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EDITORIAL DECLERATION

Dear authors and readers,

First of all, we would like to thank you for being our travel companion by writing, evaluating,
and reading us about this broadcasting life we started six years ago. With these thoughts, we
are especially thankful for researchers and academicians honoring with the articles, valuable
scientists involved in editorial boards, and reviewers for their contributions to the evaluation
processes through their opinions/ideas/contributions/criticisms. With this article, we
wanted to inform you, our valuable stakeholders, about the development of The Black Sea
Journal of Health Science (BSJ Health Sci). The statistics of the BSJ Health Sci for the last

seven years are given below. Hope you will be with us in future issues.

Year  Articles Cites Cite Index* CNA CNC ccl
2018 15 15

2019 17 5 0.29 32 5 0.16
2020 17 14 0.82 49 19 0.39
2021 59 46 0.78 108 65 0.60
2022 95 98 1.03 203 163 0.80
2023 105 160 1.52 308 323 1.05
2024 39 113 2.90 347 436 1.26

CNA= cumulative number of articles, CNC= cumulative number of cite, CCl= cumulative cite
index

*: according to Scholar Google

Rejection rate:

2020: 35%

2021: 18%

2022: 19%

2023: 13%

2024:13%

Average review time (days): 64

Average time from send to publish (days): 106
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EVALUATION OF PERCEPTION OF INFORMATION AND
QUALITY OF LIFE IN ONCOLOGIC SURGERY PATIENTS: A
CROSS-SECTIONAL STUDY

Derya GEZER1, Sevban ARSLAN2*

ITarsus University, Faculty of Health Science, Department of Nursing, 33400, Mersin, Tiirkiye
2Cukurova University, Faculty of Health Science, Department of Surgical Nursing, 01250, Adana, Tiirkiye

Abstract: This study aims to evaluate patients' quality of life (QoL) and perceptions of information after cancer surgery. A descriptive
and cross-sectional study was conducted using the European Organization for Research and Treatment of Cancer (EORTC) information
module questionnaire (QLQ-INFO25) and the EORTC Core Quality of Life Questionnaire (QLQ-C30), which were given to patients to
complete post-surgery. A total of 160 patients completed the questionnaires. There were 82 men and 78 women, with a mean age of
55.29. The average global QoL score, as measured in the QLQ C-30, was 89.76. The symptom with the highest reported score was
fatigue. The average total QLQ-INFO25 score was 63.05. The highest level of information provided was perceived to be about “medical
tests”, while the lowest was about “other services”. The extent of the disease had a significant effect on QLQ-INFO25 scores. The global
QoL scores among post-operative surgical oncology patients were quite high, and the mean scores of the functional scales were
moderate. Patient perceptions of the information provided were above average. Different nurse training techniques should be used to

increase patients’ information satisfaction and QoL.
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1. Introduction

There were an estimated 10.0 million deaths and 20
million new cancer cases worldwide in 2022 (Bray et al.,
2024). QoL is considered an important issue in the
evaluation of cancer treatments and complex cancer
surgeries (Bozec et al,, 2018). For many patients, QoL is
important during and after treatment (Sitlinger and
Zafar, 2018). In cancer patients, symptoms-related
disorders resulting from the disease process and
treatment side effects adversely impact QoL and
treatment compliance (Lither et al, 2015; Guimaries
Ferreira etal, 2017; Abegaz et al,, 2018).
Information-related among the
frequently reported neglected needs across all stages of
cancer (Zhang et al, 2018; Fatiregun et al, 2019;
Herrmann et al, 2020). The information that patients
receive at discharge is often of lower quality than what
they receive during their hospital stay; this lack of
information is a key source of stress during recovery at
home (Lither et al,, 2015). Patients should be informed
based on their needs so that they can actively participate
in decisions regarding their treatment and follow-up,
comply with the treatment plan, be aware of potential
side effects, manage any side effects, and control their

issues are most

condition (Berger et al, 2018). Well-informed patients

are more compliant with treatment plans, and ensuring
patients are well-informed has several benefits, such as
enabling better communication with patient families and
better coordination with healthcare professionals (Lew
et al, 2021). Other benefits for sufficiently informed
patients include higher care satisfaction, compliance with
controls, lower anxiety levels, and better QoL (Arraras et
al, 2010; Bergenmar et al.,, 2014; Asadi-lari et al., 2015;
Berger etal,, 2018).

