenle
daha fazla arastirmaya ihtiyag vardir. Ek olarak, MTA'nin
sertlesme reaksiyonu farkl
zamanlarinin ~ baglanma  dayanimina
degerlendirildigi ileri calismalar gereklidir.

sonrasl inkiibasyon

etkilerinin

5. Sonuglar

Arastirmanin limitasyonlar1 dahilinde elde
sonuglar; siit diglerinde kullanilmak tizere yeni piyasaya
ACTIVA Kids
materyallerinin MTA’ya olan baglanma dayanimlarinin
adeziv tipine gore degiskenlik gosterdigi ancak klinik

edilen

siiriilen Cention N ve restoratif

kullanima uygun oldugunu ve SE Bond uygulamasini
destekler niteliktedir.

Katki Oran1 Beyani
Yazar(lar)in katki yilizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistur.

I.B. AC. B.L S.C. I.B.
K 30 10 10 20 30
T 50 25 25
Y 40 30 30
VTI 50 50
VAY 20 20 20 20 20
KT 20 30 30 10 10
YZ 20 20 20 20 20
KI 20 20 20 20 20
GR 20 20 20 20 20

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, KI= kritik inceleme, GR= gonderim ve
revizyon.

Catisma Beyam
Yazarlar bu ¢alismada hig¢bir ¢ikar iliskisi olmadigini
beyan etmektedirler.

Etik Onay/Hasta Onami

Hayvanlar ve insanlar iizerinde herhangi bir c¢alisma
yapilmadigindan dolay1 bu arastirma i¢in etik kurul onay1
alinmamustir.
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Abstract: We aimed to determine the effects of ethanol extract of Hippophae rhamnoides L. leaves on indomethacin-induced gastric
ulcer in rats. 35 male Sprague Dawley rats were divided into 7 groups (n=5) at random: healthy; Hippophae rhamnoides L. leaves
ethanol extract (HR) III; indomethacin; indomethacin+famotidine; indomethacin+HRI (100 mg/kg); indomethacin +HRII (250 mg/kg)
and indomethacin +HRIII (500 mg/kg). All rats except the healthy group fasted for 24 hours. At the end of this period, HR and
famotidine (20 mg/kg) were administered by oral gavage to the corresponding rat groups. Five minutes after the HR treatments, 25
mg/kg of indomethacin was applied by oral gavage to all groups except the Healthy and HR III groups. Six hours after indomethacin
administration, stomach tissues were removed for investigation macroscopic and biochemically (Superoxide dismutase activity,
Glutathione, and Malondialdehyde levels). HR administration improved ulcerative injury in stomach tissues caused by the
indomethacin-induced gastric ulcer. HR administration reduced indomethacin-induced ulcer areas. Moreover, HR treatment
significantly decreased malondialdehyde levels, increased glutathione levels, and elevated superoxide dismutase activity. HR
significantly improved gastric ulcer by alleviating oxidative stress that could be important in ulcer. HR may be a new potential
treatment option for ulcer treatment with an antioxidant effect. These findings may provide a mechanistic basis for using HR leaves to
treat gastric ulcer.
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1. Introduction mechanisms underlying IND-induced gastric ulcer

Gastric ulcer has been defined as one of the common
diseases that occur in the stomach and duodenum,
affecting millions of people worldwide (Wang et al,
2021). The main causes of gastric ulcers include
increased stomach acid, pepsin, Helicobacter pylori
infection, alcohol and tobacco consumption, and overuse
of nonsteroidal anti-inflammatory drugs (Antonisamy et
al, 2016). Compared with other nonsteroidal anti-
inflammatory drugs, indomethacin (IND) causes more
severe injury to the gastric mucosa in rats (Isnain et al,,
2022). Intake of IND results in vascular damage,
ulceration, and gastric cell necrosis (Halici et al,, 2016).
Therefore, the IND-induced model is a frequently used
experimental model to study the pathophysiological
mechanisms

and pharmacological interventions of

gastric ulcer (Pineda-Pena et al, 2020). Pathogenic

involve elevated generation of reactive oxygen species
(ROS) (Eraslan et al, 2020), thereby causing oxidative
stress in the gastric tissue (Bhattacharyya et al,, 2014).
Excessive ROS will deplete the activities and contents of
antioxidant  enzymes
substances, such as superoxide dismutase (SOD) and

some and non-enzymatic
glutathione (GSH), in the initial antioxidant system of
gastric tissue, thereby leading to the production of some
lipid and protein oxidation products, such as
malondialdehyde (MDA) (Barboza et al, 2018; Yoldas et
al, 2022), which can severely damage the mucosal
surface of gastric tissue, eventually leading to tissue and
organ injuries and diseases (Pizzino et al, 2017).
Consequently, pharmacological agents with anti-
oxidative properties may be a promising strategy for
avoiding gastric ulcer.

Sea buckthorn, commonly referred to as Hippophae
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rhamnoides L. (HR) from the Elaeagnaceae family
members, is a spiny deciduous shrub or small tree. It is a
flowering shrub native to cold temperate regions. The
fruits, seeds and leaves of the plant are widely used as
folk medicine in the treatment of edema, hypertension,
inflammation, tissue regeneration, burns/injuries,
wounds and ulcers (Pundir et al, 2021; Sharma et al,,
2020). The Qinghai-Tibet Plateau and nearby areas are
where this species was first discovered and moved to (Jia
et al, 2012). Extreme environments with high salinity,
cold, heat, and drought are some of their natural habitats
(Bonciu et al.,, 2020). When consumed as a food or as a
dietary supplement, HR and its processed products are
potentially nontoxic. (Wang et al, 2022). As a result,
researchers have been interested in HR's nutritional,
therapeutic, and ecological benefits for centuries (Gatlan
and Gutt, 2021). In experimental studies, the defensive
impacts of HR on various tissue injuries have been
individually proven in diverse tissues, including cerebral
vascular (Purushothaman et al,, 2008) and liver (Ran et
al, 2021) injuries. HR’s protective effects in various
situations such as burn (Upadhyay et al, 2011),
pulmonary vascular leakage (Purushothaman et al,
2011), and obesity (Lee et al, 2011) have also been
studied. Also, HR fruit has been shown to have an
antiulcerogenic effect against IND-induced gastric ulcer
(Suleyman et al., 2001). HR seed and pulp oils have also
been shown to have preventive and curative effects
against experimental gastric ulcers in rats (Xing et al,
2002). There is also evidence that sea buckthorn seed oil
has a therapeutic effect against dexamethasone-induced
gastric ulceration and erosions in dogs (Dogra et al,
2013). Sea buckthorn procyanidins play an important
role in the healing of acetic acid-induced gastric lesions
possibly by the acceleration of mucosal repair (Xu et al.,
2007). A hexane extract obtained from the fresh fruit of
Hippophae rhamnoides L. produces beneficial effects on
gastric tissue glutathione levels and on the prevention of
ethanol-induced ulcer formation in rats (Halis Suleyman
et al, 2001). Moreover, Li et al. (2005) showed that
ethanol extract of Hippophae rhamnoides leaf exhibited
potent anti-Helicobacter pylori action (Li et al, 2005).
However, the effects of HR leaves on IND-induced gastric
ulcer is unknown.

Based on all this information, in this study, we aim to
investigate the protective effects of HR on IND-induced
gastric ulcer in rats with macroscopic and biochemical
(SOD activity, GSH and MDA levels) analyses.

2. Materials and Methods

2.1. Animals

In this study, 35 Sprague Dawley (weight: 180-220 gr)
were purchased from Atatiirk University Medical
Experimental Application and Research Center. Before
the experiment, the
adaptation period. All the animals were kept in standard
plastic cages under standard conditions (temperature:
22+1°C, relative humidity: 40-80%, 12h light-dark

rats underwent a one-week

cycle). Throughout the experiment, the animals had
unlimited access to the usual rat water and food (ad
libitum). All experimental procedures were carried out
by national guidelines for the use and care of laboratory
animals.

2.2. Chemical Substances

IND (25 mg Endol, 25 capsule) and FAM (Neotab tablet,
40 mg) were purchased from Deva, Tiirkiye. Abbott
(Istanbul, Tirkiye) supplied the thiopental sodium
(Pentothal sodium, 1 g). Analytical-grade chemicals were
used for all other standard substances in biochemical
reactions.

2.3. Analysis and Preparation of the Hippophae
rhamnoides L. Leaves Ethanol Extract

HR was obtained from Erzurum province in Tiirkiye. HR
was defined by Prof. Dr. Ali Aslan from Yiziincii Yil
University, Faculty of Pharmacy, Department of Botany,
using international diagnostic methods. HR leaves were
cleaned and dried at 25 °C. The plant leaves were ground
into a powder with liquid nitrogen in a mortar. It was
extracted in 70% ethyl alcohol by filtration in a water
bath at 50 °C every 12 hours for a total of 72 hours and
the filtrates were collected in glass bottles. It was then
evaporated in the evaporator under reduced pressure at
50 °C. The extract, which was completely removed from
its dissolvent, was placed in a storage box and stored in a
refrigerator (2-8 °C).

2.4. Experimental Design

The 35 rats were divided into 7 groups at random (n = 5
per group) as showed Table 1. Drug doses were selected
according to previous studies following the literature.
The doses of 25 mg/kg IND (Calik et al., 2020), 20 mg/kg
FAM (Toktay et al,, 2022), and 100, 250, and 500 mg/kg
HR (Saggu and Kumar, 2008; Halis Suleyman et al., 2001)
were chosen according to previous studies in accordance
with the literature and they were administered orally by
gavage to rats.

2.5. Indomethacin-Induced Gastric Ulcer Model

All rats except the healthy group fasted for 24 hours
before the experiment in a special ulcer cage with tor
empty the
coprophagia without limiting water access. At the
conclusion of this time, the corresponding rat groups
received the HR and FAM treatments in the
aforementioned dosages. Five minutes after the HR
treatments, all groups, except the healthy and HR III
groups, received an oral gavage dose of IND at a dosage
of 25 mg/kg. All of the rats were put to death using the
high-dose anesthetic thiopental 50 mg/kg six hours after
receiving IND. Following the midline cut rat stomachs
were removed. They were washed with
physiological solution (0.9% NaCl) and a macroscopical
examination revealed the presence of an ulcer emphasis

underneath to stomach and prevent

serum

on the gastric surface. Following this assessment, the
stomachs were kept at 80 °C for biochemical evaluations.
2.6. Macroscopic Examination of Stomach Tissue

To evaluate gastric lesions macroscopically, rat stomach
tissues were opened along the greater quartile. After
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washing with physiological saline, the number and areas
of ulcers were determined. Ulcer area widths were
measured with a magnifying glass using millimetric
paper. The antiulcer effects of HR and FAM were
calculated according to the formula (equation 1) below.

IND group ulcer area—experimental group ulcer area
IND group ulcer area

X100

Antiulcer effect =

(1)

2.7. Biochemical Investigations
100 mg of all specimens reserved for biochemical
investigations were treated with 1 ml of PBS, ground in
liquid nitrogen with a Tissue Lyser II (Qiagen), and
centrifuged. Supernatants obtained by centrifugation
samples. SOD (Cayman Chemical
Superoxide Dismutase Assay Kit Item Number 706002),
GSH (Cayman Chemical Glutathione Assay Kit Item
Number 703002), and MDA (Cayman Chemical TBARS
Assay Kit Item Number 10009055) levels

were used as

were

determined with an enzyme-linked immunosorbent
assay (ELISA) reader. SOD activity, GSH, and MDA levels
of the stomach tissues expressed respectively as U/mg,
uM/mg, and pM/mg tissue. The mean and standard
deviation for each set of data was displayed per mg of
tissue.

2.8. Statistical Analysis

For the statistical analysis of biochemical results (SOD
activity, GSH and MDA levels), we used SPSS 20.0
software program and the results are presented as the
means * standard deviation (SD). Comparisons between
the groups were performed using the One-Way ANOVA
and Duncan multiple comparison tests. P value less than
0.05 was considered statistically significant. Means with
the same letter in the same column do not differ
significantly from each other, whereas means with
different letters in the same column show significant
differences between the groups.

Table 1. Experimental groups and design to investigate the effects of HR in the stomach tissue on indomethacin-

induced gastric ulcer in rats

Groups 24 h pefore ulcer- 5 min. before Oth.hour 6 h.after
induced ulcer-induced ulcer-induced ulcer-induced
Healthy - - - Sacrification
HRIII Fasted (SOO?nl;/kg) - Sacrification
IND Fasted - Irzggr?negt;ll?g)in Sacrification
IND+FAM Fasted E‘; (I)n ;Z?Eg Ilzggn;egjl;gc;n Sacrification
IND+HR 1 Fasted [100112/@) lrzggrrr;leg;ll?g;n Sacrification
IND+HR I Fasted (25 Ol;InRg ) I‘Egg“;f;ﬁ‘g“ Sacrification
IND+HR 1l Fasted (50 Oil; ) l?gg“&gjﬁi‘;“ Sacrification

FAM= famotidine, HR= hippophae rhamnoides L. leaves ethanol extract, IND= indomethasine

3. Results

3.1. Macroscopic Findings of Impacts of HR on
Stomach Tissue

To investigate the effects of HR on IND-induced gastric
ulcer, stomach tissue was examined macroscopically and
ulcer areas were shown in Table 2. There were no gastric
damage areas noted in the Healthy and HRIII groups.
Also, ulcer focus was not seen in the IND+FAM group. The

macroscopic findings of this group were similar to those
of the Healthy group. In the stomach tissues of the IND
group, serious ulcer areas were observed. The ulcer areas
decreased in the treatment groups (IND+HRI, IND+HRI],
and IND+HRIII), compared with the ulcer group (P<0.05).
When the treatment groups were compared among
themselves, the closest result to the healthy group was
obtained with the IND+HRII(250mg/kg) administration.

Table 2. Macroscopic findings of the effects of HR in the stomach tissue on indomethacin-induced gastric ulcer in rats

Groups Dose Rat Ulcer area Antiulcer effect
(mg/kg) (mm?) (%)

Healthy 5 0.0+£0.02 0

HR III 500 5 0.0+£0.02 0

IND 25 5 40.0+1.581f -

IND+FAM 20 5 7.6 £1.1400b 81

IND+HR 1 100 5 25.2+1.483¢ 37

IND+HR I 250 5 12.0+0.707 ¢ 70

IND+HR 111 500 5 15.2+0.8374 62

FAM= famotidine, HR= hippophae rhamnoides L. leaves ethanol extract, IND= indomethasine
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3.2. Impacts of HR on Oxidant and Antioxidant
Parameters in Stomach Tissue

To investigate the effect on oxidative stress parameters
of HR, SOD activity (Figure 1), GSH (Figure 2), and MDA
(Figure 3) levels were analyzed and quantitative findings
were showed Table 3. The administration of alone 500
mg/kg HR did not affect SOD activity, GSH, and MDA
levels in comparison to the healthy group (P>0.05) (Fig
1-3). SOD activity, which indicates an .antioxidant
system, was dramatically lower in the IND group in
comparison to the healthy group (P<0.05). The HR
therapy (IND+HR [, IND+HR II, and IND+HR III)
remarkably healed the decreased SOD activity induced by
gastric ulcer (P<0.05) in comparison to the IND group
(Figure 1). When the treatment groups were compared
among themselves, the closest result to the healthy group
was obtained with the 250mg/kg HR administration.

0,450
0,400
0350
0300
0.250

0.200

SOD U/mg tissue

0,150
0,100

0,050

GSH level, a sign of the antioxidant situation, significantly
reduced due to oxidative stress damage in the stomach
tissues of the IND group (P<0.05). HR administration
(IND+HR [, IND+HR II, and IND+HR III) significantly fixed
the drop in GSH levels engendered by gastric ulcer
(P<0.05), as compared to the IND group. MDA levels,
indicators of the oxidant status, increased in the IND
group as compared to the healthy group (p <0.05). HR
administration improved the increase in MDA levels
induced by a gastric ulcer, crosschecked to the IND
group. When the HR treatment groups were compared
among themselves, the closest result to the healthy group
was obtained with the IND+HRIl (250 mg/kg)
administration. Furthermore, the 250mg/kg HR
application generated the closest results to the healthy

group.
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Figure 1. The effects of HR on SOD activity (U/mg tissue) on indomethacin-induced gastric ulcer in rats. FAM=
famotidine, HR= hippophae rhamnoides L. leaves ethanol extract, IND= indomethasine.
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Figure 2. The effects of HR on GSH levels (uM/mg tissue) on indomethacin-induced gastric ulcer in rats. FAM=

famotidine, HR= hippophae rhamnoides L. leaves ethanol extract, IND= indomethasine.
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Figure 3. The effects of HR on MDA levels (uM/mg tissue) on indomethacin-induced gastric ulcer in rats FAM=
famotidine, HR= hippophae rhamnoides L. leaves ethanol extract, IND= indomethasine.

Table 3. Quantitative findings of the effects of HR on oxidative stress in indomethacin-induced gastric ulcer in rats

Groups Dose SOD GSH MDA
(mg/kg) (U/mg tissue) (UM /mg tissue) (M /mg tissue)
Healthy 5 0.305 +0.0874 2.168+0.245¢ 0.136 +0.087 a
HR 111 500 5 0.303£0.0114d 2.042 £0.252¢ 0.174+0.067 ab
IND 25 5 0.131+0.049a 0.557 £0.3102 0.309 £0.021¢
IND+FAM 20 5 0.286 + 0.010 cd 1.935+0.326¢ 0.164+0.022 ab
IND+HR1 100 5 0.212 £0.010°P 0.707 £ 0.208 2 0.228 £ 0.019°b
IND+HRII 250 5 0.286 £ 0.005 cd 1.365+0.375P 0.152 £ 0.0502
IND+HR III 500 5 0.268 £ 0.021 ¢ 1.340 + 0.440 0.164+0.003 ab

FAM= famotidine, HR= hippophae rhamnoides L. leaves ethanol extract, IND= indomethasine

4. Discussion
Gastric ulcer severity varies according to age, gender, and
geographic it
complications hemorrhages,

location, and is linked to serious

such as perforations,
gastrointestinal blockage, and cancer. As a result of its
high morbidity, mortality, and financial damage, this
clinical manifestation represents a global health problem
(Adinortey et al., 2013). A gastric ulcer evolves when the
physiological balance between harmful and protective
factors in the gastrointestinal tract is disrupted
(Mahmoud et al,, 2021).

The pharmacological functions of HR are traditionally
well-known (Pundir et al., 2021; Shivapriya et al.,, 2015).
It includes vitamins A and C, alpha-tocopherol, large
of carotenoids, E, minerals,

monosaccharides, amino acids, flavonoids, fatty acids,

quantities vitamin
phytosterols, glycerol phospholipids, zeaxanthin esters,
and polyphenolic compounds (Zakynthinos and
Varzakas, 2015). With this information in mind, the
protective effects of ethanol extract of Hippophae
rhamnoides L. Leaves on IND-induced gastric ulcer in rats
were evaluated macroscopically and biochemically.

Primarily, we evaluated ulcer areas macroscopically to
investigate the effects of HR in stomach tissues on IND-

induced gastric ulcer. Regarding the macroscopic scores
in the current investigation, the total damage score of
ulcer areas was quite high in the IND group, while the
score was reduced in the groups treated with HR. In the
ulcer group, severe macroscopic alterations showed
gastric mucosa. In contrast, the macroscopic aspect of the
gastric mucosa in the groups treated with HR was nearly
too healthy group.

Oxidative stress indicates a severe imbalance between
antioxidant defense
mechanisms (Bostanci et al., 2016). One of the key factors

free radical formation and
involved in the disease complication and development
causing IND-induced gastric ulcer is oxidative stress.
Oxidative stress results from either ROS overproduction
or decreased antioxidant activity (Balmus et al.,, 2016).
Either an increase in ROS production or a decrease in
antioxidant activity causes oxidative stress. Under typical
physiological conditions, the body has an integrated
oxidation-antioxidation balance system (Ding and Hong,
2013). The constant production and elimination of ROS
maintain the dynamic equilibrium of the oxidation-
antioxidation system, and an imbalance in this system is
one of the main factors contributing to the development
of stomach ulcers (Suo et al,, 2016). One common sign of

this imbalance is the loss of antioxidant enzymes (like
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SOD and GSH-Px) and the rise in oxidative stress
products (like MDA) (Li et al, 2017). These antioxidant
parameters, along with oxidation products, somewhat
reflect the degree of gastric tissue injury and levels of
oxidative stress.

We investigated the biochemical-oxidative stress
parameters related to gastric ulcer, SOD activity, GSH and
MDA levels. Previous studies have shown that the MDA
level increased and SOD activity and GSH levels
decreased, after gastric ulcer injury (Harakeh et al., 2022;
Jafari et al.,, 2022). Ermis et al. demonstrated that MDA
levels significantly raised, while GSH and SOD levels were
significantly decreased in the rats with gastric ulcer
(Ermis et al,, 2023). Guzman-Gémez et al. reported that
MDA levels increased, while GSH and SOD levels were
significantly decreased in IND-induced gastric ulcer in
rats (Guzman-Gomez et al,, 2023). Our research detected
SOD activity and the levels of GSH and MDA in stomach
tissue and we found that compared with the healthy
group, the MDA level in the stomach tissue of the IND
group was significantly increased, while GSH level and
SOD activity were significantly decreased, suggesting that
after gastric ulcer,
aggravated in the stomach tissues. Consistent with other
findings reported in the literature, our result suggests

oxidative stress reaction was

that oxidant parameter generation increases, while anti-
oxidant parameter generation decreases in the gastric
ulcer situation.

HR treatment importantly reduced MDA levels and
significantly raised GSH level and SOD activity. Especially
IND plus HR II (250 mg/kg) administration generated the
closest results to the healthy group by regulating
oxidative stress. These HR-induced impacts appeared to
be correlated with the suppression of oxidative stress
and, to a lower extent, inflammatory reactions. These
findings demonstrated that HR reduced oxidative stress
and alleviated gastric ulcer. Geetha et al. reported that
leaf extract of HR modulated GSH and MDA levels and
protected the animals from chromium-induced oxidative
injury (Geetha et al, 2003). Maheshwari et al. reported
that the phenolic-rich fraction of HR provided significant
protection against oxidative damage modulated GSH
level and SOD activity (Maheshwari et al.,, 2011). Kubczak
et al. In a human cell toxicity study, it was discovered that
Hippophae rhamnoides L. leaf extracts are rich in
bioactive compounds with potent antioxidant activity
(Kubczak et al., 2022). Moreover, previous studies have
shown HR restored oxidative stress parameters in
various studies (Cho et al, 2017; Dubey et al, 2016).
Consistent with other findings reported in the literature,
our result suggests that HR treatment reduces oxidant
parameter generation while increasing anti-oxidant
parameter generation, protecting stomach tissue from
gastric ulcer by controlling oxidative stress, similar but
not superior to famotidine. Also, our biochemical findings
were corroborated by our macroscopic findings. With its
natural content, HR can play an important role in the
production of new preventive drugs against ulcers.

Perhaps in future studies, the superiority to famotidine
can be evaluated with molecular analysis and by studying
different doses of HR as a natural nutrient.

The study's limitations involve the inability to investigate
the anti-inflammatory effects of HR on IND-induced
gastric ulcers. We believe that more in-depth studies,
including molecular analyses, are now required to gain a
better understanding of the
demonstrated in this research. The primary goal of the
study was to determine whether HR has a positive
impact on IND-induced gastric ulcer in rats by
biochemical analyses.

In reality, macroscopic imaging of the effects of HR on
IND-induced gastric ulcers may be preferable. We
anticipate that this study will inspire additional research.
Future research might also look into the molecular basis
of HR. However, as the first to demonstrate HR's impact
on IND-induced gastric ulcer, this study is particularly
significant.