Surgical oncology nurses play a key role in pre- and post-
operative patient care, particularly regarding the
information provided to patients. In particular, the
adequacy of the information provided by health
professionals before discharge after the surgical
treatment will ensure that the discharge education is
reviewed and the patient's highest well-being will be
targeted. However, limited studies have evaluated these
perceptions and QoL among surgical oncology patients
pre-discharge (Majumder et al,, 2014; Bozec et al., 2016;
Fatiregun et al., 2019; Bozec et al,, 2019). By evaluating
the impact of cancer on quality of life, it is thought that
cancer treatment programs and treatment approaches
can be guided (Lither et al, 2015; Bozec et al, 2018;
Abegaz et al,, 2018). This study is important in terms of
assessing the knowledge of surgical oncology patients
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not only about the surgical treatment but also about
adjuvant treatments, follow-ups, coping with side effects,
and taking into account the inadequacies by determining
their QoL during this period. Therefore, this study aimed
to evaluate patients' QoL and perceptions of information
after cancer surgery.

2. Materials and Methods

A descriptive and cross-sectional study design was
adopted. The sample consisted of individuals who
underwent cancer surgery in the surgical oncology
service of a tertiary hospital between January and
September 2020 and met the inclusion criteria. In the
adaptation of a scale to another culture, it is necessary to
reach a population at least 5-10 times the number of
items in the scale. Since the QLQ-INFO25 Questionnaire
was adapted into Turkish in this study since the number
of scale items is 25, the sample must be at least 125-250
(Gozlim and Aksayan, 2002).

Patients who were diagnosed with cancer in any region
and at any disease stage who underwent cancer surgery
demonstrated full orientation (i.e., to time, person, and
place), could see and hear, and were discharged were
included. Patients who refused to participate in the study
and whose cancer diagnosis was not finalized were
exclusion criteria. The study was completed with a total
of 160 patients. As a result of the post-hoc power
analysis, the power of the research was calculated as
0.96% with an effect size of 0.5 and a margin of error of
0.05.

Data were collected by questionnaires developed by the
EORTC. We completed modified translations of each
questionnaire. Participants were asked to fill in the
introductory information form, information module
(QLQ-INFO25), and the QLQ-C30
questionnaire. Patients who read the disclosure and
consent forms and agreed to participate had to complete
the questionnaires in approximately 30 minutes. Patients
completed the questionnaires post-surgery once they
were discharged. The data were collected by the
researcher. Questions were read by the researcher to
patients who needed assistance in completing the survey.
2.1. Questionnaires

2.1.1. Demographic questionnaire

We created a patient identification form, which included
sociodemographic questions on things such as gender,
age, sex, education status, primary tumor site, type of
surgery, disease extension, and preoperative treatment
(Arraras et al,, 2010; Arraras et al.,, 2011; Asadi-lari et al,,
2015).

2.1.2. European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire-
Core 30 (EORTC QLQ-C30) with/ Information Module
QLQ INFO25

The QLQ-C30 across five functional scales (physical, role,
emotional, social, and cognitive functioning), three
symptom scales (fatigue, pain, and nausea-vomiting), six
single items (dyspnea, insomnia, loss of appetite,

questionnaire

constipation, diarrhea, and financial hardship).
Responses were scored on a 4-point scale from 1 (not at
all) to 4 (very much). However, two items related to
global health status were scored from 1 (very poor) to 7
(excellent). The time frame participants were told to use
when answering questions was the last week (Bjordal et
al, 2000; Fayers et at, 2001; Guzelant et al, 2004).
Cronbach's alpha coefficient of the scale was 0.93 in this
study.

Patients’ perceptions of the information they received
regarding their treatment and care were measured by the
EORTC QLQ INFO25. The EORTC QLQ-INFO25 is
organized into four scales. The first assesses the disease
(4 questions), the second assesses medical tests (3
questions), the treatment (6
questions), and the fourth assesses other services (4
questions). The questionnaire also measures self-
sufficiency, the receipt of written and digital information,
satisfaction with the information received, the desire to
receive more or less information, and the usefulness of

the third assesses

the information received with eight separate questions at
different care points. Responses were measured on a 4-
point Likert type (1: not at all, 2: a little, 3: a lot, and 4: a
lot); however, items 50, 51, 53, and 54 were measured
with binary answers (Yes/No) (Arraras et al,, 2010). This
questionnaire can be used at any time during treatment
and follow-up processes and among cancer patients with
different disease regions and stages. We used a modified
translation of the QLQ-INFO25 with permission from the
EORTC QoL working group. QLQ-INFO25 was modified
into Turkish by Gezer and Arslan (Gezer and Arslan,
2021). Cronbach's alpha coefficient of the scale was 0.92
in this study.

2.2, Statistical Analysis

Item scores of the QLQ C-30 and QLQ-INFO25 were
converted to a 0-100 scale (Fayers et at, 2001). Higher
scores represented higher functioning, global QoL, levels
of information received, desire to
information and satisfaction. However, on the symptom

receive more

scales of the QLQ C-30, higher scores indicated more
symptoms and a heavier symptom burden (Bjordal et al.,
2000; Guzelant et al, 2004; Arraras et al, 2010). A
frequency analysis was conducted on the introductory
information collected. The data was assessed using
frequency, percentage, standard deviation,
minimum, and maximum values. All analyses were
conducted using the R Project software (R Core Team,
2021).

mean,

3. Results

3.1. Demographic and clinical Characteristics

In total, 160 patients agreed to participate in the study.
These patients underwent oncological surgery and
answered the questionnaires when they were discharged
from the surgical oncology clinic. The mean participant
age was 55 years old, and 51.2% of participants were
men. Overall, 39.4% of participants had colorectal cancer,
96.3% underwent curative surgery, 46.3% received
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preoperative chemotherapy, and 76.3% had localized
disease. Patient characteristics are presented in Table 1.
3.2. QoL Outcomes

The mean global health status score was high
(89.76+£40.83), and the mean scores of the different
functional scales were moderate. Fatigue had the highest
average symptom score in the QLQ C-30 (62.76+23.22),
while diarrhea had the lowest score (34.38+18.12)
(Figure 1). The mean scores of the QLQ-C30 are
presented in Table 2.

3.3. Information Needs

The total mean QLQ-INFO25 score was 63.05+13.05. The
highest levels of knowledge were in the “medical tests”
(78.38+19.26) and (77.88+18.35)
information, while the lowest levels of knowledge were
observed in the “other services” (43.86+21.76) and
“different care areas” (45.94+26.73) information (Table
3, Figure 2). Overall, 42.50% of the patients reported that
they wanted more information. The subjects for which
patients wanted more or less information are shown in

“disease-related”

Table 4. There were no statistically significant differences
in mean QLQ-INFO25 scores based on age, gender,
education level, primary tumor region, type of surgery, or
preoperative treatment. However, the mean scores of the
“medical tests” subdimension were significantly higher in
individuals with metastatic cancer (P<0.05), data not
shown).

Table 1. Sociodemographic and clinical characteristics of
patients (n =160)

Variable n %
Gender

Male 82 51.2
Female 78 48.8
Age

<50 49 30.6
50-64 76 47.5
265 35 219
Education status

[lliterate 10 6.3
Primary school 56 35.0
Secondary school 71 443
University 23 14.4
Primary tumor site

Colorectal 63 39.4
Gastric 32 20.0
Esophagus 9 5.6
Breast 33 20.6
Thyroid 12 7.5
Hepatopancreatobiliary 11 6.9
Type of Surgery

Curative 154 96.3
Palliative 6 3.7
Disease extend

Limited 122 76.3
Metastatic 38 23.7
Preoperative treatment

CT+RT 106 66.3
No treatment 54 33.7

Table 2. Descriptive Statistics and Reliability of Scale / Items of the EORTC QLQ-C30

Scales/items Mean SD Min.-Max. Cronbach's Alpha
Functioning scale*

Physical functioning (items 1-5) 54.19 18.68 0-100 0.881
Role functioning (items 6, 7) 51.88 22.86 0-100 0.833
Emotional functioning (items 21-24) 52.46 22.80 0-100 0.905
Cognitive functioning (items 20,25) 41.25 16.46 16-100 0.351
Social functioning (items 26, 27) 55.63 23.20 0-100 0.804
Global quality of life (items 29, 30) 89.76 40.83 0-100 0.939
Symptom Scale**

Fatigue (items 10, 12, 18) 62.76 23.22 0-100 0.889
Nausea and vomiting (items 14, 15) 45.70 23.63 0-100 0.871
Pain (items 9, 19) 59.61 23.59 0-100 0.844
Dyspnoea (item 8) 41.72 20.36 0-100 -
Insomnia (item 11) 5891 27.66 0-100 -
Appetite loss (item 13) 59.84 27.20 0-100 -
Constipation (item 16) 36.72 20.01 0-100 -
Diarrhoea (item 17) 34.38 18.12 0-100 -
Financial difficulties (item 28) 58.44 27.60 0-100 -

SD= standard deviation,*scores range from 0 to 100, with a higher score representing a higher level of functioning, **scores range from

0 to 100, with a higher score representing a greater degree of symptoms.
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Figure 1. EORTC QLQ-C30 symptom profile.