Based on the macroscopic and biochemical findings, we

influence mechanism

have shown that HR significantly improved IND-induced
gastric ulcer. HR may intervene with antioxidant
processes that may be essential in gastric ulcer damage.
HR may be a promising agent in the development of
novel preventative therapies for gastric ulcers with its
natural ingredient.
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Abstract: The aim of this study was to use polymerase chain reaction (PCR) to detect and differentiate Equine Herpesvirus Type-1
(EHV-1) and Type-4 (EHV-4) viruses within the racehorse population in Tirkiye. The diagnostic sensitivity of PCR was also assessed.
For this purpose, 98 nasal swab specimens from naturally infected racehorses aged 2 and above, displaying respiratory symptoms
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Notably, antibodies targeting EHV-1 and EHV-4

predominantly recognize envelope glycoproteins (Crabb

1. Introduction
Herpesviruses belong to the Herpesviridae family and

are classified into three subfamilies: Alphaherpesvirinae,
Gammaherpesvirinae, and Betaherpesvirinae (Murphy et
al, 1999; Newton et al, 2000; van Regenmortel et al,
2000). Extensive studies have identified herpesviruses
across diverse animal species, including humans. EHV-1
primarily affects domestic horses, although there is
serological evidence of sporadic and experimental
infections in donkeys, domestic cattle and captive
camelids and cervids. Conversely, EHV-4 exclusively
infects domestic horses (Gupta et al, 2000; van
Regenmortel et al., 2000).

Herpesviruses possess double-stranded, linear DNA with
a G + C content of 32-75 mol% and molecular weight
ranging from 80 to 150 x 10”6 (MW). The capsid exhibits
an icosahedral structure, containing 150 hexameric and
12 pentameric capsomers (van Regenmortel et al.,, 2000).
Envelope prominent in
alphaherpesviruses, play vital roles in infectivity and

glycoproteins,

pathogenicity. Moreover, serve as primary antigenic
structures for eliciting immune responses in the host
animal (Packiarajah et al, 1998; Csellner et al,, 2000).

et al.,, 1993; Telford et al, 1992; Tsujimura et al,, 2001).
For these reasons, envelope proteins are preferred in the
development of recombinant subunit vaccines produced
using DNA technology. (Packiarajah et al., 1998). Various
viral proteins have specific functions. For instance,
glycoprotein (gD), encoded by gene 72, is a membrane
protein crucial for cell-to-cell fusion and virus entry in
EHV-1 Glycoprotein (gE), arising from gene 74, is another
membrane protein with a significant role in enhancing
viral virulence and facilitating spread.
Notably, gE 1is dispensable for viral replication,
attachment, and penetration in vitro environments
(Damianiab et al,, 2000; Matsumura et al., 1998). These
studies highlight the multifaceted nature of herpesvirus
proteins and their effects on virulence and infection

cell-to-cell

progression.

The primary mode of transmission for EHV-1 and EHV-4
is through the aerosol route, and foals typically become
infected within their first year of life (Carvalho et al,
2000). Both viruses are also capable of establishing latent
infections, with infected horses becoming carriers. These
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carriers can readily transmit the viruses to susceptible
individuals during subsequent infections (Carvalho et al.,
2000). EHV-1 and EHV-4 infections in horses present
with similar clinical signs. These include fever, coughing,
rhinotracheitis, and tracheobronchitis (Murphy et al.,
1999). Additionally, symptoms such as runny nose,
excessive tearing, and swollen mandibular lymph nodes
are common (Walker et al,, 2000). In cases where EHV-1
targets the central nervous system, clinical signs like
unsteady gait and impaired coordination can arise. EHV-
1 and EHV-4 infections are often associated with
abortion in mares (Baskaya et al., 1968; Donaldson et al.,
1998; Gilkerson et al, 1998; van Maanen et al, 2000).
Clinical signs include sudden abortion, with or without
preceding symptoms, occurring most frequently in the
last 4 months of pregnancy (Baskaya et al, 1968;
Gilkerson et al, 1998). Notably, EHV-1 causes a
significant percentage of herpesviral abortions, with
around 98% attributed to this virus (Allen and Bryans,
1986). Abortion cases may sporadically occur or escalate
into an outbreak, affecting several mares within a short
time span. For example, an outbreak caused by EHV-1
resulted in 52 mare abortions at TJK Izmit pension stud
(Yilmaz et al, 1995). There are different studies that
report that EHV-1 and EHV-4 infections are observed in
Tiirkiye (Baskaya et al., 1968; Mengi et al., 1996; Giir and
Yapici, 2008; Ataseven et al, 2010, Turan et al.,, 2012;
Yildirim et al,, 2015).

Symptoms like upper respiratory tract disorders,
coughing, discharges, weakening,
neuropathogenic symptoms, imbalance, incoordination,
and nodding have been observed in animals affected by
herpesviruses (Newton et al.,, 2000; Yilmaz et al, 2018).

sneezing, nasal

Histopathological examinations of fetuses following EHV-
1-related abortion cases have revealed necrotic lesions in
the liver and lung, intranuclear inclusion bodies in cells,
germinal center necrosis, eosinophilic inclusion bodies,
petechial hemorrhage in the brain, bronchiolitis, and
pneumonia, clear yellow fluid accumulation in the brain,
and pulmonary congestion and edema (Murphy et al,
1999). Effective drug treatments for EHV-1 and EHV-4
infections in horses are lacking. Administering antibiotics
to horses with Rhinopneumonitis can help prevent
secondary infections and their spread, usually spanning a
4-6 day period. Furthermore, isolating infected horses in
warm and quiet environments while providing laxative
foods is recommended (Murphy et al, 1999). Hygiene
practices are crucial for infection control. Isolating
aborted mares in entirely separate locations and
discontinuing their contact with other horses is of utmost
importance. Pregnant mares should receive vaccination,
proper care, and nutrition at different intervals during
pregnancy, and they should be quarantined. In cases
where this approach is not feasible, vaccinating all horses
within the herd becomes crucial (Robinson et al., 1997).
Adequate stable hygiene and well-ventilated shelters are
also essential to prevent the rapid spread of infection

within populations. The diagnosis of infection involves
both direct and indirect methods to identify antibodies
formed at the later stages of the disease. In recent years,
the Polymerase Chain Reaction (PCR) technique, noted
for its sensitivity and practicality by various researchers,
has gained prominence in disease detection (Drummer et
al,, 1995; Ishiyama et al.,, 1996; Yasunaga et al., 2000).

The primary objective of this study was to use
polymerase reaction (PCR) to detect and
differentiate Equine Herpesvirus Type-1 (EHV-1) and
Type-4 (EHV-4) viruses within the racehorse population
in Tirkiye. For this purpose, a total of 98 nasal swab
specimens were collected from naturally infected
racehorses aged 2 and above, originating from various
breeding farms and hospitals. These
specimens were obtained specifically from horses
displaying respiratory symptoms suggestive of EHV
infections, subjected to DNA extraction, and examined
using PCR. In addition to nasal samples, a total of 26
aborted fetuses were examined, with multiple organ and

chain

racehorse

tissue samples subjected to DNA extraction and PCR
analysis.

2. Materials and Methods

2.1. Samples and Sample Preparations

Within the scope of this study, a total of 96 nasal swab
samples and 26 aborted fetus samples were collected
from horses exhibiting natural equine herpesvirus
infection symptoms from various racehorse farms and
hospitals between 1997-2002. Liver, lung, and spleen
tissues were used to prepare homogenized tissue
emulsions for the aborted fetus samples. Additional
tissues such as kidney, heart, fetal membranes, and
umbilical cords were included in the emulsion whenever
available. Additionally, 98 nasal swab samples were
obtained from different breeding farms and racehorse
hospitals, specifically from horses aged 2 and older,
exhibiting natural infection
symptoms. These horses displayed clinical symptoms
such as nasal discharge, coughing, mild fever, and
epistaxis (nosebleeds), with variations in symptom
presentation observed among different animals. Nasal
discharge from suspected animals was collected using
sterile swabs and diluted in 2 ml of PBS, followed by
vortexing for 30 seconds at high speed. The tissues
adhered to the cotton swabs were released into the liquid
by crushing them with sterile injector tips. The liquid in
the tube was drawn using a syringe and transferred to
sterile sample collection containers, then stored at -20°C

equine herpesvirus

until further examination.

2.2. Positive Controls

Positive controls and optimization of PCR stages were
conducted using vacuum-dried DNA from the EHV-1
89c¢25p strain (52) and EHV-4 TH20p strain (Matsumura
et al, 1991), with approximately 50 ug each DNA. The
DNA was provided by Dr. Tomio Matsumura from the
Epizootic Research Center, Equine Research Institute,
The Japanese Racing Association.
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2.3. PCR Core Kit

DNA amplification was carried out using a PCR Core Kit
(MB-345) from Sigma company. This kit, along with the
standard strain DNAs used in the study, was employed
for optimization and PCR amplification of the extracted
viral DNA from the study samples.

2.4. Mineral Oil

Mineral oil was used to the PCR master mix to prevent
evaporation during the PCR process (Fluka BioChemika-
69794).

2.5. Ethidium Bromide

Ethidium bromide (Fluka BioChemika-46065) was
employed to visualize the PCR products generated during
electrophoresis under UV light. An Ethidium bromide
(EtBr) solution was prepared by placing 1g of EtBr into a
100 ml glass cylinder, adding 1ml of 95% ethanol, and
gently stirring for 5 minutes on a magnetic stirrer. The
solution was allowed to dissolve, followed by adjusting
the final volume to 100 ml with distilled water.

2.6. Agarose Gel Preparation

1% agarose gel required for electrophoresis was
prepared using agarose (A-9539) supplied by Sigma.
2.7.DNA Ladder (Marker)

A DNA ladder (50-2000 bp) from Bio-Rad (170-8200)
was used to determine the molecular weights of PCR
products (DNA bands)
electrophoresis.

2.8. DNA Extraction Kit
For DNA extraction from aborted fetus organs, the
GenElute Mammalian Genomic DNA kit (Sigma MB-
660/G1N70) was employed. Meanwhile, the InstaGene-
Matrix DNA isolation kit (Bio-Rad 732-6030) was used
for DNA extraction from nasal swab samples.

2.9. Loading Buffer

10X loading buffer, obtained from Takara (A152), was
used to load PCR products into the gel pits and was
formulated as follows: Tris Base: 48.4 g, EDTA: 7.4 g,
Sodium acetate: 16.4 g, Glyceal acetic acid: 17 ml. The
mixture was made up to 1000 ml with distilled water.
2.10. Taq Polymerase Enzyme

The Taq DNA polymerase enzyme was obtained from
Sigma company (MB-300 / D1806) at a concentration of
S5u/pl and used in the study. This enzyme was added to
the PCR reaction as a component of the master mix to

generated during gel

amplify specific DNA sequences during the PCR reaction,
2.11. Primers

Synthetic oligonucleotide primer pairs were designed to
exhibit complete homology for both EHV-1 and EHV-4
viruses. These primer pairs were selected from the gB
gene and had the following sequences:

- Forward Primer: 5'-GGA TGC CAT GGA GGC ACT ACA-3'
- Reverse Primer: 5'-GTT TGG CGG TGA CGT TGG AAG-3'
These primers were utilized in the polymerase chain
reaction to determine the genomic DNA of EHV-1 and
EHV-4 viruses. The anticipated product sizes were 840
bp for EHV-1, 649 bp for EHV-1 using the gC primer
sequences, and 507 bp for EHV-4 using the gC gene
primers.

2.12. Polymerase Chain Reaction (PCR)

The reconstitution of reference EHV-1 and EHV-4 DNA
followed the protocol established by Matsumura. The
vacuum-dried DNA extracts of EHV-1 and EHV-4 strains
from Japan were reconstituted by adding 100 pl of
autoclaved double-distilled sterile water to each tube,
resulting in a concentration of 0.5 pg/ul in each tube. The
initial solutions were further diluted with distilled water
to create DNA dilutions. The diluted DNAs were divided
into 10 aliquots of 100 pl each to minimize the risk of
contamination and were subsequently stored at -20 °C
alongside the original solutions.

2.12.1. PCR standardization

For PCR optimization, the protocol described by O’Keefe
et al. (1991) was adapted and modified. A primer pair
from the gB gene region, exhibiting homology for both
EHV-1 and EHV-4 viruses, was utilized at a concentration
of 50 pmol. The amounts of reference DNA template were
systematically varied (1pl, 2ul, 3pl, 4pl, and 5pl) to
ascertain the optimal quantity of DNA required for the
PCR reactions (Table 1).

Table 1. 100 pl PCR reaction, the following components
were mixed together

10 pl 10X PCR buffer
2 ul ANTP mix
2 pl Primer gB/F
2 pyl Primer gB/R
0.5 ul Tag DNA polymerase enzyme
2 pl template DNA (average 10 ng)
81.5 pl distilled water
50 pl mineral oil

2.12.2. PCR amplification and gel electrophoresis
Following the outlined procedures, the mixtures were
subjected to the following PCR conditions: 94°C for 5
minutes, 94°C for 75 seconds (30 cycles), 60°C for 90
seconds (30 cycles), and 72°C for 90 seconds (30 cycles)
using a PCR thermocycler (Biometra) device. After
amplification, the mixture was stored at 4°C until
electrophoresis. The resulting PCR products were then
subjected to gel electrophoresis at 100 Volts for 25
minutes. The final products containing ethidium bromide
were visualized under UV light using a trans illuminator
(Biometra) device and photographed. During this
amplification process, the methods outlined by Lawrence
et al. (1993) and Matsumuraab et al. (1994) were
followed.

2.12.3. PCR from type-specific oligonucleotide primer
pairs

Type-specific oligonucleotide primer pairs, designed
from the gC gene region of EHV-1 and EHV-4, were also
employed to analyze the same samples. The contents of
the mixture loaded into the thermocycler device are
provided in Table 2. The amplification process was
conducted with the following conditions in the PCR
thermocycler (Biometra) device. Amplification was
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performed with the following cycle conditions: 1 cycle at
94 © C for 5 min, 30 cycles of 94 ° C for 75 secs, 60 ° C for
90 secs, and 72 ° C for 90 sec. The PCR products were

then subjected to  25-minute  horizontal gel

electrophoresis at 100 Volt electric current. The final
products containing ethidium bromide were examined
using a trans illuminator (Biometra) device under UV
light and photographed.

Table 2. The amplification mixture of using type-specific oligonucleotide primer pairs from the gC gene region of EHV-1

and EHV-4

For 50 pl PCR reaction for EHV-1
5 ul 10X PCR buffer
1 pl ANTP mix
1 pl PrimergC1F
1 ul Primer gC %4 R
0.25 pl Taq DNA polymerase enzyme
1 ul template DNA
40.75 pl dH20
50 pl mineral oil

For 1 pl PCR reaction for EHV-1

5 ul 10X PCR buffer
1 pl ANTP mix

1 pl Primer gC4 F

1 pl Primer gC %4 R

0.25 pl Taq DNA polymerase enzyme

1 ul template DNA

40.75 pl dH20
50 pl mineral oil

2.13. DNA Extraction from Aborted Fetal Tissues

DNA extraction from aborted fetal tissues was conducted
following the protocol recommended by the kit
manufacturer. Various organs from each of the 26
aborted fetuses were sampled and documented. The
collected tissues were stored in containers kept on ice.
The tissues were subsequently diced using sterile
scalpels and homogenized. A mixture of 25 mg of the
organ was placed into sterile micro centrifuge tubes, and
tissue homogenization was achieved using sterile single
used toothpicks. Then, 180 pl of lysis buffer and 20 pl of
proteinase-K were added to the tubes, followed by
vortexing, and incubation at 55°C for complete digestion
(3 hours). After adding 200 pl of melting solution and
incubating at 70°C for 10 minutes, 200 pl of ethanol was
introduced, vortexed, and the mixture was transferred to
a holding column. Post centrifugation at 6500 rpm for 1
minute, the column was washed with 500 pl of wash
solution. Subsequently, the column was dried by
centrifuging at 12000 rpm for 3 minutes, and elution
solution (200 pl) was applied to elute the purified DNA.
2.13.1. PCR from extracted fetal organs DNA

In order to identify the presence of EHV-1 and EHV-4
DNA in potentially affected organs, the primer pairs
targeting the gB gene region were employed. The
approach, adapted from O’Keefe et al. (1991), was
employed. The ensuing protocol was implemented for a
100 pl PCR reaction as prescribed in Table 1.
Subsequently, the mixtures underwent the following
temperature, time, and cycle amplification in a PCR
thermocycler (Biometra) device: 32 cycles of 94 °C for 5
minutes, 94 °C for 1 minute, 55 °C for 2 minutes, and 72
°C for 3 minutes. The amplified products were then
stored at 4°C until the electrophoresis step. Gel
electrophoresis was performed on the PCR products for 1
hour at 90 Volts electric current. The resulting products
containing ethidium bromide were visualized under UV
light using a trans illuminator (Biometra) device and
subsequently photographed.

2.14. DNA Extraction from Nasal Swab Samples

For the purpose of DNA extraction from nasal swab

samples, the extraction method recommended by the
manufacturer Bio-Rad was followed. During testing, 200
ul of the samples were taken into sterile tubes and
centrifuged at 12000 rpm for 1 minute. The upper liquid
was discarded, and the sediment was suspended in 1 ml
of PBS, with subsequent removal of the upper liquid. The
sediment was then suspended in 20 pl of distilled water.
To this mixture, 200 pl of InstaGene matrix was added
and incubated at 56°C for 30 minutes. The mixture was
vortexed for 10 seconds at high speed, followed by an 8-
minute incubation in a water bath at 100°C. After re-
vortexing for 10 seconds and centrifuging at 12000 rpm
for 3 minutes, 20 pl of the supernatant was used in PCR
experiments. This final step was repeated with each new
PCR trial.

2.14.1. PCR from nasal swab samples

The nasal swab samples were subjected to examination
using the gC oligonucleotide primer pairs specific to EHV-
1 and EHV-4. The amplification process adhered to the
methods established by Lawrence et al. (1993) and
Matsumura2b et al. (1994). The contents of the mixture
loaded into the thermocycler device are provided in
Table 2. The amplification of these samples was carried
out in PCR thermocycler device (Biometra), following the
temperature, time, and cycle conditions were 1 cycle at
94°C for 5 minutes, 94°C for 75 seconds, 60°C for 90
seconds, and 72°C for 90 seconds at 30 cycles. Stored at
4°C until electrophoresis was performed. The PCR
products obtained were then subjected to 25-minute
horizontal gel electrophoresis treatment at 100 Volt
electric current. The final product containing ethidium
bromide was examined using a trans illuminator
(Biometra) device under UV light and photographed.

3. Results

3.1. PCR Results of Aborted Fetuses

Based on the PCR test results, genomic DNAs of EHV-1
were identified in 7 out of 26 samples derived from
tissue and organ homogenates of aborted fetuses,
yielding a product size of 649 bp. This identification was
achieved using the gC1 F and gC% R primers (Fetus
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samples No: 1, 2, 5, 6, 15, 16) (Table 3). However, the
genomic DNA of EHV-4 could not be detected among the
26 samples examined (Figure 1).

Table 3. List of samples with detected EHV-1 and EHV-4
genomic DNA

Samples Results
EHV-1: 7 viral DNA
26 aborted fetal organs vira were
detected

and tissues EHV-4: No viral DNA detected

EHV-1: 1 viral DNA were
detected

EHV-4: 2 viral DNA were
detected

98 nasal swab samples

Figure 1. PCR Results: EHV-1 genomic DNA, detected in
aborted fetus samples, yielded a 649 bp product using
gC1 F and gC% R primers, as verified through horizontal
gel electrophoresis. The lanes on the gel are as follows:
Lane 1 - DNA ladder, Lane 2 - EHV-1 Positive control
(89c25p/TH20p reference DNA at 10 ng), Lanes 3, 6, and
10 - EHV-1 positive fetal DNA samples, Lanes 4, 5, 7, 8, 9,
11, 12, and 13 - EHV-1 negative samples, and Lane 14 -
Negative control.

3.2. PCR Results from Nasal Swab Samples

The results indicated that two samples (Sample No: 51
and 57) tested positive for EHV-4, while the remaining 96
samples tested negative. Similarly, one out of the 98
samples (Sample No: 55) tested positive for EHV-1, with
the other 97 samples being negative. The PCR products
from EHV-4 positive samples presented a genomic DNA
size of 507 bp, whereas those from EHV-1 positive
samples displayed a size of 649 bp (Table 3 and Figure
2).

Figure 2. PCR Results: Genomic DNA of both EHV-1 and
EHV-4 was detected in nasal swab samples at 649 bp and
507 bp, respectively, using gC1 F and gC% R primers.
This detection was verified through horizontal gel
electrophoresis. The lanes on the gel are as follows: Lane
1 - EHV-1 positive DNA, Lane 2 - EHV-1 Positive control
gC1f/r89c25p reference DNA, Lanes 3 and 6 - DNA
ladder, Lanes 4 and 7 - EHV-4 positive DNA, Lane 5 -
Positive control TH20p reference DNA gC 4 f/r, and Lane
8 - Negative control.

4. Discussion

Herpesviruses play a significant role in causing abortions
in horses (Baskaya et al, 1968; Gilkerson et al, 1998;
O’Callaghan et al, 1999). Studies conducted worldwide
(Matsumura et al,, 1991; Murphy et al., 1999; van Maanen
et al, 2000) have demonstrated that most abortion cases
are linked to EHV-1 infections, while EHV-4 is rarely
implicated. Past research in our country has also
highlighted the occurrence of EHV infections (Baskaya et
al,, 1968; Yilmaz et al, 1995; Mengi et al., 1996). The
EHV-1 and EHV4 infections were presented in the
indigenous horse population in the Eastern, North
Eastern, Central and Western Anatolia of Tiirkiye (Gir
and Yapici, 2008; Ataseven et al., 2010, Turan et al.,, 2012;
Yildirim et al, 2015). In diagnosing EHV-1 and EHV-4
infections in horses, samples are typically taken from
fetal organs when nasal discharge, buffy coat, or abortion
is observed. However, serological tests may not always
reliable results. In such cases, alternative diagnostic
methods are essential. PCR has gained prominence as a
rapid and dependable diagnostic approach, as confirmed
by various researchers (Carvalho et al, 2000; Kennedy et
al., 1996).

This study involved analyzing extracts obtained from
homogenized tissues of various organs (lung, liver,
spleen, fetal membranes, and kidneys) from 26 aborted
fetuses originating from different studs. Polymerase
chain reaction (PCR) was employed, and the genomic
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DNA of EHV-1 was detected in seven samples, confirming
EHV-1 infection. However, the focus of this study was
solely on determining the genomic DNA of EHV-1 and
EHV-4 viruses.

When considering the findings of this study alongside
compatible fetal pathologies and the positive serological
test results reported by Yilmaz (1971), where the
isolated substance was neutralized by positive control
serum and positive titers were detected through
complement fixation, it indicates the presence of EHV-1
in Turkey. This presence has been established through
both direct and indirect methods. In this study, genomic
DNAs of EHV-4 and EHV-1 were detected in two and one
of the nasal swab samples, respectively. The primary
focus of the study was not to determine the infection's
severity, thus there's no comparison made in this regard.
However, considering that the DNAs of EHV-1 and EHV-4
positive detectable with
appropriate results, it can be concluded that the PCR
detection of EHV-1 and EHV-4 is a suitable method,
corroborated by findings from Sharma et al. (1992).
Throughout the study, it was observed that a 649 bp
band was consistently formed in the PCR examination of
homogenate prepared from organs like lung, liver,
kidney, and spleen of the 26 fetuses. When these results

used as controls were

were compared to reports from other researchers
regarding PCR's efficacy, it became evident that the test
exhibited high sensitivity. It was noted that variations in
bp results could arise due to differences in primers and
reaction conditions employed. Notably, the test was swift
and dependable, yielding results within a short span of
24 hours. Ballagi (1990) highlighted the
concurrence between PCR and virus isolation results,
stressing the economical, timesaving, and reliable nature
of the test.

Carvalho et al. (2000) reported the detection of EHV-1
genomic DNA in various equine populations, including
healthy-looking mares, fetuses, foals, stallions, and
aborted fetuses. Consequently, a highly sensitive
technique such as PCR is imperative for unveiling latent
infections. Edington et al. (1994) reported identifying
87.5% of genomic viral DNA in bronchial and trigeminal
ganglia of slaughtered horses through polymerase chain
reaction. Their findings suggested that EHV-1 and EHV-4
latent infections were prevalent in the equine population,
predominantly in respiratory lymph nodules.

Various studies have demonstrated that polymerase
chain reaction can detect the genomic DNA of numerous
disease-causing agents or microorganisms. In the context
of this study, different primers specific to EHV-1 and
EHV-4 were employed to differentiate between aborted
fetuses and nasal swab samples. This polymerase chain
reaction technique successfully revealed the genomic
DNAs of EHV-1 and EHV-4 viruses within these samples.
This study marks the pioneering attempt in Tiirkiye to
detect EHV-1 and EHV-4 using PCR. The findings affirm
the presence of both viruses within Tirkiye’s equine
population. Significantly, this study holds significant

et al

results as one of the pioneering works confirming the
presence of the EHV-4 virus in Tiirkiye. Moreover, the
research demonstrates the feasibility of using PCR as an
effective means to differentiate between these two
infectious agents, EHV-1 and EHV-4. Furthermore, the
study concludes that the PCR technique not only provides
economic benefits but also offers reliability and efficiency
in diagnosing EHV-1 and EHV-4 infections. This research
contributes to enhancing our understanding of the
prevalence of these viruses in Tiirkiyes’ horses and
establishes PCR as a valuable tool for accurate diagnosis.
Other studies conducted in our country confirm the
existence of both viruses, in consistence with our
findings, and indicated that they are still circulating
among Tiirkiyes’ horse population (Baskaya et al., 1968;
Yilmaz et al,, 1995; Giir and Yapici, 2008; Ataseven et al,,
2010; Turan et al., 2012, Yildirim et al,, 2015). Further
studies are needed to investigate the prevalence and
distribution of EHV-4 in the examined population.
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BIFENOTIPIK AKUT LOSEMILI HASTALARDA UYGULANAN
iNDUKSiYON TEDAVILERININ ETKINLIGI

ibrahim Halil ACAR*, Birol GUVEN(!
ICukurova University, Faculty of Medicine, Department of Hematology, 01380, Adana, Tiirkiye

Ozet: Losemi tami ve tedavisindeki ilerlemelere ragmen BAL yonetimi zorlu kalmaya devam etmektedir. Bu ¢alismanin amaci BAL
tanist alan 13 hastanin klinokopatolojik dzelliklerini ve tedavi sonuglarini analiz edip literatiire katkida bulunmaktir. Merkezimizde
2017-2022 yillar1 arasinda EGIL veya WHO 2016 kriterlerine gére BAL tanisi alan 13 hastanin tibbi kayitlari geriye doniik olarak
incelendi. Ortalama yaslar1 36 olan 13 BAL hastasinin 6’s1 (%46) kadin 7’si (%54) erkekti. Olgularin 11’i (%84,6) myeloid/B, 2’si
(%15,6) myeloid/T hiicre ekspresyon paterni sergiliyordu. Sitogenetik incelemede olgularin 3’tiinde (%23,1) t(v;11q23) MLL, 1’inde
(%7,7) t(9;22) BCR-ABL1 ve 1’inde (%7,7) FLT-ITD anomalisi mevcuttu. Olgularin 7’si (%53) ALL ve 6’s1 (%47) AML indiiksiyon
tedavisi ald1 ve 8’inde (%61,5) tedaviye yanit vardi. Tedaviye yanit oraninin en fazla oldugu protokoller sirasiyla ALLOLD07 (%100),
S-HAM (%75) ve HYPER-CVAD (%66) idi. Tan1 anindan itibaren medyan takip siiresi 32 ay (aralik: 2-71), medyan OS 9 ay (%95 CI:
2,71-15,94) ve medyan PFS ise 4.5 ay (%95 CI: 3,32-5,67) idi. Olgularin 8’ine allojenik hematopoietik kok hiicre transplantasyonu
(AKIT) yapildi. AKIT sonrasi 1 hastada relaps hastalik gelisti ve hastalik progresyonundan éldii. Olgularin 4’ii BAL progresyonu, 2’si
enfeksiyon sebebiyle 6ldii ve genel sagkalim oran1 %53.8 idi. BAL nadir goriilen bir hastalik oldugundan optimal tedavinin ne oldugu
konusunda ortak bir goriis yoktur. BAL tedavisinde ALL tabanl indiiksiyon rejimleri daha tstiin gibi gériinmekle beraber, bu nadir
hastaligin heterojen dogasini anlamak i¢in daha fazla olguyla yapilacak ¢ok merkezli klinik ¢alismalara ihtiya¢ vardir.

Anahtar kelimeler: Bifenotipik 16semi, Sagkalim, Prognoz

Efficacy of Induction Treatments in Patients with Biphenotypic Acute Leukemia

Abstract: Despite advances in leukemia diagnosis and treatment, BAL management remains challenging. The aim of this study is to
contribute to the literature by analyzing the clino-pathological characteristics and treatment outcome of 13 patients diagnosed as BAL.
Medical charts of 13 patients who were diagnosed as BAL according to EGIL or WHO 2016 criteria in our center between 2017- 2022
were retrospectively reviewed. Of the 13 BAL patients with a mean age of 36, 6 (46%) were female and 7 (54%) were male. Eleven
(84.6%) of the cases showed B/myeloid, 2 (15.6%) T/myeloid cell expression patterns. In cytogenetic examination, 3 (23.1%) of the
cases had t(v; 11q23) MLL, 1 (7.7%) t(9;22) BCR-ABL1 and 1 (7.7%) FLT- ITD abnormality. Eight of the cases (61.5%) received ALL
induction therapy and 5 (38.5%) of them received AML induction therapy, and 8 (61.5%) of them responded to the treatment. The
treatment protocols with the highest rate of response to treatment were ALLOLD07 (100%), S-HAM (75%) and HYPER-CVAD (66%),
respectively. Median follow-up from the time of diagnosis was 32 months (range: 2-71), median OS 9 months (95%CI: 2.71-15.94) and
the median PFS 4.5 months (95%ClI: 3.32-5.67). Allo-Hematopoietic stem cell transplantation (HSCT) was performed in 8 of the cases.
After HSCT, 1 patient developed relapsed disease and died from disease progression. Four of the cases died due to BAL progression, 2
died due to infection, and the overall survival rate was 53.8%. Since BAL is a rare disease, there is no consensus on which treatment is
optimal. Although ALL-based induction regimens seem to be superior in the treatment of BAL, multicenter clinical studies with more
cases are needed to better understand the heterogeneous nature of this rare disease.
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1. Giris WHO skorlama sistemleri kullanilmaktadir (Bene ve ark.,
Bifenotipik akut lésemi (BAL), blast adi verilen 1995; Arber ve ark., 2016). BAL insidansi farkli skorlama
olgunlasmamis  hiicrelerde  myeloid ve lenfoid sistemi kullanilmasina bagh farklilk gosterse de

belirteclerin birlikte eksprese edildigi prognozu oldukga yetigkinlerin  yaklasik %5’inde BAL oldugu tahmin
kétii olan bir hastaliktir (Killick ve ark., 1999). Blast edilmektedir (Weir ve ark, 2007). Hastaligin heterojen

hiicrelerinin standart morfolojik degerlendirmesine olmasindan dolayr BAL i¢in standart bir kemoterapi
sitokimyasal ve immiinofenotipik tekniklerin eklenmesi, ~ tedavisi yoktur. Tedaviye yanit veren olgularda yiksek
BAL gibi nadir goériillen akut lésemilerin giderek daha niiks riski nedeniyle, en kisa stirede allmeplk
fazla taninmasina yol agmistir. BAL tamisinda EGIL ve hematopoietik  kék hiicre transplantasyonu  (AKIT)
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yapilmasi oOnerilir (Munker ve ark. 2017). Losemilerde
tan1 ve tedavideki gelismelere ragmen BAL yonetimi
zorlu kalmaya devam etmektedir.

BAL tanisi konulan yetiskin 13 hastanin klinopatolojik
ozellikleri ve wuygulanan tedavilerin
retrospektif olarak incelenmesi amaglandi.

sonuclarinin

2. Materyal ve Yontem

Bu c¢alisma retrospektif tek merkezli gozlemsel bir
calismadir. Calisma Eyliil 2017'de basladi. Mevcut analiz
icin veri Mart 2022 idi. Cukurova
Universitesi Tip Fakiiltesi Hematoloji Kliniginde, EGIL
veya WHO 2016 siniflamalarina gére BAL tanisi konulan
13 hasta retrospektif olarak incelendi. Tiim hastalardan
tan1 ve tedaviyle ilgili

kesim tarihi

verilerinin paylasimi igin
bilgilendirilmis onam alindi. Hastalarin yas, cinsiyet, tam
kan sayimi, periferik kan (PK) ve kemik iligi (Ki) blast
ylizdesi, immiinofenotipleme ve sitogenetik verilerine
hem tibbi kayitlardan hem de
kaynaklarindan  wulasildi.  Uygulanan  indiiksiyon
kemoterapilerinin sonuglari, AKIT verileri ve sagkalim

elektronik veri

analizleri gdzden gegirildi.

2.1. Tedavi Secimi ve Yanit Degerlendirme

Calismaya toplam 13 BAL hastasi alindi. ALL'ye yoénelik
kemoterapi 7 hastaya ve AML'ye yonelik kemoterapi 6
hastaya uygulandi. BAL hastalarinda morfolojik benzerlik
ve akim sitometride blastlarin antijen ekspresyon diizeyi
tedavi seciminde belirleyici oldu. Morfolojik olarak
miyeloblasta benzer hiicrelerin lenfoblastlara gore
baskin oldugu ve myeloid antijen ekspresyonu orani
yiksek olgularda AML'ye yonelik kemoterapi tercih
edildi. Remisyon saglanan tiim hastalara AKIT yapild1.
Tedaviye yamit kriterleri icin AML ve ALL tedavi
klavuzlarindan yararlanildi (Berry ve ark., 2017; Dohner
ve ark, 2017). Ki aspirasyonunda blast oraninin %5’in
altinda olmasi, 1000/pl'nin tizerinde bir mutlak nétrofil
sayist ve 100000/pl'nin {lizerinde trombosit sayis1 tam
yanit (TY) olarak kabul edildi. Eksik hematolojik iyilesme
(TYi) ise blast oranm1 %5’in altindayken nétrofil sayisinin
1000/ul'nin
100000/pl'nin
Ekstramediiller hastalik olmamasi da tedaviye yamt
kriteriydi. TY veya TYi olmasi durumunda tedaviye
yanith olarak kabul edildi.

2.2. Istatistik Analiz

Istatistiksel analizler “IBM SPSS Statistics for Windows.
Version 25.0 (Statistical Package for the Social Sciences,
IBM Corp., Armonk, NY, ABD)” kullanilarak yapildi.
Tanmimlayical istatistikler, kategorik degiskenler i¢in n ve
%, stirekli degiskenler icin Mean+SD, median (IQR)
olarak sunulmustur. Sagkalim ve hastaliksiz sagkalim
stireleri Kaplan Meier yontemi ile incelenmistir.

trombosit
olarak

alinda  veya
altinda

Sayisinin

olmasi tanimlanda.

3. Bulgular

Merkezimizde akut l6semi tanisi konulan 809 olgunun
13’tinde (%1,6) BAL mevcuttu (Tablo 1). Olgulara ait
demografik ve Klinik bilgiler Tablo 2°’de verilmistir.

Arastirma popiilasyonumuz 6 (%46,2) kadin ve 7
(%53,8) erkek olmak iizere 13 olgudan olusuyordu
(ortalama yas: 36,7+13,5 yil). Olgularin 9 tanesi EGIL, 4
tanesi WHO 2016 siniflandirmasina gore BAL tanisi aldi.
immiinofenotipik incelemede olgularin 11’i (%84,6)
myeloid/B  ve 2’si  (%15,6) myeloid/T hiicre
fenotipindeydi. Santral sinir sistemi (SSS) tutulumu
gosteren 2 (%15,4) ve ekstramediiller tutulum goésteren
2 (%15,4) olgu mevcuttu. Olgularin sitogenetik ve
molekiiller ozellikleri incelendiginde olgularin 3’tinde
(%23,1) MLL, 1’inde (%7,7) BCR-ABL1 ve 1’inde (%7,7)
FLT-ITD anomalisi mevcuttu.

Tablo 1. Hastanemizdeki BAL insidansi

Degiskenler Hasta popiilasyonu n=809
BAL olgulari 13 (%1,6)
BAL dis1 AL olgulari 796 (98,4)

Tablo 2. Olgulara ait demografik ve klinik bilgiler.

Degiskenler Hasta popiilasyonu n=13
Yas, y1l 36,7+13,5
Cinsiyet, n(%)

Kadin 6 (46,2)
Erkek 7 (53,8)
Tani, n(%)

EGIL 9 (69,2)
WHO 4(30,8)
Soy Birlikteligi, n(%)

Myeloid/T 2 (15,4)
Myeloid/B 11 (84,6)
SSS Tutulumu, n(%)

Yok 11 (84,6)
Var 2 (15,4)
Ekstramediiler

tutulum, n(%)

Yok 11 (84,6)
Var 2 (15,4)

Sitogenetik veya mollekiiler 6zellik, n(%)

Normal 8 (61,5)
MLL 3(231)
BCR-ABL1 1(7,7)
FLT3-ITD 1(7,7)
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Kategorik degiskenler say1 (%) olarak, sayisal
degiskenler mean+SD olarak gdsterildi. Olgularin tani
anindaki laboratuvar degerleri Tablo 3’te verilmistir.
Medyan l6kosit sayist 16300 (x103/ul), hemoglobin
diizeyi 8 (g/dl), platelet sayis1 44000 (x103/pl), laktat
dehidrogenaz (LDH) diizeyi 465 (U/L), Ki blast orani
%35 ve PK blast oram %10 idi.

Tablo 4’te olgulara uygulanan indiiksiyon tedavileri ve
yanit ylizdeleri AML bazl indiksiyon
tedavilerinden 7+3 tedavisi 2 olguya uygulanmis 1
tanesinde yanit alinmis olup S-HAM tedavisi de 4 olguya
uygulanmis 3’iinde yanit alinmistir. Myeloid/T kokenli
BAL olgularinda T-ALL indiiksiyon tedavisinde kullanilan
COGAALLO0434 tedavisi 2 olguya uygulanmis olup her 2
olguda da tedaviye yamit alinmamistir. B-ALL indiiksiyon
tedavisinde kullanilan ALLOLDO7 tedavisi 2 olguya
uygulanmis olup her 2 olguda da tedaviye cevap
alinmistir. B-ALL
baska bir tedavi

verilmistir.

indiksiyon tedavisinde kullanilan
olan HYPER-CVAD ise 3 olguya
uygulanmis 2 tanesinde tedaviye yanit alinmistir.

Tablo 4. indiiksiyon tedavileri ve yanit oranlari(n=13)

Olgulardan 8 ’ine (%61,5) AKIT yapilmis olup nakil ve
kemoterapi sonras1 7 (%53,8) olgu hayatta kalmistir.
Olgularin 4t (%30,8) hastalik progresyonu ve 2’si
(%15,4) enfeksiyon nedeniyle 6lmiistiir (Tablo 5).

Tablo 3. Olgularin tan1 anindaki laboratuvar bilgileri
(n=13)

Biyokimyasal bulgular Median
WBC (x103/ul) 16300
Hemoglobin (g/dl) 8,3
Platelet (x103/pl) 44000
LDH (U/L) 465
Ki Blast Orani 35
PK Blast Orani 10

indiiksiyon Tedavisi

Hasta populasyonu

Genel Yanit

n=13 Yok Var

n=>5 n=8

7+3 (DA*) (AML) 2 1(50) 1(50)
S-HAM (AML) 4 1(25) 3(75)
ALLOLDO7 (B-ALL) 2 0 (0) 2 (100)
HYPER-CVAD (B-ALL) 3 1(33) 2 (66)

COGAALLO0434 (T-ALL) 2 2 (100) 0(0)

Kategorik degiskenler say1(%) olarak gosterildi, * daunorubisin ve sitarabin

Tablo 5. AKIT ve sagkalima ait veriler (n=13).

Degiskenler Hasta popiilasyonu n=13

AKIT, n (%)

Yok 5(38,5)
Var 8(61,5)
Sagkalim, n(%)

Yasiyor 7 (53,8)
Oldi 6 (46,2)
Oliim nedenleri, n(%)

Yok 7 (53,8)
Progresyon 4 (30,8)
Enfeksiyon 2(154)

Olgularin Kaplan Meier sagkalim analizine (Sekil 1) gore
tani anindan itibaren medyan takip siiresi 32 ay (aralik:
2-71) ve medyan genel sagkalim (GS) 9 ay (%95 CI: 2,71-
15,94) olarak belirlenmistir. Medyan progresyonsuz
sagkalim (PS) ise 4,5 ay (%95 CI: 3,32-5,67) olarak
belirlenmistir.
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Sekil 1. Hastaliks1z sagkalim ve genel sagkalima ait Kaplan Meier egrileri

4. Tartisma

Akut lésemilerin tani ve smiflandirilmasi morfolojik,
sitogenetik, molekiiler, immiinofenotipik ve
histokimyasal incelemelere gore yapilmaktadir (Béné ve
ark., 2012). Morfolojik inceleme sonrasi multiparametre
akim sitometriyle myeloid ve lenfoid belirteclerin
spesifitesinden faydalanilarak akut l6seminin alt tipini
belirlemek ¢ogu durumda miimkiindiir. Bununla birlikte
her iki alt tiire ait belirteclerin ayni blastik hiicrede
eksprese oldugu durumlarda, tam
siniflandirmada giicliiklerle karsilasilmaktadir. BAL’da
farkl soylardan belirtecleri birlikte eksprese eden blastik
hiicreler vardir (Béné ve ark., 2012). BAL, nadir goriilen
akut losemi formlarindan biridir. BAL, her yasta
goriilebilmekle beraber genellikle yetiskinlerde tani

koyma ve

konulmaktadir. BAL, prognozu olduke¢a kotii bir hastalik
olup indiiksiyon tedavisine yanitsizlik ve ytiksek niiks
orani nedeniyle genel sagkalim siiresi olduk¢a kisadir
(Mikulic ve ark., 2008).

BAL1n erken tanis1 hayati 6neme sahiptir. BAL tanisi i¢in
cesitli skorlama sistemleri gelistirilmistir. BAL tanisinin
konulmasinda EGIL veya WHO skorlama sistemleri
kullaniir (Tablo 6a ve 6b). EGIL akim sitometri
bulgularina bagh olarak BAL
Sitoplazmik belirtegler icin %10, yiizey belirtegleri i¢in
%20 sinir olarak kabul edilir. EGIL siniflama sisteminde B
hiicre grubu icin sitoplazmik CD22, sitoplazmik CD79a ve
sitoplazmik IgM’ye, T hiicre grubu icin CD3 ve myeloid
hiicre grubu icin MPO’ya 2 puan verilir.

Bu siniflamaya gore en az iki farkl grup i¢in 2’den fazla

skorunu belirler.

puan alinirsa BAL tanisi konulur (Bene ve ark. 1998).
WHO BAL tanis1 igin ¢oklu akim
sitometrisiyle B veya T hiicre gruplan igin tani
kriterlerini karsiladiginda MPO'nun akim sitometrisi, IHK

siniflandirmasi

veya enzim sitokimyasi metoduyla saptanmasini yeterli
bulmaktadir (Bene ve ark., 1998). WHO siniflamasinda
akim sitometri disinda genetik o&zellikler de tani
konulmasinda etkilidir (Munker ve ark., 2016). WHO

siniflandirmasinin - en  6nemli yeniliklerinden biri
Philadelphia kromozomu (Ph) t(9;22)(BCR-ABL1) ve t(v;
11q23)(MLL) gibi sitogenetik 6zellikleri de BAL tanisina
dahil etmesidir.

Tablo 6a. EGIL siniflama sistemi

. . Myeloid
B hiicre soy T hiicre soy .
Puan hiicre soy
grubu grubu
grubu
cCD79a cCD3/sCD3
2 clgM Anti-TCR a/ B anti-MPO
Ccd22 Anti-TCRYy/8
CD2 CD13
CD19 CD5 CD33
! €10 CD8 CDw65
CD20 v
CD10 CDh117
TdT CD14
0,5 TdT CD7 CD15a
’ CD24
CD1la CD64

BAL tanis1 koymak i¢in en az iki soy i¢cin >2 puanin olmasi
gerekir. Kisaltmalar: TCR, T hiicresi reseptérii; MPO,
miyeloperoksidaz; TdT, deoksiniikleotidil
transferaz. BAL tanis1 koymak icin iki veya daha fazla
soyun belirtilen antijenler i¢in pozitif olmasi1 gerekir.
Merkezimizde akut 16semi tanis1 konulan 809 hastanin
13’tine (%1,6) BAL tanis1 konuldu. BAL insidansi literatiir
ile uyumluydu (Maruffi ve ark. 2018). Hastalarimizin 9
tanesi EGIL, 4 tanesi WHO 2016 siniflandirmasina gore
BAL tanisini aldi. Bunlarin 11’inde (%84,6) myeloid/B,
2’sinde (%15,6) myeloid/T hiicre fenotipi mevcuttu.

terminal

Literatiir incelendiginde BAL
analizinde = myeloid/B
gorilmektedir (Tong ve ark., 2013; Owaidah ve ark,

2006; Rubnitz ve ark., 2009). Kromozom analizi, akut

olgularinin  fenotip
ekspresyonu  daha sk
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l6semide prognozu belirlemede 6nemli bir aractir. BAL
olgularinda yiiksek sitogenetik anomali insidans1 vardir.
BCR-ABL1 ve MLL yeniden
olgularinda en sik goriilen sitogenetik anomalilerdir.
sitogenetik ve molekiiller o6zellikleri

diizenlemeleri BAL

Olgularimizin
incelendiginde olgularin olgularin 3’iinde (%23,1) MLL,
1’inde (%7,7) t(9;22) ve 1’inde (%7,7) FLT-ITD
anomalisi mevcuttu.

Tablo 6b. WHO siniflama sistemi

Hiicre Soy

Temel 6zellikler
grubu

Sitoplazmik CD3 ifadesinin olmasi
(CD3 epsilon zincirine karsi
antikorlarla akis sitometrisi;
T poliklonal anti-CD3 antikoru kullanan
immiinohistokimya, T hiicresine 6zgi
olmayan CD3 zeta zincirini tespit
edebilir)

CD19’un kuvvetli ifade edilmesinin
yaninda asagidakilerden en az birinin
giicli sekilde ifade edilmesi(CD79a,
sitoplazmik CD22, CD10) veya zayif
CD19 ifadesiyle birlikte CD79a,
sitoplazmik CD22 ve CD10
belirteglerinden en az ikisinin giiclii
sekilde ifade edilmesi

Miyeloperoksidazin ifade edilmesi
(akis sitometrisi, immiinohistokimya
veya sitokimya) pozitifligi veya
monositik farklilasmanin varhgi
(asagidakilerden en az ikisi olmalidir:
Spesifik olmayan esteraz, CD11c,
CD14, CD64, lizozim)

Myeloid

Akut 16semide olumsuz sitogenetik anomaliler, yiiksek
l6kosit sayisi, ekstramediiller tutulum ve indiiksiyon
tedavisine yanitsizhik prognozu olumsuz etkilemektedir
(Oskarsson ve ark. 2016). Prognozu koétili etkileyen bu
faktorler BAL hastalarinda g¢ogunlukla bulunmaktadir.
Hasta populasyonumuzda ortalama lékosit sayisi
yuksekti, tutulum gosteren olgular
mevcuttu (2 olguda mevcut), MLL ve FLT3 gibi olumsuz
sitogenetik anomaliler vardi ve indiiksiyon tedavisine
yanit orani disiiktii (%61,5). Prognozu kotii etkileyen

ekstramediiller

pek ¢ok faktor, olgularimizda da mevcuttu.