Table 3. Descriptive statistics and reliability of scale / Items of the EORTC QLQ-INFO25

Scales/items Mean SD Min.-Max. Cronbach's Alpha
Information about the disease (items 31-34) 77.89 18.36 8-100 0.883
Information about medical tests (items 35-37) 7838 19.27 11-100 0.902
Information about treatments (items 38-43) 71.64 17.89 0-100 0.872
Information about other services (items 44-47) 43.87 21.77 0-100 0.857
Information about different places of care (item 48) 4594 26.73 0-100 -
Iflformatlon about things you can do to help yourself get well 5469 2707 0-100 i
(item 49)

Written information (item 50) 83.44 23.61 0-100 -
Information on CD tape/video (item 51) 93.13 17.27 0-100 -
Satisfaction with the information received (item 52) 7172 20.63 0-100 -
Wish to receive more information (item 53) 78.75 24.80 0-100 -
Wish you have received less information (item54) 96.86 12.14 0-100 -
Overall the information has been helpful (item 55) 75.78 16.92 33-100 -
Whole questionnaire (items 31-55) 63.05 13.05 34-92 0.929

SD= standard deviation, Min= minimum, Max= maximum, scores in the EORTC INFO module scales and items range 0-100, a higher
score means a higher level of information received, higher information wishes and higher satisfaction, items 52 to 55 have
dichotomous answers.

Whole questionnaire I 63.05
Overall the information has been helpful I 75.78
Satisfaction with the information received I 71.72
Information about things you can do to help yourself... IS 54.69
Information about different places of care NN 45.94
Information about other services NN 43.87
Information about treatments I 71.64
Information about medical tests I 78.38
Information about the disease I 77.89

0 10 20 30 40 50 60 70 80 90

Figure 2. Mean EORTC QLQ-INFO25 scales score.
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Table 4. EORTC QLQ-INFO25 information module information topics (binary answers)

Yes No
EORTC QLQ - INFO25
n % n %
53 Do you wish to receive more information? 68  42.50 92 57.50
Detailed information about the problems that may arise related to the disease 33 20.63 127  79.37
Detailed information about eating and drinking 15 9.37 145  90.63
Detailed information on what to do for the next period of life 15 9.37 145  90.63
Where to get psychological support 5 3.13 155  96.87
54 Do you wish that you had received less information? 10 6.25 150  93.75
Those who do not want to receive detailed information about the diagnosis and 250 156 9750
treatment process
Unwilling to receive information in case of bad illness 6 3.75 154  96.25
4. Discussion determined that participants experienced some

In this study; perceptions of information and QoL of
surgical oncology patients were investigated. Surgical
oncology patients' QoL is high and their perception of
information is satisfactory. When the literature was
examined, no study investigating the perception of
information and QoL in surgical oncology patients at the
discharge stage after surgical treatment was found. This
study is important in terms of taking into account the
information provided in the discharge training of all
health professionals, especially nurses, and the QoL at
this stage.

4.1. QoL Outcomes

Evaluations of patient QoL are conducted to assess
physical, psychological, and social well-being, to compare
and standardize any applications or treatments, and to
determine treatment effectiveness, particularly during
the disease process.

The QoL of the participants who underwent oncological
surgery was evaluated. The mean global health status
sub-dimension score was quite high. It is thought that the
use of curative surgery in almost all participants, the
small effect on their general performance, the use of
current surgical treatment methods, and the use of
patient follow-ups positively impacted participants’ QoL.
In two studies, Bozec et al. (2018; 2019) evaluated the
QoL of patients who had undergone total pharynx
laryngectomy and oropharyngeal
reporting similar mean global health status scores to
those of the current study in both patient groups. The
current findings are consistent with the literatiire
(Bergenmar et al,, 2014; Majumder et al., 2014; Lither et
al,, 2015; Murnane etal, 2015; Bozec et al,, 2016; Ullgren
et al, 2017; Bener et al, 2017; Westma et al, 2019;
Imran et al,, 2019; Jassim and Al Ansari, 2020). Among
the functional scale sub-dimensions, the highest QoL
score was seen in social function and the lowest in