BAL'In tanist gibi tedavisi de olduk¢a zordur. Coklu
kusakli protein ekspresyonu, ekstramediiller tutulumun
ylksek olmasi, CD34’lin yiiksek oranda ekspresyonu,
blastlarin fenotip degistirmesi, bifenotipik 16semide rol
oynayan kok hiicrenin yavas replikasyonu nedeniyle
kemoterapinin etkisiz kalmasi ve yiiksek oranda ¢oklu
ilaca diren¢ protein ekspresyonu BAL'In prognozunun
kotli olmasinda etkili oldugu diisiinilmektedir (Xu ve

ark.,, 2009). BAL tedavisi i¢in kanita dayali onerilen bir
kemoterapi protokolii yoktur. onemli
sebeplerinden biri BAL'1n nadir goriilen bir akut l6semi
olmasidir. BAL tedavisiyle ilgili bildirilen az sayidaki vaka
deneyimleri ¢ogu zaman tedavide yol gosterici dayanak

Bunun en

noktalaridir. BAL tedavisinde indiiksiyon tedavisi olarak
ALL temelli yaklasimla daha yiiksek CR oranlan
bildirilmistir. Bundan dolay1 prognozu iyilestirmek i¢in
ALL Dbenzeri kemoterapi rejimi gorisi
yayginlasmistir ancak prognoz yine de koti kalmaya
devam etmektedir (Wolach ve Stone, 2015). Hem AML
hem de ALL rejiminin kombine kullanimi sonrasi yiiksek
remisyon oranlar1 bildirilse de bu tedavinin toksisite
riski oldukea ytiksek yiiksektir (Yan ve ark., 2012).

BAL tanisi alan hastalarin 8’ine ALL temelli ve 5’ine AML
temelli indiiksiyon tedavisi verildi. Tedavide agirhikli
olarak ALL temelli indiiksiyonu tedavisi verilmesinin
nedeni Kklinik c¢alismalarda ALL yonelik tedaviyle
iyilestirilmis TY oranlar1 saglanmasi olmakla birlikte
tedavi seciminde rol oynayan diger bir faktor blastik

verilmesi

hiicre iizerindeki antijen ekspresyon oraniydi. Ornegin
yiiksek oranda MPO ekspresyonu ve goreceli daha az
lenfoid marker ekspresyonu durumunda AML indiiksiyon
tedavisi planlandi. Toplam 13 BAL olgusunun 8’inde
(%61,5) tedaviye yanit vardi. Tedaviye yanit oraninin en
fazla oldugu protokoller sirasiyla ALLOLD07 (%100), S-
HAM (%75) ve HYPER-CVAD (%66) idi. BAL olgularinda
niiks riski yiiksektir. Her ne kadar BAL tedavisinde AKIT
yapilip yapilmamasi konusunda belirsizlik olsa da
remisyon  saglanan olgularda  AKIT,
saglanamayan refrakter veya relaps olgularda arastirma
protokolleri uygulanmasi 6nerilmistir (Yu ve ark., 2019).
Remisyon sonrasi “graft-versus-leukemia” potansiyel
etkisinin kiiratif bir secenek oldugu diisiiniilmektedir.

remisyon

Remisyon indiiksiyon tedavisi sonrasi 8 hasta remisyona
ulasti ancak 1 hasta kemoterapi sonrasi sepsis nedeniyle
6ldi. Indiiksiyon tedavisine yamitsiz olan 1 hastada
FLAG-IDA kurtarma kemoterapisi sonrasi remisyon
saglandi. Remisyon saglanan toplam 8 hastaya AKIT
yapildi. AKIT sonrasi 1 hastada relaps hastalik gelisti ve
hastalik progresyonundan dldii. Literatiire gore sagkalim,
GS ve PS verilen indiiksiyon tedavilerine ve hasta
populasyonun prognostik risk faktorlerine gore
degiskenlik gostermektedir (Shi ve Munker, 2015; Huang
ve ark.,, 2021). Calismamizda genel sagkalim orani %53,8
olup hastalarin 4’i BAL progresyonu ve 2’si
enfeksiyondan dolay1 6ldii. Tani anindan itibaren medyan
takip stliresi 32 ay (Aralik: 2-71) ve medyan GS 9 aydi
(%95 CI: 2,71-15,94). Medyan PSise 4,5 ay (%95 CI: 3,32-
5,67) olarak belirlendi.

5. Sonug¢

BAL nadir goriilen bir hastaliktir, tanis1 ve tedavisi de
oldukca giictiir. Olgularimizda oldugu gibi BAL’da
ekstramediiller tutulum, MSS tutulumu, yiiksek lokosit
degerleri, kotii sitogenetik o6zellikler, indiiksiyon
tedavisine diisitk yamt gibi prognozu koti etkileyen
faktorler siklikla mevcuttur. Kotii prognozun iistesinden
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gelebilmek icin uygulanan kemoterapilerle yiiksek
remisyon oranlar1 saglansa da, sagkalimi artirmak igin
daha fazla olguyla yapilacak ¢ok merkezli klinik
¢alismalara ihtiyac vardir.

Calismamizin en biyik kisithlifi olgu sayisinin az
olmasiydl. Az sayidaki olgu ile yapilmis kiigiik bir
orneklemde istatistiksel olarak anlaml bir sonug yaniltict
olabildiginden olgularimiza ait bulgularda istatistiksel
olarak anlamlilik belirtilmedi.

Katki Oran1 Beyani
Yazar(lar)in katki yiizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistir.

L.HA B.G
K 50 50
T 100
Y 100
VTI 50 50
VAY 50 50
KT 50 50
YZ 50 50
KI 50 50
GR 50 50
PY 50 50
FA 50 50

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, Kl= Kkritik inceleme, GR= gonderim ve
revizyon, PY= proje yonetimi, FA= fon alimu.

Catisma Beyani
Yazarlar bu c¢alismada higbir ¢ikar iliskisi olmadigin
beyan etmektedirler.

Etik Onay/Hasta Onami

Calisma protokolii, Etik kurul komisyonu tarafindan
onaylanmistir (onay tarihi: 06 Ocak 2023, onay
numarasi: 80). Calismada tiim prosediirler Helsinki
Deklarasyonuna uygun sekilde yiiriitiilmiistiir.
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Ozet: TORCH enfeksiyonlari, Toxoplasma gondii, Rubella, Sitomegalovirus (CMV), Herpes simpleks viriis ve diger baz patojenlerin
neden oldugu, anne-fetal bariyeri gecebilen ve potansiyel olarak fetiisiin gelisimini olumsuz etkileyebilen bir grup enfeksiyonu ifade
etmektedir. Bu ¢alismada, dogurganlik ¢agindaki kadinlarda konjenital enfeksiyonlara neden olma potansiyeline sahip Toksoplazma,
Rubella ve CMV’ye karsi olusan antikorlarin seroprevalansinin belirlenmesi amaglanmistir. 1 Ocak 2020 ve 1 Aralik 2022 tarihleri
arasinda laboratuvarimiza anti-Toksoplazma IgM ve IgG, anti-Rubella IgM ve IgG, anti-CMV IgM ve IgG serolojisinin arastirilmasi amaci
ile gonderilen dogurganlik ¢agindaki 15-49 yas arasi toplam 2155 kadina ait test sonuglar1 retrospektif olarak incelenmistir. Hasta
serumlarinda, IgM ve IgG antikorlar1 Enzyme Linked Fluorescent Assay (ELFA-VIDAS, bioMérieux, Fransa) yontemi ile tespit edilmistir.
Calismamizda anti-Toksoplazma IgM pozitifligi %0,5, anti-Toksoplazma IgG pozitifligi %19,4; anti-Rubella IgM pozitifligi %0,5, anti-
Rubella IgG pozitifligi %92,3; anti-CMV IgM pozitifligi %0,5, anti-CMV IgG pozitifligi ise %99,9 olarak tespit edilmistir. Toksoplazma
IgG seropozitifligi ile yas grubu arasinda istatistiksel olarak anlaml bir farklilik oldugu ve yasin azalmasi ile istatistiksel olarak arttig
tespit edilmistir (p<0,001). Bolgemizde dogurganlik ¢agindaki kadinlarda yiiksek oranda CMV IgG ve rubella IgG seropozitifligi
saptanmasi, bu etkene karsi gebelerde taramaya gerek olmadigin1 gostermektedir. Ayrica, bolgemizde tarim ve hayvanciligin yaygin
olmasi, et agirlikli veya az pismis etle beslenme aliskanlig1 ve Toksoplazma seropozitiflik oranlarinin diisiik diizeyde olmasi nedeniyle,
tarama programinda yer almasinin uygun olacagin diisiinmekteyiz.

Anahtar kelimeler: TORCH, Toxoplasma gondii, Rubella, Sitomegalovirus, Seropozitiflik

Seroprevalence of Toxoplasma, Rubella, and Cytomegalovirus Infections in Women of Childbearing Age
Admitted to Kafkas University Health Research and Application Hospital: A Three-Year Evaluation

Abstract: TORCH infections refer to a group of infections caused by pathogens such as Toxoplasma gondii, Rubella, Cytomegalovirus
(CMV), Herpes simplex virus, and others, which can cross the maternal-fetal barrier and potentially adversely affect fetal development.
This study aims to determine the seroprevalence of antibodies against Toxoplasma, Rubella, and CMV in women of childbearing age
who have the potential to cause congenital infections. The results of a total of 2155 women aged 15-49 years, who were sent to our
laboratory for the investigation of anti-Toxoplasma IgM and IgG, anti-Rubella IgM and IgG, and anti-CMV IgM and IgG serology between
January 1, 2020, and December 1, 2022, were retrospectively analyzed. IgM and IgG antibodies in patient sera were detected using the
Enzyme Linked Fluorescent Assay (ELFA-VIDAS, bioMérieux, France) method. Our study results shows that the positivity rates of anti-
Toxoplasma IgM and IgG were 0.5% and 19.4%, respectively; anti-Rubella IgM and IgG were 0.5% and 92.3%, respectively; and anti-
CMV IgM and IgG were 0.5% and 99.9%, respectively. A statistically significant difference was observed between age groups and
Toxoplasma IgG seropositivity, with a statistically significant increase as age decreased (P<0.001). The high prevalence of CMV and
Rubella IgG seropositivity in women of childbearing age in our region suggests that there may not be a need for screening in pregnant
women for these factors. Additionally, considering the widespread practice of agriculture and livestock farming in our region, dietary
habits involving a meat-based diet or undercooked meat consumption, and the relatively low rates of Toxoplasma seropositivity, we
believe it would be appropriate for Toxoplasma to be included in the screening program.
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1. Giris

Diinya genelinde neonatal ve maternal mortalitenin
onemli nedenlerinden biri, gebeligin c¢esitli asamalarinda
meydana gelen enfeksiyonlardir ve bu enfeksiyonlar
TORCH kompleksi dahil olmak iizere cesitli patojenler
tarafindan tetiklenebilmektedir (Zhang ve ark., 2022).
TORCH enfeksiyonlari, toksoplazmozis, sifiliz, hepatit B,
rubella, sitomegalovirtis (CMV) ve herpes simpleks gibi
dogustan gelen enfeksiyonlar1 ifade etmektedir. Bu
enfeksiyonlar sirasiyla Toxoplasma gondii (T.gondii),
Treponema pallidum, hepatit B viriisii, rubella virist,
CMV ve herpes simpleks viriisi (HSV) tarafindan
meydana gelmektedir. Dogustan gelen enfeksiyonlarla
iliskilendirilen diger patojenler arasinda insan immiin
yetmezlik virtisii (HIV), parvoviriis ve varisella virisi
bulunmaktadir (Neu ve ark., 2015; Jaan ve Rajnik, 2023).
Patojenlerin bulagsmasi, transplasental yolla prenatal
dénemde, kan veya vajinal salgilarla perinatal dénemde
olabilmektedir. Postnatal enfeksiyonlar ise, genellikle
prenatal veya perinatal enfeksiyonlara gore daha az etkili
olma egilimindedir. Bununla birlikte HIV, hepatit B ve
sifiliz gibi diger baz enfeksiyonlar, cinsel temas yoluyla
duyarli bir anneye bulasabilmektedir. Rubella ve varisella
ise annelerin uygun sekilde
onlenebilmektedir (Singh ve ark.,, 2015).
Toksoplazmoz, T.gondii adli zorunlu hiicre i¢i parazit
tarafindan meydana gelen bir enfeksiyondur. T.gondii,
kediler dahil olmak iizere bir¢ok sicakkanl hayvan
tiriini enfekte edebilen ve bu enfeksiyonu insanlara
bulastirabilen bir parazittir (Helmy ve ark., 2017; Ybafiez
ve ark, 2020) Bagisiklik sistemi saglam bireylerde,
T.gondii enfeksiyonlar1 semptomsuz veya hafif grip
benzeri semptomlar ile goriilebilmektedir (Madireddy ve
ark, 2023). Bagisiklik sistemini baskilanmis veya
immiinsiipresif ilaglarla tedavi edilen hastalarda,

asilanmasiyla

ensefalit ve ciddi pndmoni gibi yasami tehdit eden
durumlar ortaya ¢ikabilmektedir (Wang ve ark., 2017;
Cambrea ve ark., 2022; Marcu ve ark., 2022). Hamile
kadinlar 6zellikle risk altindadir, ¢linkii fetus T.gondii ile
enfekte olabilmekte ve dogumsal toksoplazmozis'e yol
acabilmektedir (Dubey ve ark. 2014; Kota ve Shabbir,
2023). Tipik dogumsal toksoplazmozis iigliisi;
koryoretinit, serebral kalsifikasyonlar ve hidrosefaliyi
icermektedir (Fallahi ve ark., 2018).

Rubella, makiilopapiiler dokiintii, lenf bezlerinin sismesi
ve atesle Kkarakterize edilen bir viral hastaliktir.
Genellikle hafif seyirli bir hastalik olmasina ragmen,
hamileligin ilk trimesterinde annenin enfekte olmasi,
konjenital rubella sendromu (CRS) adi verilen bir fetal
malformasyon sendromuna neden olabilmektedir
(Shukla ve Maraqga, 2023) Son yillarda diinya genelinde
rubella 6nemli o6l¢ciide azalmistir, bu durumun baslica
nedeni kizamik, kabakulak ve rubella (MMR) asisinin
yaygin olarak kullanilmasidir (World Health Organization
Rubella Reported Cases and Incidence). Diinya Saglik
Orgiitii (DSO)'ne goére, 2000 yilinda tahmini 670,000
rubella vakas1 bulunurken, 2019 yilinda bildirilen vaka

sayist sadece yaklasik 12,000 civarinda oldugu tahmin

edilmektedir (World Health Organization Rubella).
Ulkemizde asilama 1989 yilindan bu yana uygulanmakta
olup, 2006 yilinda Saglik Bakanhig tarafindan baglatilan
“Genisletilmis Bagisiklama Programi” ile merkezi olarak
yapilmaktadir (Saglik Bakanligi Temel Saglik Hizmetleri
Genel Midirlagi, 2006).

CMYV, ise en sik konjenital enfeksiyona neden olan viral
etkendir (Jaan ve Rajnik, 2023). CMV ile dogumsal
enfeksiyonlar, uzun vadeli norolojik etkiler dahil olmak
lizere ciddi sonuclara yol agabilmektedir. Intrauterin
biiylime kisitlamasi, fetal hidrops, yaygin petesi, purpura,
trombositopeni, sarilik ve diger belirtiler gibi etkiler
goriilebilmektedir. Sensorinoéral isitme kaybi ise en
yaygin etkidir (Swanson ve Schleiss, 2013).

Bu calisma, Kars ili ve ¢evresinde bulunan dogurganlik
cagindaki kadinlar arasinda toksoplazma, rubella ve CMV
seroprevalansinin belirlenmesi amag¢lanmistir.

2. Materyal ve Yontem

1 Ocak 2020 ve 1 Aralik 2022 tarihleri arasinda
toksoplazma, rubella ve CMV antikorlarinin arastirilmasi
amac1 ile Kafkas Universitesi Saglik Arastirma ve
Uygulama Hastanesi Tibbi Mikrobiyoloji Laboratuvari’na,
gonderilen dogurganlik cagindaki 15-49 yas arasi toplam
2155 kadina ait serolojik test sonuglari retrospektif
olarak incelenmistir. Toksoplazma IgM icin 2084,
Toksoplazma IgG igin 2095, Rubella IgM i¢in 2121,
Rubella IgG i¢in 2017, CMV IgM i¢in 1994 ve CMV IgG i¢in
1988 kadin hastaya ait sonuglar c¢alisma kapsamina
alinmistir.

Hasta serumlarinda Toksoplazma IgM/IgG, Rubella
IgM/IgG ve CMV IgM/IgG testleri VIDAS (Biomereux,
Fransa) Kkitleri kullanilarak, Enzyme Linked Fluorescent
Assay (ELFA) yontemiyle tretici firmanin talimatlar
dogrultusunda cahsilmistir. Hastalara ait serumlarda
anti-Rubella IgM ve anti-Toksoplazma IgM icin 20,65
S/CO [ornekte tespit edilen sinyal/cut-off(kesme deger)]
tespit edilen sonuglar pozitif, 20,55-<0,65 S/CO arasi
degerler sinirda, <0,55 negatif; anti-Rubella IgG ve anti-
Toksoplazma IgG i¢in 28.0 IU/ mL tespit edilen sonuglar
pozitif, 24-<8 arasi degerler sinirda, <4 negatif; anti-CMV
IgM icin 20.9 S/CO pozitif, 27-<9 S/CO arasi degerler
sinirda, <0,7negatif; anti-CMV IgG i¢cin > 6 AU/mL
(Arbitrary Unit) tespit edilen sonuglar pozitif, 24-<6
AU/mL arasi degerler sinirda, <4 AU/mL negatif olarak
kabul edilmistir. Toksoplazma, Rubella ve CMV IgM
antikorlar degerlerinin, sinirda veya diisiik pozitif olmasi
durumunda hasta oOrnekleri yeni serum ornekleriyle
tekrar cahisilmistir.

Calismaya dahil edilen kadinlar yaslarina gore 18-24, 25-
34 ve 35-49 olmak flizere ili¢ gruba ayrilmistir. Pozitif
saptanan hastalar arasinda yillara ve yas gruplarina gore
anlamh bir farklilik olup olmadigi analiz edilmistir.
[statistiksel analizlerde tanimlayici istatistikler, kategorik
degiskenler icin ylizde ve frekanslar belirlenmistir.
Kategorik degiskenlerin analizinde Ki-Kare (x2) testi ve
ikiden fazla grubun karsilastirildigi durumlarda post-hoc
analizleri uygulanmistir. Post-hoc analizinde Benfori
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diizeltmesi kullanilmistir. Tiim analizlerde istatistiksel
olarak anlamhlik diizeyi (P degeri) < 0,05 olarak kabul
edilmis ve analizler IBM SPSS 24.0 istatistik paket
programi kullanilarak gerceklestirilmistir.

3. Bulgular
Calismamizda; yas ortalamasi 29,78 + 5,95 olan 15-49
yas arasindaki dogurganlik ¢agindaki kadinlarin %0,5

(10/2084)’inde anti-Toksoplazma IgM, %19,4
(401/2072)tinde anti-Toksoplazma IgG, %0,5
(11/2121)inde anti-Rubella IgM, %92,3

(1861/2017)’tinde anti-Rubella IgG, %0,5 (9/1994)’iinde
anti-CMV IgM ve %99,9 (1987/1988)’'unda anti-CMV IgG
seropozitiflikleri tespit edilmistir. 2020- 2022 yillar

arasinda anti-Toksoplazma IgM/IgG, anti-Rubella
IgM/IgG ve anti-CMV IgM/IgG testleri i¢in sirasiyla %0,3-
0,7 / %16,9-22,4; / %0,3-0,7/%91,7-92,5 ve %0,2-
0,7/%99,8-100 arasinda degisen oranlarda seropozitiflik
belirlenmis olup, yillara gore istatistiksel olarak anlaml
bir farklilik olmadig1 saptanmistir (Tablo 1).

Yas dagilimina gore, anti-Toksoplazma IgM, anti-Rubella
IgM/IgG ve anti-CMV IgM/IgG seropozitiflik oranlari
arasinda istatistiksel olarak anlaml bir farklilik olmadigi
saptanirken, anti-Toksoplazma IgG seropozitifligi ile yas
grubu arasinda istatistiksel olarak anlaml bir farklilik
oldugu gozlenmistir (P<0,001). Bu farkhilik 35-49 yas
grubunda yer alan kadinlarda %28,6 oraninda tespit
edilen seropozitiflikten kaynaklanmaktadir (Tablo 2).

Tablo 1. Dogurganlik yas grubundaki kadinlarin Toksoplazma, Rubella, CMV IgM ve IgG antikorlarinin yillara gore

dagilim
2020 2021 2022 2020-2022 P degeri
% (n) % (n) % (n) % (n)
Toksoplazma IgM 0,5 (5) 0,7 (3) 0,3(2) 0,5 (10) 0,813
Toksoplazma IgG 19,7 (183) 22,4 (99) 16,9 (119) 19,4 (401) 0,056
Rubella IgM 0,3(3) 0,7 (3) 0,7 (5) 0,5(11) 0,062
Rubella IgG 92,5 (829) 91,7 (399) 92,3 (633) 92,3 (1861) 0,812
CMV IgM 0,4 (3) 0,2 (1) 0,7 (5) 0,5(9) 0,683
CMV IgG 100 (842) 99,8 (445) 100 (700) 99,9(1987) 0,177
Tablo 2. Kadinlarda yas gruplarina gore Toksoplazma, Rubella, CMV IgM ve IgG antikorlarinin dagilimi
Toksoplazma IgM Toksoplazma IgG
Negatif Sinir deger Pozitif Negatif Sinir deger Pozitif
Yas P P
n % n % n % n % n % n %
Gruplari
15-24 yas 562 98,9 2 0,4 4 0,7 471 83,8 1 0,2 90 16
25-34 yas 1210 99,6 - - 5 0,4 979 80,7 8 0,7 226 18,6
0,18 <0,001
35-49 yas 300 99,7 - - 1 0,3 206 69,4 6 2 85 28,6
Toplam 2072 99,4 2 0,1 10 0,5 1656 79,9 15 0,7 401 19,4
Rubella IgM Rubella IgG
15-24 yas 573 99,3 2 0,3 2 0,3 39 7 12 2,2 505 90,8
25-34 yas 1225 99,2 3 0,2 7 0,6 041 58 4,9 19 1,6 1095 93,4 0,016
35-49 yas 304 98,4 3 1 2 0,6 15 52 13 4,5 261 90,3
Toplam 2102 99,1 8 0,4 11 0,5 112 5,6 44 2,2 1861 92,3
CMV IgM CMV IgG
15-24 yas 554 100 - - - - - - 1 0,2 557 99,8
25-34 yas 1143 99,3 2 0,2 6 0,5 - - - - 1143 100
0,18 0,277
35-49 yas 286 99 - - 3 1 - - - - 287 100
Toplam 1983 99,4 2 0,1 9 0,5 - - 1 0,1 1987 99,9
4. Tartisma (Glizel, 2020). Diinya genelinde yaygin olmalarina ve

Toksoplazma, rubella ve CMV enfeksiyonlar1 gebelik
sirasinda intrauterin 6liime yol agabilen ciddi klinik
tablolara neden olabilmektedir (Madendag ve ark., 2018).
Ozellikle ilk trimesterdeki enfeksiyonlar fetal maruziyeti
artirmakta ve perinatal morbidite ve mortaliteye yol
acabilmektedir (Esenkaya Tasbent ve ark, 2022).
Dogurganlik ¢agindaki kadinlar bu enfeksiyonlar igin risk
grubunu olusturmaktadir. Bu enfeksiyonlarin insidansi
beslenme ve hijyen aliskanliklari, hayvanlarla temas,
sosyo-ekonomik durum, iklim ve ¢evresel kosullar gibi
bircok parametreye bagli olarak degisebilmektedir

kolay teshis edilmelerine ragmen, gebelerde bu
enfeksiyonlarin rutin taramasi konusunda farkl goriisler
bulunmaktadir (Say Coskun ve Yilmaz Dogru, 2018).

Toksoplazmoz, rubella ve CMV enfeksiyonlarinin tanisi
ilk asamada ELISA yontemi ile tespit edilen IgM ve IgG
tipi antikor seviyelerine bakilarak konmaktadir (Madazl,
2017). Saglik Bakanligi'nin Prenatal Bakim Rehberi'nde
gebelerde rutin tarama onerilmemektedir (Halk Saghg:
Genel Midirligi, 2018). Amerikan Jinekoloji ve
Obstetrik Dernegi ve DSO tarafindan ilk trimesterde rutin
olarak taranmasi oOnerilen enfeksiyonlar arasinda yer
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almamaktadir (American College of Obstetricians and
Gynecologists, 2017; Madazl, 2017). Bununla birlikte,
bazi iilkeler gebelerde bu enfeksiyonlar1 rutin tarama
programina dahil (Madazli, 2017). Bu
taramalarin  gerekliligi ~ konusundaki tartismanin

etmektedir

nedenleri, testlerin maliyeti ve antikor seviyelerinin
ilkeler ve hatta iller arasinda farklilik géstermesinden
kaynaklanmaktadir.

Toksoplazmozis, insanlarda en yaygin zoonozlardan biri
olan protozoal ve hiicresel i¢ parazit T.gondii tarafindan
meydana gelmektedir (Hill ve Dubey, 2022). Bu zoonotik
hastaligin, kiiresel yayginlig1 ve belirli popiilasyonlarda
ciddi komplikasyonlara potansiyeli
nedeniyle olduk¢a 6nemlidir (Robert-Gangneux ve Dardé,
2012). T.gondii enfeksiyonunun
epidemiyolojisine konagin saglik durumu ve duyarhligi,
beslenme aliskanliklari, cevresel kosullari,
sosyoekonomik durumu ile toprak ve kediler gibi evcil
hayvanlara faktorler  katkida
bulunmaktadir (Tenter ve ark, 2000; Meerburg ve
Kijlstra, 2009). Diinya genelinde
seroprevalans cografi ve kiiltlirel faktorlere bagh olarak
genis bir dagilim gostermektedir ve %10 ile %90
arasinda degismektedir (Tenter ve ark. 2000; Olariu ve
ark. 2008; Pappas ve ark., 2009; Saadatnia ve Golkar,
2012; Puccio ve ark. 2014; Fricker-Hidalgo ve ark. 2020;
Jovanovi'c Srzenti’c ve ark. 2022;Epelboin ve ark., 2023).
En yiliksek yayginlik oranlari Latin Amerika'da tespit
edilirken (%50-80) (Pappas ve ark. 2009; Alvarado-
Esquivel ve ark. 2011), Orta Dogu (%30-40) (Alghamdi
ve ark. 2016), Glineydogu Asya (%20-30) (Nissapatorn
ve ark., 2011) ve Afrika (%40-70) gibi ihman boélgelerde
ylksek yayginlik oranlar1 gorilmektedir (Swai ve ark,
2009). Ulkemiz verilerine bakildiginda anti-Toksoplazma

neden olma

kiiresel

maruziyeti  gibi

insanlardaki

IgM seropozitifligi %0,3-9,9 araliginda, anti-Toksoplazma
IgG seropozitifligi ise %30-69,5 aralifinda degisen
oranlarda bildirilmistir (Bakic1 ve ark., 2002; Tiirk ve ark.
2004; Yaman ve ark., 2004; Kuk ve Ozden, 2007; Ocak ve
ark. 2007; Tekay ve Ozbek, 2007; Efe ve ark., 2009; Inci
ve ark., 2009; Kolgelier ve ark., 2009; Tamer ve ark,
2009). Ulkemizde yapilan bir metaanaliz ¢alismasina
gore anti-Toksoplazma IgG seroprevelansi %36.76, anti-
Toksoplazma IgM seroprevelanst %2,91 saptanmistir
2022).
Toksoplazma IgM ve IgG seropozitifligi sirasiyla %0,5 ve
%19,4 oranlarinda tespit edilmistir. Ayrica, ¢galismamizda
Mersin’de yapilan bir ¢alismaya benzer sekilde anti-
Toksoplazma IgG pozitifliginin yasin azalmasi ile arttigi
(p=<0.001) oldugu
saptanmistir (Gonca ve ark, 2021). Toksoplazmozisin
teshisi, tedavisi ve uzun vadeli potansiyel sonuglari ile
ilgili dogrudan ve dolayl olarak yiiksek maliyetler
icermektedir Bu maliyetler, bu parazit enfeksiyonunun

(Demiray ve ark, Calismamizda ise anti-

ve istatistiksel olarak anlamh

etkisini hafifletmek i¢in artan farkindaligin, dogru teshis
yontemlerinin ve etkili dnleme stratejilerinin 6nemini
ortaya koymaktadir.

Rubella enfeksiyonu basta g¢ocukluk donemi hastalig
olmakla birlikte, yetiskinlerde de goriilebilmektedir(Efe

ve ark, 2009). Rubella, son birkac¢ on yil icinde diinya
genelinde 6nemli 6l¢lide azalmistir, bu durumun baslica
nedeni kizamik, kabakulak ve rubella (MMR) asisinin
yaygin olarak kullanilmasidir. Bagisikligt olmayan
yetiskinler Rubella enfeksiyonu riski altindadir ve
ozellikle gebelerin ilk trimesterinde bu enfeksiyonu
gecirirlerse, sekilde etkilendigi CRS
gorilebilir (Ulutiirk ve Fincanci, 2010). Diinyada her yil
110.000 CRS vakasinin meydana geldigi
edilmektedir (Temogin ve Kose, 2020). Avrupa'da,
rubellanin epidemiyolojisi asilama programlarinin yaygin
uygulanmasi  nedeniyle olciide iyilestigi
goriilmektedir. DSO tarafindan yapilan bir ¢alisma, 2005
ile 2009 yillar1 arasinda Avrupa bdlgesinde rubella
vakalarinin sayisinin %94 azaldigini gosterilmistir (2005
yilinda 206,359 vaka varken, 2009 yilinda bu say1
11,623'e diismiistii). italya, San Marino, Polonya, Bosna-
Hersek ve Avusturya'da yiiksek bir insidansa sahip
oldugu tespit edilmistir. (Zimmerman ve ark., 2011).
Baska bir DSO raporu, median insidansin 2000 yihinda
7,2'den 2008 yilinda 0,3’e diistiigi tespit edilmistir. 2000
ile 2008 arasinda DSO’ye 21,475
bildirilmistir, cogunlugu Italya, Polonya ve Romanya'dan
oldugu saptanmistir (Muscat ve ark, 2012). 2012'de
Avrupa bélgesinde DSO tarafindan 29,601 rubella vakasi
rapor edilirken, 2013 yilinda 39,367 vaka bildirilmistir
(Muscat ve ark. 2014). 2018'de Avrupa Bolgesel Kizamik
ve Rubella imhasi Onay Komitesi, DSO'niin Avrupa
bolgesinde yer alan 53 iilkenin 35'inin rubellay1 yok
ettigini onaylamistir. Bununla birlikte, as1 kapsaminin
yetersiz oldugu oOzellikle Dogu Avrupa'da bulunan bazi
iilkelerde hala ara sira salginlar meydana gelmektedir.
2020'de DSO, Avrupa'da akut rubella enfeksiyonunun
insidans oranini 0.3/1.000.000 kisi olarak rapor etmistir
(O’Connor ve ark., 2021) Ulkemizde 2007-2017 yillar1
arasinda rubella seroprevelansiyla ilgili yapilmis olan bir
metaanaliz c¢alismasina gore anti-Rubella IgG ve IgM
seroprevelanst sirasiyla %93,5 ve %0,8 oranlarinda
tespit edilmistir (Cetinkaya ve Yenilmez, 2019).
Calismamizda anti-Rubella IgM pozitifligi %0,5, anti-
Rubella IgG pozitifligi %92,3 oranlarinda tespit edilirken,
ilkemizde yapilan ¢alismalarda anti-Rubella IgM ve IgG
pozitifligi sirasiyla %0.5-%3 ve %89.1-96.1 oranlarinda
saptanmustir (Efe ve ark, 2009; Varol ve ark., 2011; Asik
ve ark. 2013; Dogan Toklu, 2013; Kiris ve ark. 2014;
Sirin ve ark., 2017; Gonca ve ark.,, 2021; Alagam ve ark,,
2020; inci ve ark., 2014).

CMV, perinatal enfeksiyon etkenleri arasinda en yaygin
olanidir. olmayan bireylerde genellikle
semptomsuzdur, ancak hamile kadinlarda perinatal
enfeksiyonlara neden olabilmekte ve bu da isitme kaybi,
biiyiime geriligi, mikrosefali,
kalsifikasyonlar, bilissel bozukluklar, trombositopeni,

fetusun ciddi

tahmin

onemli

rubella vakasi

Hamile

intrakranial

anemi, sarilik, hepatosplenomegali ve yeni doganlarda
koryoretinit gibi sorunlara yol agabilmektedir (Dinkar ve
Singh, 2020). CMV seropozitifligi, bir ¢alismada diinya
genelinde %83 olarak belirlenmis ve tilkemizin %97 oran
ile en yiiksek pozitiflige sahip tlke olarak rapor
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edilmistir. Ayn1 ¢alismada, Avrupa ortalamasi1 %66 ve
Dogu Akdeniz ortalamast %90 olarak belirlenmistir
(Zuhair ve ark, 2019). Anti-CMV IgG antikorlarinin
seroprevalansi Latin Amerika'da %58,3 ile %94,5, Kuzey
Amerika'da %24,6 ile %81,0 ve Avrupa'da %45,6 ile
%95,7 arasinda degistigi tespit edilmistir. Kuzey ve Bati
Avrupa'da, CMV IgG seroprevalanst %45,6 ile %65,9
arasinda degistigi goriilmistiir (Radoi ve ark, 2023).
Ulkemizde ¢ok merkezli bir calismada anti-CMV IgM ve
IgG seropozitifliklerinin sirasiyla %0,2-3,7 ve %87.8-100
arasinda degistigi tespit edilmis olup bizim ¢alismamiza
benzer oranlar saptanmistir (Ozdemir ve ark., 2016).
Calismamizda anti-CMV IgG seropozitifligi % 99,9 ve
anti-CMV IgM seropozitifligi %0,5 oranlarinda saptanmis
olup, literatiirle uyumlu bulunmaktadir. Calismamizda
ve llkemizde anti-CMV IgG pozitifliginin yiiksek olmasi
nedeniyle CMV antikorlarinin rutin taramasinin etkili
olmadigini diisiindiirmektedir.

5. Sonug

Gebelerde Rubella ve CMV
enfeksiyonlarinin taramasi konusunda bir fikir birligi
bulunmamaktadir. Rutin konusunda, her
bolgedeki seropozitiflik oranlarina bakilarak karar
verilmesi gerekmektedir. Bu nedenle her bdlgenin etkili
tarama ic¢in kendi verilerine sahip olmasi 6nemlidir.
Fakat tarama, bu enfeksiyonlarla miicadelede tek
secenek olarak goériilmemelidir. Onleme yéntemleri,
bulas yollar1 ve asilar hakkinda farkindalik yaratilmasi
gerekmektedir.

Toksoplazma,

tarama
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EKSTRAKSIYON ICERMEYEN PCR BAZLI SARS-COV-2 TESTI
iCIN TUKURUK ORNEGI VE NAZOFARINGEAL SURUNTU ORNEK
ALMA YONTEMLERININ KARSILASTIRILMASI
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Ozet: Giiniimiizde COVID-19'un kesin tanisi icin en énemli yontem, nazofaringeal siiriintii (NS) érneklerinde siddetli akut solunum
sendromu koronaviriis 2 (SARS-CoV-2) RNA'sinin RT-PCR ile tanimlanmasidir. Nazofaringeal siiriintii 6rneginin alinmas1 bazen
olumsuz etkileri olan rahatsiz edici bir islem olup, 6rneklemeyi yapan saglik personeli i¢in de enfeksiyon riski olusturmaktadir. SARS-
CoV-2 tanisinda tiikiiriik ornegini kullanmak NS'ye gore daha az invaziv alternatif bir yontemdir. Altin standart NS ile tiikiirik
protokollerinin uyumunu degerlendiren calismalar sinirlidir. Bu ¢alismanin amaci, PCR bazli SARS-CoV-2 tanisinda, saglik ¢alisani
tarafindan alinan NS 6rnegi ile tiikiiriik 6rnegi ve kisinin kendinden NS alma yontemini karsilastirmaktir. 2178 hastadan alinan
tiikiiriik ve NS érnekleme cesitleri SARS-CoV-2 varhig agisindan RT-PCR ile analiz edilmistir. Orneklerinden en az birinde SARS-CoV-2
tespit edilen 684 hastanin, saglik calisani tarafindan alinan NS érneginin 606's1 (%88,59), kisinin kendinden aldig1 NS 6rneginin 402'si
(%58,77) ve tiikiiriikk 6rneginin 456's1 (%66,66) pozitif bulunmustur. Kisinin kendinden aldig1 NS ornegi ve tiikiirtik 6rneklerinin
kullanilabilmesi istatistik olarak anlamli bulunmustur. NS orneklerine alternatif yontemin olmasi hastalar1 invaziv ve agrili bir
islemden kurtaracak ve ornek alan saglik personelinin enfeksiyon riskini azaltacaktir. SARS-CoV-2 tanisinda tiikiiriik 6rneklerinin ya
da kisinin kendinden aldigi NS 6rneginin test i¢cin kullanimi, hastanelerin is yiikiinii azaltabilir, test sonuglariin siiresini kisaltabilir,
asemptomatik poptilasyonlar1 test etmek i¢cin daha fazla kapasite saglayarak enfekte hastalarin hizhi bir sekilde izolasyonunu
saglayabilecektir.

Anahtar kelimeler: SARS-CoV-2, Tiikiiriik, Nazofaringeal Siiriintii, RT-PCR

Comparison of Saliva Sample and Nasopharyngeal Swab Sampling Methods for Non-Extraction PCR-Based
SARS-CoV-2 Testing

Abstract: Currently, the most important method for the definitive diagnosis of COVID-19 is the identification of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) RNA in nasopharyngeal swab (NS) samples by RT-PCR. Taking a nasopharyngeal
swab sample is an uncomfortable procedure that sometimes has adverse effects, and poses a risk of infection for the health personnel
performing the sampling. Using a saliva sample in the diagnosis of SARS-CoV-2 is a less invasive alternative method compared to NS.
Studies evaluating the compatibility of the gold standard NS and salivary protocols are limited in literature. The aim of this study is to
compare the NS sample taken by the healthcare worker with the saliva sample and the method of self NS taking in the PCR-based
diagnosis of SARS-CoV-2 RNA. NS and Saliva variant samples of 2178 patients were tested against SARS-CoV-2 by RT-PCR. 684 SARS-
CoV-2 patients were identified in at least one of their samples,606 (88.59%) of the NS sample taken by the healthcare worker, 402
(58.77%) of the NS sample taken by the individual and 456 of the saliva sample (66.66%) were found to be positive. It was found
statistically significant that the NS sample and saliva samples taken from the person could be used. Being able to collect NS samples
with different procedures those substitute one another will extricate patients from adisturbing and hurting methods and lessen
infection risk for healthcare personnel collecting samples. Using self-acquired NS samples or saliva samples to test SARS-CoV- presence
2 will dial down the hospital burden, decrease time for test results, accommodate more capacity to diagnose asymptomatic
populations, and enable swift isolation of infected patients.

Keywords: SARS-CoV-2, Saliva, Nasopharyngeal Swabs, RT-PCR
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1. Giri etiyolojisi belirsiz pnémonilerle baslayarak kisa siirede

S iyolojisi belirsi 6 ilerle basl k k tired
Siddetli akut solunum sendromu koronaviriis-2 (SARS- (}iinyaya hizla yayllan ve Mart 2020'de Diinya Saglik
CoV-2)'nin etkeni oldugu koronaviriis hastaligi 2019 Orgitd (WHO) tarafindan pandemisi ilan edilen bir
(COVID-2019), Aralik 2019’da Cin'in Wuhan kentinde enfeksiyon hastaligidir. Hem asemptomatik hem de
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semptomatik  bireylerin  viriisii  bulastirabilmesi
nedeniyle SARS-CoV-2'nin yayllmasim1 kontrol altina
almak diinya c¢apinda halen oOnemli bir
olusturmaktadir (Huff and Singh, 2020). Capraz

bulagsmay1 kontrol altina alabilmek i¢in SARS-CoV-2 tani

sorun

testleriyle temash takibi yapmak 6nemli bir yaklasim
olarak kabul edilmektedir. SARS-CoV-2 tanisinda altin
standart, ters transkripsiyon ve gercek
polimeraz zincir reaksiyonu (RT- qPCR) ile niikleik asit
varliginin tespitidir (Liu et al, 2020). Solunum yolu
enfeksiyonlar1  ajanlarinin nazofarengeal
siirtinti drneklerinin kullanilmasindan dolay1 COVID-19
pandemisinin basindan itibaren 6rnekleme prosediirii
olarak nazofarengeal siiriintli 6rnegi benimsenmistir
(Lieberman et al., 2009; Li et al., 2013). Bununla birlikte,
nazofaringeal siiriintli 6rnegi alma islemi invaziv bir
girisimdir. Bu sebeple hastalar i¢in bazen ciddi
komplikasyonlara yol agan agrili bir silire¢ haline
gelebilmektedir. Ornek alma islemi esnasinda hasta
okstiirebilmekte, hapsirabilmektedir. Meydana gelen bu

zamanli

tanisinda

etkiler nazofaringeal siiriintii 6rnegi alma prosediiriinii
ylriiten saglik uzmanlarina enfeksiyon ajaninin bulasma
riskini arttirmaktadir (Kim et al, 2016). Nazofaringeal
sirlintd 6rnegi alinan kisilerde islemden sonra 24 saate
kadar devam edebilen burun kanamasi, bas agrilar1 ve
kulak agrilar1 gibi komplikasyonlar da meydana gelebilir.
Meydana gelen bu komplikasyonlar, o6rnek alinan
kisilerden gerektiginde o6rnek alma prosediiriiniin
yeniden gergeklestirilmesine ve tami testlerin ardarda
yapilmasina engel olabilir (Gopaul et al.,, 2020; Mughal et
al,, 2020; Gupta et al,, 2021)

Yapilan bu ¢alismada COVID-19 siiphesiyle laboratuvara
SARS-CoV-2 viral RNA tespiti icin basvuran kisilerden
uzman saglik calisanlari tarafindan nazofaringeal siirlintii
orneklemesine alternatif olarak kendi kendilerinden
nazofaringeal siiriinti alma ve tikirik
yontemlerinin  COVID-19  tanis1 igin
uygunlugunu arastirarak bu yontemleri karsilastirmay1
amagcladik.

verme
kullanilma

2. Materyal ve Yontem

Saghk calisanlarn nazofaringeal
siriintdi, kisilerin kendisinden aldig1 nazofaringeal
stirtinti ve tikiirik ornekleri, RNA ekstraksiyonu
olmadan, ticari DS CORONEX COVID-19 Multipleks RT-
qPCR tani kitleri (DS Bio ve Nano Tek, Ankara, Tiirkiye)
kullanilarak dogrudan RT-PCR ile SARS-CoV-2 varligi
acisindan analiz edildi. Calismaya, Ankara i1 Saglk
Miidiirliigiic Molekiiler Tani Laboratuvari’ma COVID-19
stiphesiyle SARS-CoV-2 viral RNA tespiti testi yaptirmak
icin basvuran 18 yas istii toplam 2178 goniilli dahil
edildi. Saglik calisanlar1 tarafindan nazofaringeal siirlintii
ornekleri alindiktan sonra, hastalardan ayna karsisinda
kendi kendilerinden siiriintii ¢ubugu ile drnek almalari
ve Viral Niikleik Asit Tamponu (vNAT) icerisine ¢cubugu
koymalari istendi. Ardindan vNAT tiipi icerisine yavasca
tikiirmeleri istendi.

tarafindan alinan

2.1. Istatistik Analiz

Pearson Ki-kare testi 2178 adet nazofaringeal striintii
ornegi, kisinin kendisinden aldig1 nazofaringeal siiriintii
ornegi ve tiikiiriik 6rnegi olmak {izere {i¢ nominal dl¢iim
seviyesinde gerceklestirilmistir: Bu durumda bagimsiz
degisken COVID-19 tanisi i¢in test yontemi, bagiml
degisken pozitif ve negatif olmak tizere iki seviyeli test
sonucu olarak hesaplanmustir (Onder, 2018).

3. Bulgular

684 ornekte, li¢ 6rnek alma tiiriinden en az birinde SARS-
CoV-2 RNA's1 tespit edilmistir. Toplam RT-PCR-pozitif
hastalarin 606'sinda (%88,6) saglik calisani tarafindan
alinmis nazofaringeal siiriinti o6rneginde, 402'sinde
(%58,8) kisinin kendisiden aldig1 nazofaringeal stiriintii
orneginde ve 456'sinda (%66,7) tiikiirik orneginde
pozitiflik saptanmistir (Sekil 1). Kisinin kendisiden aldig1
nazofaringeal siiriintii 6rnegi negatifken saglk calisani
tarafindan alinmis nazofaringeal siirlintii ornegi ve
tiikiirik 6rneginde SARS-CoV-2 pozitif olan 60 6rnek
bulunmustur.

Saglik calisani tarafindan alinmis nazofaringeal siiriintii
ornegi ve tiiklirtiik 6rneklerinin orani anlamh olarak farkl
bulunmustur (Pearson Ki-kare 178,15; P=0,00008;
P>0,05). Tukiirik drnegi ve kisinin kendisinden aldig1
orneklerde iki test yontemi arasinda istatistiksel olarak
anlamli bir fark oldugu bulunmustur (Pearson Ki-kare:
167,73; P=0,00; P>0,05).

Tiikiiriik Ornegi Kisinin Kendisiden Aldig

Nazofaringeal Siiriintii Ornegi

336 /
48

162

Saghk Caliganm Tarafindan Alinmig
Nazofaringeal Siiriintii Ornegi

Sekil 1. Saghk c¢alisani tarafindan alinmis nazofaringeal
slriintii 6rnegi, kisinin kendisinden aldig1 nazofaringeal
slirintli 6rnegi ve tiikiiriik orneklerinde SARS-CoV-2
RNA'sinin RT-PCR yontemiyle tespiti.

4. Tartisma

COVID-19, insanlik tarihindeki en yikici salginlardan biri
olmustur. Tim pandemik hastaliklarda oldugu gibi,
enfeksiydz etkeni tasiyan kisilerin hizli bir sekilde teshis
edilmesi ve hastalig1 saglikl kisilere bulastirmadan dnce
karantina altina alinmalari, genis popiilasyonlarda
hastaligin kontrol altina alinmasinda oldukg¢a énlemli rol
oynamaktadir (Nicola et al, 2020). Giiniimizde PCR,
COVID-19'un hizli ve dogru tansinda ana teshis aracidir
(Tang et al, 2020; Afzal et al., 2020). SARS-CoV-2'yi
saptamak icin altin standart testin, nazofaringeal siirtintii
ile elde edilen bir numunenin RT-PCR ile analizi oldugu
kabul edilir. Bu nedenle, PCR i¢in 6rnek almak i¢in en
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yaygin kullanilan uygulama nazofaringeal siiriintiidiir.
Bununla birlikte, ¢ok rahatsiz edici olmanin yani sira,
nazofaringeal siirtintii 6rneklemesiyle iligkili, vakalarin
%8,3'linde epistaksis dahil olmak tizere bir¢cok yan etki
bildirilmistir. Ek olarak, nazofaringeal
orneklemesi, basvuru yliksek  oldugu
merkezlerde her giin onlarca ila ylizlerce 6rnekleme
yapmak saglik personeline viriisiin
bulasmasi a¢isindan ©6nemli bir risk olusturmaktadir
(Gopaul et al,, 2020; Gupta et al., 2021).

Tikiirik orneginde SARS-CoV-2 testi yapabilmek,
nazofaringeal 6rnek alma yontemiyle gerceklestirilene
gore daha kolaydir (Vaz et al, 2020; Tan et al, 2021).
Ag1z boslugundaki epitel hiicrelerinin, SARS-CoV-2'nin
girisinde ve replikasyonunda anahtar rol oynayan biiyiik
miktarda ACE2 reseptorii eksprese ettigi gosterilmistir.
COVID-19 hastalarinin tiikiiriik 6rneklerinde SARS-CoV-2
(Xu et al, 2020).
Nazofarenks ve orofarinks fiziksel olarak birbirinden ayr1
degildir ve nazofarenksteki salgilarin oral salgilara

suruntu
oraninin

zorunda olan

RNA’sinin  bulunmasi beklenir

karisacagini diisinmek mantikhidir. Ek olarak, kandaki
viriis parcaciklar1 agiz boslugunda tretilen eksiidalara
gecebilir. Yapilan ¢alismalar COVID-19 hastalarinin
tikiriginde SARS-CoV-2 RNA buludugunu
gostermistir. Tikiirtik orneklerinin RT-PCR analizinin

sinin

duyarliligl, nazofaringeal siiriintiilerle yapilan standart
taniya kiyasla COVID-19 i¢in %66 ila %92 arasindadir
(Azzi et al, 2020, Fernandes et al, 2020). Yapilan bir
calismada COVID-19 tamis1 i¢in saglk calisanlari
tarafindan alinan nazofaringeal siiriintii 6rneklerine bir
alternatif olarak kendi kendine alinan agiz ¢alkalama
sular1 drnekleri karsilagtirilmistir. Agiz ¢alkalama sulari
orneklerinin pozitif olma ihtimalini, tiikirik ve
nazofaringeal siliriintli 6rneklerinden 6nemli 6l¢ciide daha
yiiksek oldugunu bildirmislerdir. Ozellikle uzun siire
orneklerde, SARS-CoV-2 RNA'sinin
stabilitesinin, agiz ¢alkalama suyu Orneklerinde
nazofaringeal siiriintii orneklerine goére ¢ok daha iyi
korundugu gosterilmisir (Goldfarb et al, 2021). Diger

saklanan

solunum yolu patojenlerinin saptanmasina yonelik
yapilan calismalarda, agiz calkalama suyu orneklerinin
bogazdan alinan siiriintii 6rneklerinden daha duyarh
oldugunu bildirmislerdir (Bennett et al, 2017). Bu
¢alismada COVID-19 tanisinda nazofaringeal striintii
ornekleri yerine
almas1  ve

kisinin kendisinde nazofaringeal
tikirik  ornegi
karsilastinlmigtir. Ornekleme sirasinda viriis gercekten
nazofaringeal veya orofaringeal boslukta
bulunuyorsa veya érneklerin diizgiin sekilde alinmasinda
bir sorun varsa, daha fazla arastirmaya ihtiya¢ vardir.
Halihazirda PCR yonteminden daha iyi duyarliliga sahip
bir tam1 ydntemi olmadigl ve hastalarin Kklinik takip
verilerine ulasilamadigl icin bu ¢alismada bu miimkiin

suruntu vermesi

sadece

olmamistir. Tukiirik oOrnegi ve kisinin kendisinden
nazofaringeal siiriinti 6rnegi almasi ¢ok daha kolay
olmasina ragmen, bu yaklasim yalnizca test edilen kisi
bunlar1 gercgeklestirebiliyorsa uygulanabilir 6rnek alma
yontemleri olur. Bu

islemleri gerceklestiremeyen

hastalarda (yutma gii¢liigii, demans veya bebekler) saghk
calisan1 tarafindan nazofaringeal
alinmalidir. Saghk c¢alisani tarafindan nazofaringeal
slirtintli 6rnegi alinmasi yerine kisinin kendisinden
slirintli 6rnegi almasi hasta uyumunu artiracak, érnek

strintii  6rnegi

almanin olumsuz etkilerini ortadan kaldiracak, ornek
alan saglik personelinin enfeksiyon riskini énemli dl¢iide
azaltacak ve saglik merkezlerinin is yiikiinii belirgin
sekilde azaltacaktir. Yapilan ¢alismalarda saglik calisani
tarafindan alinan nazofaringeal siiriintii ornekleri ve
tiikiiriik orneklerinin Ct degerleri arasinda giiclii bir
korelasyon gozlemlenmistir (Braz-Silva et al, 2020;
Mahmoud et al,, 2021).

5. Sonug

COVID-19 pandemisi gibi {ist solunum yolu 6rnekleriyle
laboratuvar tanisina gidilen enfeksiyonlarda, kisinin
kendisinden  farkli 6rnek alma  ydntemlerinin
tanimlanmasi saglk calisanlarina ¢apraz bulas riskini
azaltmanin yamn sira, kullanilan kisisel koruyucu ekipman
kaynaginin azaltilmasi, o6rnek vermek ic¢in saghk
merkezlerinde uzun kuyruklarin olusmamasi seklinde
cesitli avantajlar sunar. Bu avantajlar, patojeni tarama
girisiminin uzun vadeli basarisinda ©énemli bir rol
oynayacagl gibi hastalardan daha az invaziv ve seri bir
sekilde  ornek programinin
gelistirilmesi konusunda olduk¢a 6nemlidir. Bu amagla
yapilan ve daha fazla yodntemin degerlendirilecegi
¢alismalara ihtiya¢ duyulmaktadir.

alinmas1  siirveyans

Katki Orani Beyam
Yazar(lar)in katki yilizdesi asagida verilmistir. Tim
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KUTANOZ LEiSHMANIASIS SUPHELI OLGULARDAN Leishmania
PARAZITININ ARASTIRILMASI
Aya ISAOGLU1, Hamide KAYA1*, Leyla ERSOY?, Seda TEZCAN ULGER?, Goniil ASLAN1
1Mersin University, Medical Faculty, Medical Microbiology, 33110, Mersin, Tiirkiye

Ozet: Calismada Mersin Universitesi Hastanesi Dermatoloji Poliklinigi'ne bagvuran kutandz leishmaniasis (KL) siipheli olgularda iig
farkli yontem kullanilarak Leishmania paraziti arastirilmasi ve vakalarin epidemiyolojik agidan degerlendirilmesi amaglanmistir. KL
siipheli 16 hastanin, mikroskobik inceleme yapilmak tizere cilt lezyonlarindan kazinti alindi. Giemsa boyama yontemi ile hazirlanan
preparatlar 151k mikroskobunda incelenerek parazitin amastigot formlar: arastirildi. Yara bolgesinden aspirat alinarak polimeraz zincir
reaksiyonu (PZR) yontemi ile parazitin DNA’s1 arastirildi. Bes hastadan alinan 6rnegin Novy-MacNeal-Nicolle (N.N.N) besiyerine ekimi
yapildl. Calismaya katilan hastalarin %50 (n=8)’si erkek, %50 (n=8)’si kadindir. Tiirk koékenli hastalarin oram %37,5 (n=6), Suriye
kokenli hastalarin orant %62,5 (n=10) olarak bulundu. Calismaya katilan KL siipheli hastalarin yas ortalamasi 28,31+24,73’tiir.
Mikroskobik incelemede pozitif vakalarinin oran1 %25 (n=4), PZR yontemi ile tan1 alan vakalarin orani ise %37,5 (n=6) olarak tespit
edildi. Kiltiirt yapilan hi¢bir drnekte tireme olmadi. PZR sonucuna gore pozitif olan 6 hastanin %83,3’i (n=5) Suriye gé¢meni iken
%16,7 (n=1)’si Tirk’tiir. Tiirkiye’nin bazi bolgelerinde KL halen bir halk saghg: sorunudur. KL'nin dogru tanisi i¢in klinik bulgular
laboratuvar tanisi ile desteklenmelidir. Kullanilan yontemler arasinda en duyarli yontem PZR’dir. Mikroskobik inceleme daha az
duyarhilik gostermektedir. Ayrica Suriye’de yasanan savastan dolay1 KL vaka sayisi artigi Tiirkiye'ye yansimistir. Mersin’de yapilan bu
calismada KL tanisi alan vakalarin ¢gogunun Suriye kékenli bulunmasi hastaligin goge bagh artis gosterebilecegini diisiindiirmektedir.

Anahtar kelimeler: Kutanoz Leishmaniasis, Leishmania, Amastigot, Giemsa boyama, Polimeraz zincir reaksiyonu

Investigation of Leishmania Parasite from Suspected Cases of Cutaneous Leishmaniasis

Abstract: The aim of this study was to investigate Leishmania parasite in cases with suspected cutaneous leishmaniasis (CL) admitted
to Mersin University Hospital Dermatology Outpatient Clinic using three different methods and to evaluate the cases epidemiologically.
Scrapings were taken from the skin lesions of 16 patients with suspected CL for microscopic examination. The preparations prepared
by Giemsa staining method were examined under the light microscope and the amastigote forms of the parasite were investigated. The
DNA of the parasite was investigated by polymerase chain reaction (PCR) method by taking aspirate from the wound area. Samples
from five patients were inoculated into Novy-MacNeal-Nicolle (N.N.N) medium. 50% (n=8) of the patients participating in the study
were male and 50% (n=8) were female. The rate of patients of Turkish origin was 37.5% (n=6) and the rate of patients of Syrian origin
was 62.5% (n=10). The mean age of patients with suspected CL included in the study was 28.31+24.73 years. The rate of positive cases
in microscopic examination was 25% (n=4), and the rate of cases diagnosed by PCR method was 37.5% (n=6). There was no growth in
any of the cultured specimens. While 83.3% (n=5) of 6 patients who were positive according to PCR results were Syrian immigrants,
16.7% (n=1) were Turkish. CL is still a public health problem in some parts of Turkey. For the correct diagnosis of CL, clinical findings
should be supported by a laboratory diagnosis. Among the methods used, the most sensitive method is PCR. Microscopic examination
shows less sensitivity. In addition, the increase in the number of CL cases due to the war in Syria was reflected in Turkey. In this study
conducted in Mersin, the fact that most of the cases diagnosed with CL were of Syrian origin suggests that the disease may increase due
to migration.

Keywords: Cutaneous Leishmaniasis, Leishmania, Amastigote, Giemsa staining, Polymerase chain reaction
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memelilerde  bulunan kamgisiz formu amastigot

1. Giris

Leishmania, Trypanosomatidae ailesinin Mastigophora alt
subesinde yer alan kan ve dokuya yerlesen bir
protozoondur. Leishmania parazitinin iki forma sahip
oldugu bilinmektedir. Vektér kum sinegi bagirsaginda
bulunan ve enfektif olan kamgili formu promastigot,

formudur (Kima, 2007). Bir amastigot veya promastigot
morfolojisine sahip hiicreler, belirgin sekilde farklilik
gostermesine ragmen ayni temel hiicre diizenine sahiptir,
cekirdegi 6nden kinetoplast ve bazal govdeden uzanan
bir flagellum ile korurlar (Sunter ve Gull, 2017).

Leishmaniasis tropikal ve

subtropikal bdlgelerde
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yaygindir. Leishmania U¢ ana Kklinik hastalik formuna
neden olabilmektedir. Bu Kklinik formlar; kutanoz
leishmaniasis (KL), visseral leishmaniasis (VL) ve
mukokutandz leishmaniasistir (Dietmar, 2017). En sik
goriilen formu KL'dir. Diinya ¢apinda her y1l 600.000 ila 1
milyon yeni vakanin ortaya ¢iktig1 tahmin edilmektedir;
ancak bunlarin yalnizca 200.000'i Diinya Saglik Orgiitii
(DSO)'ne bildirilmektedir. KL vakalarinin yaklasik %95'i
Amerika, Akdeniz havzasi, Orta Dogu ve Orta Asya'da
meydana gelmektedir. Ayrica kiiresel olarak her yil
tahminen 50.000 ila 90.000 yeni VL vakasi ortaya
cikmakta ve bunlarin  yalmzca %25-45'i DSO'ye
bildirilmektedir (WHO, 2023).

Klinik olarak KL siipheli olgularda kesin tani1 koymak i¢in
en sik kullanillan yodntemlerden biri mikroskobik
inceleme yontemidir. Bu yontem en basit ve en hizl
tekniktir, ancak 6zellikle kronik lezyonlarda duyarlilig
distiktiir. Bir diger geleneksel yontem lezyonlardan
parazitlerin kiiltiirlenmesidir, ancak kiiltiir uzun bir stire
gerektirir ve her zaman olumlu bir sonug¢ vermeyebilir
(Inc1 ve ark. 2015). Son yillarda KL tanisinda molekiiler
yontemler kullanilmaya baslanmistir. Yiiksek duyarlilik
gosteren molekiiler yontemler (PZR gibi) ile kesin tani
konulabilir. Ayni zamanda ger¢ek zamanlh PZR ydntemi
ile tlir diizeyinde tanimlama da yapilmaktadir (Galluzzi
ve ark., 2018).

Bu calismada KL siipheli olgularda ii¢ farkli yontem

kullanilarak  Leishmania paraziti arastirilmasi ve
vakalarin  epidemiyolojik acidan  degerlendirmesi
amaglanmistir.

2. Materyal ve Yontem

Calismaya, Aralik 2019-Mart 2021 tarihleri arasinda
Mersin Universitesi Hastanesi Dermatoloji Poliklinigi'ne
basvuran ve KL silipheli tespit edilen 16 hasta dahil edildi.
Hastalarin lezyonlarindan alinan kazinti ve aspirat 6rnegi
¢alisma anina kadar saklandi.

2.1. Orneklerin Alinmasi

2.1.1. Smear érneklerinin alinmasi

KL siipheli lezyonlar %70’lik alkol ile temizlendikten
sonra bistiiri kullanarak lezyonun kenarindaki saglam
deriye yakin olan boélgeden kazinti alindi ve temiz bir
lamin tizerine yayma yapildi.

2.1.2. Aspirasyon s1visl1 alinmasi

Insiilin enjektoriine %0,9'luk sodyum kloriirden (NaCl)
0,5 ml alindi. KL siipheli lezyonu %70’lik alkol ile
temizlendikten sonra lezyonun kenarindaki saglam
deriye yakin olan bdlgede, insiilin enjektord girildi ve
steril NaCl ¢ozeltisi lezyonun igerisine birakilip sonra
lezyon icindeki siwv1 enjektére geri alindi. Alinan
aspirasyon oOrnekleri iki ayr1 temiz ependorf tiiplerine
paylastirildi. Bu tiliplerin birisi Novy-MacNeal-Nicolle
(N.N.N.) besiyerine ekim i¢in kullanildi, digeri ise
polimeraz zincir reaksiyonu (PZR) i¢in kullanildi.

2.2. Mikroskobik incelenme

Hazirlanan yayma preparat Giemsa boya ile boyanarak
mikroskopta incelendi. Leishmania’nin amastigot formu
arastirildi.

2.3. Novy-MacNeal-Nicolle (N.N.N.) Besiyerine EKkim
Buzdolabindan ¢ikarilan besiyeri oda sicakligina getirildi.
Aspirat sivis1 alinir alinmaz steril kosullarda besiyeri
lizerine inokiile edildi ve 24 °C’lik etiivde dik seklinde bes
giin boyunca inkiibasyona birakildi. Bes giin sonunda
besiyerinde bulunan sividan pastér pipet ile alinarak,
lam-lamel arasinda mikroskopta 40x'lik objektif ile
parazitin promastigot formu arastirildi. Promostigot
gorilmedigi durumlarda ekim yapilan besiyeri 20 giin
daha 24 °C etiivde bekletildi ve kiiltiirler her 4 giinde bir
promastigotlar acisindan degerlendirildi.

2.4. Klinik érnekten DNA Ekstraksiyonu

DNA ekstraksiyonu High Pure Viral Nucleic Acid
(lot:13554700 Roche Diagnostics Gmbit Manheim,
Germany) kiti ile firma onerilerine uygun olarak yapildi.
Ekstrakte edilen DNA’lar PZR asamasina kadar -20 °C’de
saklandi.

2.5. Polimeraz Zincir Reaksiyonu (PZR)Uygulamasi
Calismada Leishmania spp. tespiti
miniekzon gen bolgesi hedeflendi. Bu bdlgenin PZR ile
amplifikasyonunda Fme (5'-TAT TGG TAT GCG AAA CTT
CCG-3") ve Rme (5'-ACA GAA ACT GAT ACT TAT ATA
GCG-3') primer cifti kullanildi. Her bir 6érnegin PCR
amplifikasyonu, 50 pl'lik  reaksiyon
gerceklestirildi. PZR i¢in reaksiyon karisimi; 5 pl 10 x
PCR tampon (NH4), 5 pL MgCl2 (25 mM), 1 pL dNTP
karisimi (10 mM), 6 uL. DMSO, her bir primer igin 0,5 pL
(100 pmol/uL), 0,5 puL. Taq DNA polimeraz (1,25 U) ve 5
ul 6rnek DNA’s1 icermektedir.

Amplifikasyon kosullari, 94 °C’de 5 dakika baslangi¢
denatiirasyonu, ardindan 25 doéngi 94 °C'de 1 dakika
denatiirasyon, 54 °C’de 1 dakika baglanma ve 72 °C’de
1,5 dakika uzama basamaklar1 ve son olarak 72 °C’de 5
dakika son wuzama basamagl seklinde wuygulandi.
Amplifikasyon irinleri, 0,5 pg/ml etidyum bromiir
iceren %?2’lik agaroz jelde 130 voltta 45 dakika
elektroforeze tabi tutulduktan sonra ultraviole 15181
altinda goriintilendi ve PZR iriinlerinden 450 baz cifti
(b¢) uzunlugunda bant elde edilen érnekler pozitif olarak
degerlendirildi (Koltas ve ark., 2016).

2.6. Istatistiksel Analiz

Istatistiksel analiz Statistica version 13.5.0.17 programi
ile yapilmistir. Calisma sonuclar1 yiizde/frekans olarak
verilmistir.

icin  parazitin

hacminde

3. Bulgular

Calismaya katilan 16 hastanin %50 (n=8)’si erkek %50
(n=8.si kadin olup yas ortalamasi 28,3+24,7 (min-maks:
1-74) y1l olarak tespit edildi. Tiirk hastalarin oranm %37,5
(n=6) iken Suriyeli hastalarin oran1 %62,5 (n=10) idi.
Hastalarin %56,3(n=9)’tiniin tek bir lezyonu %43,7
(n=7)’sinin iki veya daha fazla lezyonu mevcuttu. Bu
hastalardan ikisinde iki lezyon, ii¢iinde {i¢ lezyon, birinde
dort lezyon ve bir hastada da 8 lezyon bulunmaktaydi.
Lezyonlarin viicutta lokalize oldugu bélgeler; 10 (%62,5)
yluzinde bes (%31,25) hastanin st
ekstremitede ve bes (%31,25) hastanin da alt
ekstremitede lezyonu bulundugu goriildii. Hastalara ait

hastanin
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demografik veriler ve laboratuvar test sonuglar1 Tablo
1’de goriilmektedir.

Giemsa ile boyanan preparatlarin  mikroskobik
incelemesinde dort hasta (%25)’da pozitiflik saptandi
(Sekil 1). Kiiltiirti yapilabilen bes 6rnegin ise higbirinde

ireme gorilmedi. PZR ile alti hasta (%37,5) Leishmania
spp. pozitif olarak tespit edildi (Sekil 2) (Tablo 1). PZR ile
tani alan bes hasta Suriye kokenli iken, bir hastanin Tiirk
kékenli oldugu belirlendi.

Tablo 1. Hastalarin yas, cinsiyet, lezyon sayis1 ve bolgesine gore dagilimi, laboratuvar bulgular:

No Yas Cinsiyet Uyruk Lezyon sayist  Lezyon bolgesi Mikroskobik inceleme Kiltiir PZR
1 56 K Tirk 3 Yiiz - -
2 5 K Suriye 1 UE + +
3 5 K Suriye 3 Yiiz, AE - -
4 74 K Tirk 1 Yiiz - -
5 2 E Suriye 4 Yiiz, AE - -
6 40 K Suriye 1 UE + +
7 5 K Suriye 3 Yiz, AE - -
8 25 E Tirk 2 AE - -
9 47 K Tirk 1 Yiiz - -
10 30 E Suriye 1 UE + +
11 6 E Suriye 1 Yiiz
12 1y1l 2 E Suriye 2 Yuz - - -
ay
13 6 E Suriye 1 Kulak - - -
14 47 E Tirk 1 Yiiz - - -
15 64 K Suriye 8 UE, AE - -
16 40 E Tirk 1 UE - -

UE= iist ekstremite, AE= alt ekstremite.

R

Sekil 1. Pozitif bir hasta 6rneginde gozlenen Leishmania
amastigot formlar1 (Giemsa, x1000).

Sekil 2. PZR irilnlerinin agaroz jel elektroferez

goriintiisii, Kuyu M: 100 baz ¢ifti DNA molekiiler agirhk

4. Tartisma

KL, diinyanin 98 iilkesinde goriilen, endemik iilkeler
arasinda Tirkiye'nin de bulundugu 6nemli bir halk
sagligi (Harman, 2015). 1933 yilinda
Tiirkiye'nin Giineydogu Anadolu Bolgesi'nin KL agisindan

sorunudur

endemik bir bélge oldugu belirtilmistir. Ulkemizde
1950’li yillarda hastaligin yayilmasini saglayan vektorler
ile miicadele edilmesi vaka sayilarinda azalmalar
beraberinde getirmistir. Ancak 1985 ve sonrasinda
vektor kontroliiniin yetersiz olmasi 6zellikle Sanliurfa
ilinde ve Cukurova bdlgesinde vaka sayilarinda tekrar
artisa neden olmustur (Korkmaz ve ark., 2015; COmert ve
ark,, 2020).

Tiirkiye genelinde 1990-2010 yillar1 arasinda 46.003
yeni KL vakasi raporlanmis ve bu vakalarin %96’s1
Kahramanmaras, Sanlurfa, Hatay, Osmaniye, Diyarbakir
ve Mersin'den bildirilmistir (Korkmaz ve ark., 2015;
Comert ve ark., 2020). Tiirkiye’de KL etkeni olan tiirler; L.
tropica ve L. infantum’dur. Ancak son yillarda L. major ve
L. donovani tiirlerine de rastlanmaya baslanmistir
(Cizmeci ve ark., 2019; Ozbilgin ve ark., 2019).

Ulkemizde gériilen KL olgu sayisinda artisin en dnemli
nedeni Suriye i¢ savasi sonucu 3,5 milyon miiltecinin
Tirkiye'ye siginmasidir. 2013 yilinda Tirkiye’de 2268
Tirk ve 2000’den fazla Suriyeli KL vakasi rapor
edilmistir (Harman, 2015). inci ve arkadaslar1 Ocak
2011-Haziran 2014 tarihleri arasinda Kahramanmaras
Siitci imam Universitesi’nde KL tamisi almis 110 hastay1

standardi (GeneRuler 100 bp DNA Ladder, SM0241, degerlendirmistir. Calismada hastalarin %69
Thermo Scientific), Kuyu 1-4: hasta drnekleri, PK: Pozitif (n=76)'unun cadir kamplarda yasayan Suriyeli
kontrol, NK: Negatif kontrol).
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miilteciler, %31 (n=34)’inin Tirk vatandasi oldugu tespit
edilmistir (Inci ve ark, 2015). Calismamizda 16 KL
stipheli hastanin altis1 KL tanis1 almistir. KL tanisi alan
vakalarin %83,33 (n=5)lniin Suriye kokenli oldugu
belirlenmistir. Bu sonug¢ miilteci gocii ile artan vaka sayisi
arasindaki iligkiyi yansitmaktadir.

Ozkeklik¢i ve arkadaslar tarafindan Ocak 2009-Temmuz
2015 tarihleri arasinda 567 KL siipheli hasta ile yapilan
calismada, hastalarin Giemsa boyali preparatlarinin
mikroskobik incelemesinde %46,4’'linlin pozitif olarak
saptandig1 ve bu hastalarin %66,2’sinin Tiirk, %33,5’inin
Suriye ve %0.38'inin Afganistan kokenli oldugu
bildirilmistir. KL siipheli hasta 6rneklerinin 34’ti PZR ile
incelenmis ve 20'si pozitif tespit edilmistir, yapilan dizi
analizi sonucunda 6rneklerin 18'i L. tropica, ikisi (1 Ttrk
ve 1 Suriyeli) L. infantum olarak belirlenmistir
(Ozkeklikci ve ark., 2017). Gaziantep’te Leishmaniasis
tan1 ve tedavi merkezinde Nisan 2013- Nisan 2014
tarihleri arasinda bagvuran 635 hasta retrospektif olarak
degerlendirilmis ve hastalarin %89,4’liniin Suriye,
%10,6'sinin - Tiirkiye uyruklu oldugu bildirilmistir
(Korkmaz ve ark., 2015). Salman ve arkadaslarinin 2010-
2013 yillar1 arasinda Nizip Devlet Hastanesi’'nde yaptigl
bir ¢alismada 416 KL siipheli 6rnegin mikroskobik
inceleme yontemi kullanilarak tarandiginda pozitiflik
orani %18,5 olarak bildirilmistir. KL saptanan hastalarin
%80,5’i Suriyeli iken ve 9%19,5'inin Tirk oldugu
belirtilmistir (Salman ve ark, 2014). Calismamizda
mikroskobik incelemede pozitiflik (%25)
tilkemizde yapilmis diger c¢alismalar ile yakin
bulunmustur. Calismamizdaki KL tanis1 alan vaka
sayilarinin Suriyeli/Tiirk orani literatiir ile uyumludur.
WHO raporlarina gore Suriye KL’den en ¢ok etkilenen
tilkelerden biridir ve yilda 25.000'den fazla vaka
bildirilmistir. Suriye’de KL etkeni tiirler L. infantum ve L.
major'dur (Hayani ve ark., 2015). 2011 yilindan sonra ve
Suriye’deki savas nedeniyle saglik sektorii oOnemli
derecede olumsuz etkilenmistir ve giintimiizde hastalikla
miicadele i¢in 6nlem alinmamasi nedeniyle bir salgin

orani

haline gelmistir (Hayani ve ark., 2015; Muhjazi ve ark,
2019).

Suriye’nin komsusu olan Liibnan iilkesinde savas
basladiktan sonra KL vakalarinda artis gozlenmistir.
Alawieh ve arkadaglar1 2001-2014 arasinda Liibnan’da
bildirilen tiim leishmaniasis vakalarin1 incelemistir.
Toplamda, 0-6 vaka araligindaki énceki bir yillik sayiya
kiyasla 2013 yilinda 1033 yeni leishmaniasis vakasi
rapor edildigi bildirilmistir. Insidans artis sebebi
arastirildiginda 2013 yilinda bildirilen vakalarin ¢ogu
Suriyeli miilteciler ve onlarin bulundugu yogunlasma
alanlariyla ilgili oldugu vurgulanmistir (Alawieh ve ark,
2014). Calismamizda literatiir ile uyumlu olarak KL
saptanan hastalarin ¢ogunun Suriyeli koékenli oldugunu
saptanmistir.

Diinyanin her tarafinda KL
laboratuvar tani yontemleri karsilastirma amaciyla gesitli
calismalar yapilmistir. Chargui ve arkadaslarinin
yayinladigl bir c¢alismada 2005 yilinda Tunus Saghk

tanisinda  kullanilan

Merkezi'ne basvuran 430 KL siipheli hastadan alinan
orneklerle tani yontemleri karsilastirilmis ve PZR’nin
duyarlhiliginin mikroskobik incelemeye (%80,8) ve kiiltiir
yontemine (%29) goére daha yiiksek oldugu (%99,3)
bildirilmistir (Chargui ve ark, 2005). Akkafa ve
arkadaslar1 2008 yilinda, Tirkiye'nin KL endemik
illerinden Sanhurfa’da 51 KL stipheli hastalardan yayma
alarak, orneklerden hem mikroskobik inceleme hem de
PZR yontemi uygulamislardir. PZR ile pozitiflik oraninin
mikroskobik incelemeye (%64) gore %96 oraniyla daha
yiiksek oldugunu belirlemislerdir (Akkafa ve ark., 2008).
Calismamizda KL tanisinda mikroskobik inceleme ve PZR
yontemi kullanilmistir, mikroskobik incelemede pozitiflik
orant %25 bulunurken, PZR yo6ntemi kullanilarak
pozitiflik oran1 %37,5’tir. 16 6rnegimizden 5 6rneginin
N.N.N. besiyerine ekim yapilmistir, ancak {ireme
olmamistir. PZR ile pozitif bulunan, ancak kiiltiir tiremesi
olmayan veya mikroskobik incelemede negatif bulunan
hastalarda parazit yogunlugunun az olmasina bagh
olarak negatif tanimlandigin1 diistinmekteyiz. PZR ile az
yogunlukta parazit iceren orneklerin de pozitif sonug
vermesi ve daha duyarl bir yontem olmasi sebebiyle
tanida kullaniminin daha etkin olacag) kanaatindeyiz.

5. Sonug

Tirkiye’nin bazi boélgelerinde KL halen bir halk saghg:
sorunudur. Suriye’de yasanan savastan dolay1 KL vaka
sayisl artist bu bolgeden gog alan Tiirkiye’ye yansimistir.
Calismamizda KL tanisi alan vakalarin ¢ogunun Suriyeli
hastalar oldugu bulunmustur. Ama ¢alismamizda dahil
edilen Suriyeli KL tamili hastalar Tirkiye genelindeki
Suriyeli KL hastalarin tamamini yansitmamaktadir.
Clinkii ¢ok sayida tani konulmayan ve tedavi almayan
olgu vardir. Bu sebeple Tiirkiye Cumhuriyeti tarafindan
kurulan Goég¢men Saghgi Merkezleri'nde KL siipheli
hastalarin laboratuvar tanisi yapilmasi ve KL saptanan
hastalarda diisitk maliyetle saglanmasini
onermekteyiz.

tedavi

Limitasyonlar

Calismamiz laboratuvarimizda yiiksek lisans tezi olarak
yapimistir. Buna bagh olarak proje siirecinin kisith
olmasi ve erisilen hasta sayisinin az olmasi nedeniyle az
sayida olguda pozitif varilmistir.  Teknik
yetersizlik, malzeme yasanan gigliikler
sebebiyle sadece bes 6rnek i¢in kiiltiir hazirlanabilmistir.

sonuca
temininde
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Katki Orani1 Beyam
Yazar(lar)in katki yiizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistir.

Al HK. L.E. S.T.0. G.A.
K 30 10 10 20 30
T 30 10 10 20 30
Y 20 20 20 20 20
VTI 40 10 30 10 10
VAY 30 10 20 20 20
KT 20 20 20 20 20
YZ 10 30 30 10 20
KI 20 20 20 20 20
GR 10 30 30 10 20
PY 20 10 20 20 30
FA 100

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, Kl= kritik inceleme, GR= goénderim ve
revizyon, PY= proje yonetimi, FA= fon alimi.

Catisma Beyani
Yazarlar bu ¢alismada hig¢bir ¢ikar iligkisi olmadigini
beyan etmektedirler.

Etik Onay/Hasta Onami

Bu calisma, Mersin Universitesi Klinik Arastirmalar Etik
Kurulu tarafindan etik  kurul
gerceklestirildi (onay tarihi: 04 Aralk 2019, onay
numarasi: 2019/539) Calismaya dahil edilen hastalarin
onamlari alinmistir.

onayl alinarak

Bilgilendirme ve Tesekkiir Beyam

Bu calisma icin Mersin Universitesi Bilimsel Arastirma
Projeleri Birimi'nden 2020-1-TP2-4023 numarasi ile
proje destegi alinmistir.
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Abstract: An immunological condition known as autoimmunity causes the excessive generation of autoantibodies against self-antigen
and is characterized by enhanced T-cell activation and extra-stimulated B-cells. The development of lymphatic follicle germinal centers
(GCs), the maturation of B cells, and differentiation into plasma cells are all significantly aided by follicular helper T cells (Tfh). Tth cells
express the transcriptional regulator B cell lymphoma 6 (BCL-6), C-X-C chemokine receptor 5 (CXCR5), inducible T cell co-stimulator
(ICOS), and programmed cell death protein 1 (PD-1). The production of interleukin (IL)-21 and low expression of the chemokine (C-C
motif) receptor 7 (CCR7) define Tth cells. Additionally, Tth cells are a diverse population of cells with the potential to co-express
minute quantities of transcription factors, such as T-box expressed in T cells (T-bet), GATA-binding protein 3 (GATA-3), and retinoic
acid receptor-related orphan receptor (ROR-t). Tth cells that also produce IL-21, IL-4, IL-17, and IFN-y are referred to as Tfh1, Tfh2,
and Tth17 cells, respectively. The control of humoral immunity is carried out by follicular regulatory (Tfr) cells that express Forkhead
box protein 3 (Foxp3). Tfr cells can, however, decrease T-B cell interactions through the cytotoxic T lymphocyte-associated protein 4
(CTLA-4) while promoting B cell maturation through IL-10. In the context of autoimmunity, the role of Tth and Tfr cells is still not fully
understood. We intend to present the most recent data on the characteristics and function of Tfth and Tfr cells under conditions of

autoimmunity in this review.
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1. Introduction

Autoimmune disease is a common trait of the varied
group of disorders that loss of immunological tolerance
to self-antigens (Wojciechowicz et al.,, 2022) Continuous
irregular functioning of the immune system reveals
autoimmune disease. Pathogenesis of autoimmune
diseases is started by the interaction of environmental
variables and genetic predisposition (Goverman et al,
2021). There are still a lot of unanswered concerns about
the etiology of these diseases due to the variety of their
pathophysiology. Follicular helper T cells (Tth) are a
more recent name for the fraction of helper T cells that
are distinguished by surface expression of chemotaxis
cytokine receptor (CXCR)5 (Breitfeld et al., 2000; Schaerli
etal, 2000). Tth has been shown to play a significant part
in the development of high-affinity, class-switched
antibodies (Laguna-Goya et al, 2019). Autoimmune
disorders frequently exhibit increased interleukin (IL)-
21 expression, and Tfh cells are the main sources of IL-21
(Ren et al, 2021). It has been demonstrated that
excessive Tfh activation can cause autoimmunity; as a
result, differentiation and functions need to be carefully
regulatory cells (Tfr), a
subpopulation of Foxp3-expressing regulatory T cells,

controlled. T follicular

regulate the germinal center (GC) reaction (Sage et al.,
2020). According to recent research, Tfr cells are crucial
in reducing the presence of self-reactive B cells in the GC
(Sage et al.,, 2020). In this review, we will aim to share the
latest knowledge about the characteristics and function
of Tfh and Tfr cells in autoimmunity settings.

2. Follicular Helper T Cells

When the CD4+ T cell interacts with a dendritic cell (DC),
the antigen-presenting cell (APC), Tth differentiation
begins. A naive CD4+ T cell's activation is started by co-
stimulatory molecules, which DC generates, MHC-II
expression, and cytokine production (Jogdand et al,
2016). The expression of the transcriptional repressor B
cell lymphoma 6 (Bcl-6) and early Tfth development are
influenced by the molecules inducible T cell co-
stimulator (ICOS) and interleukin-6 receptor (IL-6R).
Pre-Tth cells, which develop from Bcl-6*CD4+ T cells,
engage with B cells and supply extra signals to promote
GC-Tth development (Crotty, 2019).

Tth cells are mostly present in lymph nodes, which are
secondary lymphoid organs, and in chronically inflamed
tissues that develop into lymphoid follicles (Hutloff,
2018). CXCRS5, ICOS, programmed cell death protein 1

BS] Health Sci / Gulam HEKIMOGLU et al.

735

This work is licensed (CC BY-NC 4.0) under Creative Commons Attribution 4.0 International License



Black Sea Journal of Health Science

(PD-1), BCL-6, and IL-21 are all expressed by Tth cells.
Tth cells also control the development or responses of
GCs and the activation of B cells (Vinuesa et al,, 2016;
Tangye et al, 2013). Pre-Tfh cells can move into B cell
regions in the lymph node by upregulating the CXCR5
and downregulating the C-C chemokine receptor 7
(CCR7) (Webb et al.,, 2017). Pre-Tfh cells interact with
pre-activated B cells to help them fully develop into Tth
by presenting antigens at the T-B cell boundary (Ma et al,,
2012). Tth cells initiate and sustain GC responses in
addition to mediating the positive selection of particular
GC B cell clones for terminal development. Additionally,
Tth cells aid GC responses, create effector cytokines
including IL-21, and direct B cells to develop into plasma
cells (Krdutler et al, 2017). Additionally, Tfh cells
suppress Tfr cells by secreting IL-21, inhibiting Tfr cell
growth (Sage etal,, 2020).

Characteristics of Tfh cells

The production of high-affinity antibody responses
depends on Tfh cells, which are also crucial to the
adaptive immune response. Tth cells can be identified by
the expression of certain markers such as CXCR5, ICOS,
PD-1, and BCL-6 as well as by the low levels of CCR7
expression. These indicators' molecular interactions are
investigated to understand how they affect Tfh cell
migration, development, activation, and cooperation with
B cells. Tfh cells express the chemokine receptor CXCRS5,
which is essential for their migration to lymphoid
follicles where they can interact with B cells. Tth cells can
focus on these specialized microenvironments because of
CXCR5 expression. Effective antibody responses are
aided by Tth cells, which allow crucial interactions with B
cells (Crotty, 2019). The co-stimulatory molecule ICOS,
which is expressed on Tfh cells, helps Tfh cells survive
and differentiate into a fully functioning state. The Tfh
cell activation and good cooperation with B cells are
facilitated by the contact between ICOS and its ligand on
B cells, which increases the efficiency of the immune
response (Vinuesa et al, 2016). An inhibitory receptor
called PD-1 that is present on Tfh cells limits Tth cell
activity, avoiding overreactions from the immune system
and encouraging the proper selection of high-affinity B
cells (Sage et al, 2013). This regulatory mechanism
ensures the fine-tuning of the immune response and
prevents immunopathology. Tfh cells express BCL-6, a
transcription factor, which acts as a key regulator of their
ability to differentiate, survive, and perform in the
germinal center. It plays a crucial part in the adaptive
immune response by orchestrating the connections
between B cells and the genes that regulate the
production of Tfh cell growth (Johnston et al,, 2009). Tfh
cells have low amounts of the chemokine receptor CCR7,
which is necessary for migration to secondary lymphoid
organs. This permits Tth cells to preferentially cluster
within lymphoid follicles, where they are an essential
support for B cells that are producing antibodies and
maturing into their affinities. The specialization of Tfh
cells in fostering efficient antibody responses is

facilitated by CCR7 downregulation (Crotty, 2014).
Production of IL-21, which is essential for B cells to
produce high-affinity antibodies, is one of the primary
roles of Tth cells. B cell survival, proliferation, and the
generation of antibodies with higher affinities for
particular antigens are all aided by the potent growth
and differentiation factor of IL-21 (Linterman et al,
2009).

3. Heterogeneity of Tfh Cells

3.1. Co-expression of Transcription Factors from
Other Cell Subsets

Recent research has demonstrated that Tth cells have an
extraordinary level of heterogeneity, which is made
possible by the co-expression of transcription factors
from different T cell subsets (Choi et al, 2011). For
instance, a particular subgroup of Tfh cells is designated
as Tfh1l cells because they co-express T-bet, a
transcription factor usually connected with Th1l cells.
Similar to this, some Tth cells are classified as Tth2 cells
because they contain GATAS3, a transcription factor that is
mainly present in Th2 cells. Additionally, Tfh17 cells are
Tfh cells that express RORt, a transcription factor
commonly connected with Th17 cells (Hogquist et al,,
2014). Circulatory Tfh1 cells also express CXCR3 and
Tfh17 cells express CCR6, but Tfh2 cells express neither
CXCR3, nor CCR6 (Schmitt et al.,, 2014).

3.2. Tfh1, Tfh2, and Tfh17 Cells

The many Tth cell subsets perform a variety of functions
during the germinal center reaction and antibody
production. With their IFN-y production and T-bet
expression, Tfhl cells support the development of
antibody isotypes like IgG2a and cell-mediated immune
responses. Tfh2 cells play a key role in boosting humoral
immunity and allergic reactions by secreting IL-4, IL-5,
and IL-13, which are needed for B cell class switching to
IgE and IgG1. Tfh2 cells also play a key role in fostering
innate immunity. Tfh17 cells have a role in the
production of particular antibody isotypes, such as the
IgA and IgG subclasses, by generating IL-17 and
expressing RORt. Tfh17 cells have also been linked to the
control of mucosal immunity and resistance to specific
infections (Hogquist et al.,, 2014).

4. Follicular Regulatory Cells

Tfr cells are a subset of regulatory T cells that develop
from thymic progenitors that express both Foxp3 and
Bcl-6 (Chung et al., 2011), and control the role of Tfh cells
as well as the formation of GCs in secondary lymphoid
organs, which implies they control autoimmunity
(Stebegg et al., 2018). Tfr cells are characterized by an
expression of FoxP3+ and initiate interaction with
natural Treg cells by DCs. Through contact with B cells,
Tfr cells get differentiation signals within the B cell
follicle, which improves the transcriptional program of
Tfr cells and promotes repression. Tth cells require
achaete-scute homolog-2 (Ascl2) for CXCR5 expression,
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while Tfr cells show a dependence on activated nuclear
factor T cells (NFAT)-2 (Liu et al., 2014).

Autoimmunity may be brought on by Tfr cells that are
malfunctioning, according to recent findings. For
extremely selective autoantibody synthesis suppression,
Tfr cells are crucial (Botta et al., 2017). The main function
of Tfr cells is to inhibit cytokine production of Tfh cells
and to reduce B cell-mediated antibody production. IL-
21, on the other hand, inhibits Tfr cells (Linterman et al.,
2011).

4.1. Involvement of Tfr
Autoreactive B Cells in GCs

Cells in Declining
By preventing autoreactive B cells from activating within
the GCs, Tfr cells serve a vital role in sustaining
immunological tolerance (Sage et al, 2015; Wing et al,,
2018). To avoid the production of self-reactive antibodies
and the emergence of autoimmune disorders, Tfr cells
use a variety of strategies to inhibit the activation and
proliferation of autoreactive B cells.

One of the ways Tfr cells carry out their suppressive
activity is by direct interaction with autoreactive B cells
(Sage et al,, 2013). Through this interaction, autoreactive
B cells can receive inhibitory signals from Tfr cells, which
reduces the intensity of their activation and subsequent
differentiation. Tfr cells suppress the production of self-
reactive antibodies by directly interacting with
autoreactive B cells to restrict their contribution to the
antibody repertoire.

Interleukin-10 (IL-10) is a crucial cytokine released by
Tfr cells and has powerful immunosuppressive effects
(Laidlaw et al., 2017). IL-10 can reduce the pathogenic
potential of autoreactive B lymphocytes by preventing
their activation, proliferation, and differentiation. The
production of transforming growth factor-beta (TGF-B), a
different immunosuppressive cytokine that can reduce
the activity of autoreactive B cells within the GCs by Tfr
cells has also been demonstrated (Wollenberg et al,
2011).

Tfr cells help to maintain immunological tolerance and
ward off autoimmune disorders by actively regulating
the activation of autoreactive B cells in the GCs. Tfr cell
dysregulation or depletion can cause autoreactive B cells
to activate and differentiate unchecked, producing self-
reactive antibodies and triggering the onset of
autoimmunity (Sage et al,, 2015).

5. Suppression of T-B Cell Interactions
through CTLA-4

CTLA-4 is a crucial component involved in this regulatory
pathway, which is how Tfr cells carry out their
suppressive function by reducing T-B cell interactions
(Sage et al, 2015; Sage et al,, 2016). Tfr cells contain
CTLA-4, which is widely regarded as a key negative
regulator of T-cell activation and is essential for
regulating humoral immune responses.

The contact between Tfr cells and B cells in the germinal
centers is prevented by CTLA-4 expression on Tfr cells

(Wing et al,, 2019). The competitive inhibitory effect of
CTLA-4, which is mostly expressed on B cells and
interacts with its ligands CD80 and CD86, limits the co-
stimulatory signals required for T-B cell cooperation. The
generation of high-affinity antibodies is downregulated
as a result of CTLA-4 expression on Tfr cells suppressing
T-B cell interactions.

It is crucial to understand CTLA-4's inhibitory function in
the context of Tfr cell-mediated humoral immunity
control. Unchecked interactions between T-B cells and
germinal centers, increased germinal center reactions,
and dysregulated antibody responses can result from
disruption or lack of CTLA-4 expression on Tfr cells
(Watanabe et al, 2007). Such dysregulation may
contribute to the development of autoimmune diseases
or compromised immune tolerance.

6. Enhancement of B Cell Maturation Via IL-
10

Tfr cells perform additional tasks in addition to inhibiting
T-B cell interactions, as evidenced by the fact that they
help B cells mature by secreting the anti-inflammatory
cytokine IL-10 (Laidlaw et al, 2017; Simpson et al,
2010). A crucial mediator in preserving immunological
tolerance and delaying the onset of autoimmune
disorders is IL-10. The survival, proliferation, and
differentiation of B cells are significantly aided by the
release of IL-10 by Tfr cells. Tfr cells' IL-10 production
creates a regulatory loop in the germinal centers, where
it directly influences B cells (Laidlaw et al., 2017). IL-10
works by increasing B cell survival, promoting their
growth, and assisting their differentiation into plasma
cells that secrete antibodies.

The relevance of Tfr cells in preserving immunological
homeostasis within the germinal centers is highlighted
by their dual regulatory role in influencing the function of
both Tth cells and B cells. Tfr cells assist in orchestrating
the delicate balance between immunological activation
by blocking Tth-B  cell
interactions while further encouraging B cell maturation
through IL-10 production.

and tolerance excessive

7. The Function of Tfh and Tfr Cells in

Autoimmunity

The development of autoimmune disease depends
heavily on Tfh and Tfr cells, whose imbalance might be
harmful to immunological homeostasis (Sage et al,
2016). An imbalance between Tfh and Tfr cells can cause
B cells to become abnormally activated, which can result
in the creation of autoreactive antibodies and consequent
tissue injury.

Due to their excessive stimulation of B cells and
generation of autoantibodies, Tth cells have been linked
to the pathophysiology of several autoimmune disorders,
including lupus erythematosus (SLE),
rheumatoid arthritis (RA), and multiple sclerosis (MS)
(Craft, 2012; Linterman et al., 2009). Tth cells are crucial

systemic
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for the development of GCs and the subsequent
production of anti-dsDNA antibodies, and they are linked
to higher disease activity in SLE (Simpson et al,, 2010). In
RA, Tth cells help B cells differentiate into plasma cells,
which help to produce autoantibodies and cause tissue
damage (Humby et al., 2009). Tth cells play a role in the
production of pathogenic antibodies in MS, which aids in
the progression of the disease (Krumbholz et al., 2006).
On the other hand, it has been discovered that Tfr cells
play a crucial role in humoral immune regulation and the
suppression of autoreactive B cells within GCs (Sage et
al, 2014). Tfr cells block T-B cell interactions by
expressing CTLA-4, preserving immunological tolerance
(Chao et al.,, 2018). Aside from that, Tfr cells encourage B
cell maturation by secreting IL-10 (Wing et al., 2008).
Type 1 diabetes (T1D), SLE, and RA are autoimmune
disorders that have been linked to Tfr cell dysregulation
(Sage et al, 2015). Tth cell activation and autoantibody
production increase in RA due to Tfr cells' impaired
suppressive activity (Wing et al, 2018). Tfr cells are
essential in T1D because they decrease autoreactive B
cell activation and stop the onset of autoimmunity (Wing
etal, 2014).

Maintaining a balanced interplay between Tth and Tfr
cells is crucial for the regulation of humoral immunity
and the prevention of autoimmune diseases (Sage et al,,
2015). The abnormal activation of B cells, the creation of
autoreactive antibodies, and consequent tissue injury can
all be caused by the dysregulation of this delicate
equilibrium.

8. Implications and Future Perspectives
Understanding the functions and regulation of Tfh cells
has significant implications for various areas of
immunology. Insights into Tth cell biology may lead to
the development of novel therapeutic strategies for
autoimmune diseases, where Tth cells can be targeted to
modulate aberrant immune responses. Furthermore,
innovative vaccination approaches can be designed to
enhance antibody responses by leveraging the unique
characteristics of Tth cells. Continued research into Tfh
advancements in
design.
understanding the intricate mechanisms employed by Tfr
cells to control autoreactive B cell responses is of utmost
importance in deciphering the pathogenesis of
autoimmune diseases. Further research into the specific
molecular and cellular interactions involved in Tfr cell-
mediated regulation may wunveil novel therapeutic

cell biology holds promise for

immunotherapy and vaccine However,

strategies for the treatment of autoimmune disorders.

9. Conclusion

Extensive analysis reveals that autoimmune disorders
share the characteristic of overactivated Tfh cells, while
self-antigen exposure influences Tfr cell levels. Poor Tfr
function relative to Tth cells can favor self-reactive
responses. Targeting these cells holds promise as a

therapeutic strategy for autoimmune diseases,
highlighting their crucial role in the immune response.

Future research should examine how Tfh cells and Tfr
cells interact. In addition, it is important to look into
other follicle cell types like follicular DCs, tingle body
macrophages, and newly identified follicular cytotoxic T
cells. Tfh and Tfr cells will be used to uncover biomarkers

in upcoming clinical studies, enabling these applications.
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INME SONRASI CINSEL iSLEV BOZUKLUGUNDA HEMSIRENIN
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Ozet: inme sonras cinsel islev bozuklugu, inmeli hastalarin yarisindan fazlasinda goriiliir ve hastanin yagami tizerinde 6nemli etkilere
sahiptir. Olduk¢a yaygin olup yeterince taninmayan bir komplikasyondur. inme sonrast cinsel islev bozukluklarinin, hem organik hem
de psikososyal nedenler dahil olmak iizere bir¢ok etiyolojiye bagl oldugu diisiiniilmektedir. Bu nedenle cinsel islev bozukluklar:
multidisipliner bir yaklagimla degerlendirilmeli ve yonetilmelidir. inme sonrasi hastalarda cinsellik yasam kalitesinin temel bir pargasi
olmasina ragmen, saglik calisanlar1 tarafindan genellikle ihmal edilir. Farmakolojik tedavinin yani sira, cinsel islev bozuklugu
tedavisinin en dnemli ama hafife alinan basar1 faktorlerinden biri, inme sonrasi cinsellik hakkinda dogru bilgi vermek ve hasta ile
partnerinin yeniden yakinlagsmasini saglamak i¢in saglik calisanlari tarafindan verilebilecek dogru bir danismanliktir. Bu derlemenin
amaci ise inmenin cinsel islev tizerindeki etkisini ve hemgirenin sorumluluklarim literatiir dogrultusunda incelemektir.
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Responsibilities of the Nurse in Post-Stroke Sexual Dysfunction

Abstract: Post-stroke sexual dysfunction occurs in more than half of stroke patients and has significant effects on the patient's life. It is
a very common and under recognized complication. Post-stroke sexual dysfunction is thought to be due to multiple etiologies,
including both organic and psychosocial causes. Therefore, sexual dysfunctions should be evaluated and managed with a
multidisciplinary approach. Although sexuality is an essential part of quality of life in post-stroke patients, it is often neglected by
healthcare professionals. In addition to pharmacological treatment, one of the most important but underestimated success factors of
sexual dysfunction treatment is the right counseling that can be given by healthcare professionals to provide accurate information
about post-stroke sexuality and to ensure that the patient and his partner are reconnected. The purpose of this review is to examine
the effect of stroke on sexual function and the nurse's responsibilities in the light of the literature.
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kiiresel saglik sorunu olarak kabul edilmektedir (GBD
2017 DALYs and HALE Collaborators, 2018). inme
sonrasinda gelisen semptomlar hem hastanin (Prame ve
Wong, 2020) hem de bakim verenin (GBD 2017 DALYs
and HALE Collaborators, 2018) yasam kalitesini olumsuz
etkilemektedir. Hasta ve yakinin yasam kalitesinin
artmast icin inme olusabilecek  biitiin

1. Giris

inme, beyne giden kan akisimin bozulmasiyla karakterize,
hizli noéron 6liimiine veya asir1 derecede ciddi oksijen ve
enerji yoksunluguna neden olan serebrovaskiiler olaydir.
Yaygin nedenlere gore inme iskemik ve hemorajik olarak
siniflandirilabilir (Stewart ve Sohrabji, 2020). En yaygin
inme tipi olan iskemik inme esas olarak serebral
damarlarda bir pihti veya tikanma nedeniyle ani bir

sonrasl
semptomlarin taninmasi énemli hale gelmektedir. inme
ortaya c¢ikan semptomlar motor ve motor
olmayan semptomlar (agri, duygu durum, uyku, cinsel
fonksiyon  bozukluklari,  gastrointestinal,

tikanikliktan kaynaklanir ve beynin odak bélgesine giden sonrasl

kan akisinin engellenmesiyle sonuglanir (Feigin ve ark,

2017). uriner,

Hemorajik inme, serebrovaskiiler damarlarin daralmasi
veya aniden yirtilmasi nedeniyle beyne kan gitmesi ile
karakterize ikinci yaygin inme tiiriidiir (Prame ve Wong,
2020). inme, su anda kardiyovaskiiler hastaliklar ve
kanserlerden sonra ii¢lincii 6nde gelen 6liim nedeni ve
engelliligin de en sik nedeni oldugundan, ¢ok 6nemli bir

kardiyovaskiiler sisteme ait cesitli semptomlar) olarak
ikiye ayrilir. Inmede en cok gériilen semptomlar ise
motor ve duyussal durumlardir (GBD 2017 Causes of
Death Collaborators, 2018). Motor semptomlardaki
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sebeplerden dolay1 goriiniirliigii atlanmaktadir. Motor
semptomlardan biri olan cinsel islevde
bozukluk ise tedavi ve bakim asamasinda saglk
profesyonelleri tarafindan atlanabilmektedir (Gorgili ve
ark.,, 2022).

Bireyin cinsel olarak aktif olup olmamasi cinsel saglig
tanimlamaya yetmez (Bates, 2011). Ciinkii cinsel saglik
fiziksel ve ruhsal saglik, kronik hastaliklarin varligi,
norolojik ve hormonal bozukluklar, gecirilmis hastaliklar
ve ameliyatlar, viicut yap1 veya fonksiyonlarindaki
degisiklikler gibi bircok degiskene baghdir (Basson ve
ark,, 2005). Tim bu etkenler kisinin cinsel deneyimini,
zevkini ve cinsel yasam kalitesini olumsuz etkiler (Quinn
ve Browne, 2009). Cinsel sorunlar1 degerlendirmek ve
tedavi etmek, hem iliskinin dinamiklerini hem de cinsel
islevin fiziksel ve psikolojik yonlerini etkileyen
etmenlerin bilinmesini gerektirir (Ostwald ve ark., 2009).
Inmeden etkilenen hastalar ayrica cinsel islev bozuklugu
acisindan arastirilmali ve tedavi edilmelidir. Hastalara
cinsel sorunlari i¢in bireyin ihtiyaclarina gére uyarlanmis

olmayan

bireysel cinsel saglik danismanligl olusturulmalidir. Bu
danismanlik daha giivenli seks uygulamalarini tesvik
etmek, mevcut veya potansiyel
belirlemek ve hastalar1 cinsel sorunlar konusunda
egitmek icin olanak saglamalidir (Quinn ve Browne,
2009).

Ayrica baz1 aragtirmalar hasta Kkisilerin cinsel sorunlari
saglik calisanlar1 ile tartismaya da istekli olduklarini
gostermektedir (Berman ve ark., 2003; Nusbaum ve ark,,
2004; Karadeniz ve ark., 2006; Flynn ve ark., 2012).
Giliniimiiz saglhk bakim sisteminde ise bireyin cinselligi
en fazla ihmal edilen, 6nemsenmeyen ve arka planda
kalan bir konudur. Bu konunun ihmal edilmesi ve yeterli
hizmetin saglanamamasi mortalite ve morbiditeye yol

cinsel sorunlari

acan ¢ok sayida biyopsikososyal soruna yol agmaktadir.

inme sonrasi cinsel yasamlari olumsuz etkilenen
hastalarin utanma ve mahmremiyet duygular1 nedeniyle
cinsel sorunlar1 konusunda saghk uzmanlar: tarafindan
destek almadiklar: diisiiniilmektedir. Cogu saglik uzmani
da, saglk ve esenlik icin cinselligin 6nemini kabul
etmesine ragmen rutin olarak cinsellik degerlendirmesini
uygulamalarina dahil konuyu
hastalariyla konugsmamaktadir. (McGrath ve ark., 2021).

Taylor ve Davis (2006), hemsirelerin hastalarin cinsel

etmemekte ve bu

yasam ve cinsel saglikla ilgili endiselerini gidermek igin
diistincelerini  6zgilirce ifade edebildikleri ilk Kkisi
oldugunu bildirmektedir. Hemsirelerin inme sonrasi
gelisebilecek cinsel islev bozukluklarini bilmesi ve
hastaya cinsel danismanlik verebilmesi 6nemli bir
konudur. Inme hastalarinin yasam Kalitesinin en énemli
yonlerinden biri olan islev  bozuklugunda
hemsirenin sorumluluklar1 hakkinda literatiir yetersizdir.
Hemsireler cinselligin

cinsel
tarafindan tanilanmasi
kolaylastirihip gerekli kurumlara yonlendirme
yapilmalidir. Bu derlemenin amaci inme sonrasi cinsel
islev bozukluklarinin énemini ve hemsirenin cinsel islev
bozuklugu olan hastaya karsi sorumluluklarini literatiir

dogrultusunda incelemektir.

2. inme ve Cinsellik

Tiirkiye'de yapilan bir ¢alismada inme sonrasi cinsel islev
bozukluklarinin yiiksek oldugu bulunmustur (Demir ve
ark., 2022). Bir bagka calismada da 54 inme ge¢irmis
hastada en sik gozlenen motor olmayan semptomlar
cinsel istekte azalma (%37), cinsel iliskiye girmekte
zorluk (%37) olarak belirlenmistir. (Gorgili ve ark,
2022). Bu bulgulara baktigimizda baska bir ¢alismada da
inme hastalarinda cinsel aktivitenin inme gecirmeyenlere
gore Onemli Ol¢clide daha diisiik oldugu bulunmustur
(Dusenbury, 2020).

inme, insan cinsel davranisi ve islevine bagh farkli
noroanatomik alanlar1 ve devreleri kapsayabildiginden,
hastalarda cinsel iligki sirasinda agri, libido kayb,
ereksiyon ve/veya bosalma bozukluklar1 ve anorgazmi
gibi cinsel islev bozukluklar goriiliir (Calabro ve ark,
2019). Cinsiyet farkhliklariyla ilgili olarak, spastisite,
mesane inkontinansi ve afazi kadinlarda cinsel islevi
daha sik etkilerken, ciddi hemisendrom ve davranis
bozukluklar: erkeklerdeki cinsel islev bozuklugu i¢in ana
risk faktoridiir (McGrath ve ark., 2019). Libido kayb1 her
iki cinsiyette de sik goriilen ve yeterince arastirilmayan
bir cinsel islev bozuklugudur. Erektil disfonksiyon, felgli
erkek hastalarin ana endisesiyken, kadinlarda en sik
goriilen cinsel bozukluk anorgazmidir (Contrada ve ark.,
2023). Nasimbera ve ark. (2018) calismasinda inme
sonras! hastalarin %75'inde her iki cinsiyette de cinsel
islev bozuklugu bulundugu, inme gecirmemis Kisilerde
ise cinsel islev bozuklugu prevalansinin sadece %?22,5
oldugu bildirilmistir. Demir ve ark. (2022) ¢alismasinda
ilerleyen yas ile inme sonrasi cinsel islev bozuklugu
arasinda bir iliski oldugu bulunmus ancak cinsiyetin
cinsel islev bozuklugu gelismesinde etkili olmadigl
bulunmustur. Yimaz ve ark. (2017) inmeli kadin
hastalarda saglikli kontrol grubuna gore cinsel islevde
bozuklugun daha fazla oldugunu bulmustur. inmeli
kadinlarda cinsel islev bozuklugunun yaygin oldugunu ve
cinsel islev bozuklugunun artan hastalik siddeti,
bagimhlik diizeyleri ve buna bagh depresyon ile iliskili
oldugu gosterilmistir. Bu nedenle inmeli kadinlarin
fiziksel fonksiyonlarin yani sira fonksiyon
bozukluklar1 agisindan da degerlendirilmesi gerektigi
belirtilmistir. iInme erkeklerde kadinlara gére daha sik
goriilldiglinden, inmeli erkeklerde cinsel islev bozuklugu
daha sik goriilmektedir (Yilmaz ve ark., 2017). Tiirkiye'de
yapilan baska bir calismada erkek hastalar hem inme
oncesi hem de sonrasinda kadin hastalara gore cinsel
olarak daha aktif bulunmustur. Bunun sebebinin ise
kendi islevlerini  abartmis
olabilecegidir. Bu durum erkekligin erkeklikle, kadinligin
itaatkarlik ve erdemle es tutuldugu, daha diisiik bir
sosyoekonomik statiiye sahip, agirlikli olarak Miisliiman
bir niifusta yasamanin kiiltiirel ényargisinin bir sebebi
olabilir (Tamam ve ark., 2008). Noroloji, kardiyoloji ve
endokrinoloji birimlerinde inme hastalar1 ve inme
olmayan
hastalarinin {igte ikisinde erektil disfonksiyon oldugu

cinsel

bildirimlerinde cinsel

hastalarda yapilan bir ¢alismada inme
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saptanmistir (Massi ve ark., 2021).

Cinsel aktivite, yasamin ayrilmaz bir pargasidir ve inme
sonrasl cinsel saglhigl ele almanin 6énemli oldugu kabul
edilmektedir. Buna ragmen, yakin tarihli bir Avustralya
Ulusal inme Denetimi Rehabilitasyon Hizmetleri Raporu,
120 Avustralya kamu ve 06zel hastanesinde denetlenen
inme sonrast 3613 yetiskinden yalmizca %20'sinin
cinsellik hakkinda bilgi aldigin1 gostermistir. Ek olarak,
inme sonrasi cinsel islev bozuklugunun degerlendirilmesi
ve yoOnetimi tavsiye edilse de, ne tiir miidahalelerin
saglanmasi gerektigi ve bu miidahalelerin ne kadar etkili
oldugu hakkinda ¢ok az sey bilinmektedir (Stratton ve
ark.,, 2020).

Kanada (Mountain ve ark., 2020), Amerika (Winstein ve
ark, 2016) ve Avustralya (Stroke Foundation, 2019)
inme kilavuzlari, cinsel zorluklarin istesinden gelmek
icin cinselligin ele alinmasini1 6nermektedir. inme sonrasi
cinsellikle ilgili miidahaleler, bireylerin cinsel islevlerini
ve cinsel tatminlerini 6nemli 6l¢iide iyilestirebilmektedir
(Auger ve ark, 2020). islev  bozuklugunu
iyilestirmeye  yonelik  psikoegitim,
rehabilitasyon gibi cok cesitli
bulunmaktadir. Cinsel islev bozuklugu tibbi tedavilerle,
kadinlarin  cinsel islev bozuklugu psikoegitimsel
miidahalelerle daha basarih bir sekilde tedavi
edilebilmektedir (Afshar ve ark., 2022). Bir terapistin
uzmanligl ve siirekli denetimi ile cinsel kogluk, farklh
norolojik ve psikiyatrik engelleri olan kisilerde cinsel
islev bozuklugunun {stesinden gelmek icin yararh
olabilir (Calabrod ve ark. 2022). Yapilan bir ¢alisma ise
saglik  calisanlarimin = yalmizca  %23'linlin  inme
gecirenlerle dogrudan cinsellikle ilgili konusma
baslattigin1  bildirmistir. Calismanin sonucunda inme
rehabilitasyonunda cinselligin ihmal edildigini dogrular

Cinsel
egzersiz  ve
miidahaleler

nitelikte bulgular bulundugu belirtilmistir (Low ve ark.,

2022). Ornegin hemgireler hastalarindan ihtiyac
duyuldugunda  cinsellikle ilgili  sorunlar1  dile
getirmelerini beklerken (Richards ve ark, 2016),

cinselligi tabu olarak algilayan hastalar ise 6nce saglk
profesyonellerinin konuyu ele almasini beklemektedir
(McGrath veark., 2019).

3. Hemsirenin Sorumluluklar

Cinselligin ifadesi, bilissel ve duygusal siireglerden
etkilenen anatomik ve fizyolojik sistemlere baglidir. Bu
alandaki sorunlar1 degerlendirmek ve tedavi etmek, hem
iliskinin dinamiklerini hem de cinsel islevin fiziksel ve
psikolojik yonlerini etkileyen etmenlerin bilinmesini
gerektirir. Inme de dahil olmak iizere nérolojik
hastaliklarin, karmasik ve ¢ok yonli mekanizmalar
yoluyla cinsel islev bozukluguna neden oldugu uzun
zamandir bilinmektedir. Bununla birlikte, hemsireler,
norologlar ve fizyoterapistler terapotik olanaklarin
yetersiz olmasi nedeniyle hastalarinda cinsel islev
bozukluguna fazla dikkat etmemislerdir. Inme basta
olmak norolojik  hastaliklardan
hastalarda cinsel islev bozuklugu yaygin oldugundan,
hastanin yasam kalitesini iyilestirmek i¢in cinsel sorunlar

lizere etkilenen

ve bunlarin tedavisi hakkinda saglik profesyonelleri bilgi
sahibi olmaldirlar (Calabrd, 2022). Ulusal Inme
Denetimleri, inme hastalarinin yalnizca %43'line inme
sonrasi cinsellik hakkinda bilgi verildigini ve yalnizca
%20'sine inme sonrasi cinsellik ile ilgili konular: tartisma
firsati sunuldugunu bildirmektedir (Stroke Foundation,
2023). Benzer bir ¢alismada da inme gecirmis bireylerin
inme sonrasi cinsel islevsellik degisiklikleri hakkinda
bilgilendirilmek ancak,
yalnizca %30,8'i bir saglik uzmaninin kendileriyle cinsel
islevsellik hakkinda konustugunu bildirmistir (Seymour
ve Wolf, 2014). Cogu kez hafife alinsa da cinsel islev
bozuklugunun
etmenlerinden biri, siiphesiz hastanin ve esinin uzman
danismanligina dahil olmasidir (Stratton ve ark., 2020).

inme sonras: fiziksel ve bilissel degisiklikler hem inme
gecirmis hasta hem de esi i¢in zorlu bir siire¢ olabilir.
Yaslanma ve diger kronik hastaliklardan kaynaklanan
fiziksel ve bilissel degisikliklerle birlesen bu degisiklikler,
genellikle cinsel yakinlasmanin ve cinsel aktivitenin sonu

istediklerini katihmcilarin

tedavisinin en  6nemli  basar

anlamina gelir. Hemsireler hasta ile daha yakin ve daha
fazla temasda olmalari nedeniyle hastalarla siklikla yakin
iliskiler kurarlar bu nedenle disiplinler arasi bir
rehabilitasyon ekibi icindeki hemsirelerin rolii, uzmanhk
alanlar1 g6z o6niine alindiginda 6nemlidir (Ng ve ark,
2017). birlikte, hemsireler
hemiparezi, afazi, inkontinans ve hafiza problemleriyle
basa ¢ikmalarina veya iistesinden gelmelerine yardimci
olarak toplum iginde bagimsiz yasayabilmeleri i¢in bu
problemlerin cinsel aktivite i¢cin engel olmamasini
saglayabilir (Kautz ve ark., 2007). Yapilan bir ¢alismada
hastalarin dnerilen belirli cinsel pozisyonlar, ilaglarin
cinsel islevleri {lizerindeki etkileri ve diyabet gibi
potansiyel kronik hastaliklarin cinsellige etkisi gibi

Bununla hastalarin

bilgilerin oldugu cinsellikle ilgili diizenli, bilgilendirme
toplantilarina katilmaya istekli olduklar1 saptanmistir
(Ng ve ark, 2017). Bununla birlikte, yapilan bir ¢calisma
hastalarin eslerinin cinsel aktivitenin azalmasinda 6nemli
bir rol oynadigini ortaya koydu. Bir¢ok partner, onlari
cinsel faaliyetleri tesvik etmekten alikoyan niiksetme
korkusu, vicdan azabi, heyecansizlik ve hatta korku
yasadigini belirtmistir (Giaquinto ve ark., 2003). Bu
nedenle hemsireler, hastalara ve eslerine yasadiklar
cinsel degisiklikleri 6greterek ve bu degisikliklerin
ustesinden gelmek veya bunlarla basa g¢ikmak igin
tavsiyeler fark yaratmak icin  birincil
konumdadir. Hemsireler, ciftlerin hangi bilgileri en
yararli  bulduklarini, bu  bilgileri ne
kullanacaklarim1 ve hangi yodntemleri kullanmalarinin
etkili oldugunu belirlemede 6nciiliik edebilirler (Kautz ve
ark., 2007).

vererek

Zaman

4. Sonug ve Oneriler

inme sonrasi cinsellik, inmeli hastanin yasam Kalitesini
onemli 6lciide etkilemektedir. Inme gecirmis Kkisi
ozgiivenini kaybedebilir, nasil yardim isteyeceginden
emin olmayabilir veya cinsel iliskiden vazgecebilir. Cinsel

partner de bu zorluklar1 yasayabilir. Bu yilizden
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hemsireler cinsellik konusunu inmeli hastanin bakim
siirecinin ayrilmaz bir pargasi olarak ele almaldir.
Hemsireler hasta cinselligi degerlendirmesini biitiinciil,
hasta merkezli bakimin énemli bir bileseni olarak gorse
de, klinik uygulamanin en ¢ok gézden kagan, ihmal edilen
ve rahatsiz edici alanlarindan biri hasta cinselligidir.
Hemsirelerin hastalarinin cinselligini neden tabu haline
getirdiklerini ve neden bu konuda konusmaktan
istemediklerini sormalar1 gerekir. Hemsire, kapsaml
bakimin bir pargasi olarak hastanin cinsel yoénelimini
degerlendirebilir ve cinsel sorunlari erkenden teshis edip
edebilir. Ayrica bakima
danismanlik, bireyin cinsel

tedavi entegre  cinsel

yasam  kalitesinin
iyilestirilmesine 6nemli bir katki saglar. Bu dénemde
hemsirelerin
konusundaki bilgi ve becerilerini daha da gelistirmeleri,

iletisim siirecinde daha rahat olmalar1 ve bu rahathgl

hastalarin  cinselligi ile bas etme

uygulamalarina yansitmalar1 desteklenmelidir. Kurslar
egitim programlar1 hemsirelerin
gliclenmesine yardimci olur. Ayrica, klinik ortamlarda

ve hizmet ici

cinselligi degerlendirmek
kilavuzlarin  gelistirilmesi,
hizmetlerin kalitesini artiracaktir.

icin hemsirelere yonelik

hemsirelerin  sundugu

Katki Oran1 Beyam
Yazar(lar)in katki yilizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistir.

H.O. Us AV. CT. ES.
K 10 10 20 30 30
T 100
Y 100
VTI 50 50
VAY 100
KT 20 20 20 20 20
YZ 20 20 20 20 20
KI 20 20 20 20 20
GR 20 20 20 20 20

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, KI= kritik inceleme, GR= gonderim ve
revizyon.

Catisma Beyani
Yazarlar bu ¢alismada higbir ¢ikar iligkisi olmadigini
beyan etmektedirler.
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