cancer surgery,

cognitive function. In a study conducted by Akduran and
Durna (2021) to measure QoL in patients with colorectal
cancer, it was reported that patients had difficulties both
in their daily lives and in fulfilling their domestic
responsibilities. Although our study group consisted of
patients who had cancer and underwent surgery, there
was no dramatic decrease in their QoL; however, it was

difficulties in their daily lives. Imran et al. evaluated QoL
in a cohort of breast cancer patients, and the highest
average QoL score among the functional scales was for
social function (Imran et al, 2019). In the symptom
scales, the most intense symptoms were fatigue, loss of
appetite, and pain. QoL has been found to decrease
significantly during the diagnosis and treatment process
in surgical oncology patients, with the most common
symptoms being fatigue, loss of appetite, and pain
(Majumder et al,, 2014; Murnane et al,, 2015; Bozec et al,,
2016; Ullgren et al,, 2017; Bener et al,, 2017; Kiely et al,,
2017; Bozec et al,, 2018; Imran et al.,, 2019; Jassim and Al
Ansari, 2020). These results suggest a need for a
multidisciplinary approach that aims to improve well-
being, reduce treatment side effects, and improve long-
term QoL in patients who have undergone oncological
surgery.

4.2. Information Needs

The information given to the patients affects the joint
decision-making psychological
disorders, improves communication with the family, and
increases treatment compliance (Arraras et al., 2010;
Bergenmar et al,, 2014; Berger et al., 2018; Khoshnood et
al, 2019). In the current study, information perceptions
were sufficient for the sub-dimensions of “medical tests,”

process, reduces

” o«

“disease,” “treatments,” and “other services.” This high
level of information perception could be attributed to the
information provided due to legal obligations and the
increased patient demand for information as a result of
autonomy and patient rights being better understood by
patients. Previous studies that have aimed to determine
the information perceptions of cancer patients show
similar results to the current study (Majumder et al.,
2014; Guimardes Ferreira et al, 2017). Berger et al.
evaluated cancer patients’ perceptions of information
about their disease and treatment before, during, and
after treatment (Berger et al, 2018). Singer et al. used the
EORTC information module on 423 patients in Germany
and found that their knowledge levels were similar to the
current study (Singer et al., 2013).

Participants’ perceptions of information about the
disease, medical tests, and treatment were good. These
results could be attributed to the sample consisting of
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patients hospitalized in the surgical clinic, having higher
satisfaction with their surgical treatment, receiving more
medical tests and therapeutic interventions, and
receiving continuous information about their disease and
treatment. In two different studies conducted by Lithner
et al, patients undergoing colorectal cancer surgery
demonstrated the highest information perception scores
in the sub-dimensions of “medical tests” and “disease,”
similar to the current findings (Lither et al,, 2012; Lithner
et al, 2015). It has been determined that there is a high
level of knowledge based on post-surgical treatment
evaluations (Bozec et al., 2016; Guimardaes Ferreira et al.,
2017; Bozec et al, 2019). Participants’ perceptions of
information in the “other services” sub-dimension were
low. This could be due to a lack of knowledge about the
additional care services outside the hospital, such as
rehabilitation services. This reflects the importance of
holistic management for cancer patients, both within the
hospital and outside the hospital. Ullgren et al. evaluated
the HRQoL and information perceptions in palliative care
patients with head and neck cancer. The perception of
information was the highest in the sub-dimension of
“medical tests” and lowest for “other services,” similar to
our study findings (Imran et al, 2019). The current
results were similar to those of previous studies (Arraras
et al,, 2011; Singer et al., 2013; Bergenmar et al., 2014;
Majumder et al, 2014; Bozec et al, 2016; Guimaraes
Ferreira et al,, 2017; Gillis et al.,, 2017; Bozec et al., 2019;
Westma et al., 2019; Thu Vu et al,, 2019).

The level of information about “different care areas” was
below average. Similarly, Bergenmar et al. reported a
relatively low level of information about “different care
areas" (i.e, about hospitals, outpatient services, or home
care), which was partially attributed to cultural
differences (Lither et al, 2012). Traditionally, more
attention is paid to the hospital process in surgical
oncology patients and other patient groups. Therefore,
although attention is paid to discharge training, the
information provided to patients is insufficient.
Conversely, in a study conducted in Southern Europe,
higher mean scores were observed for information about
“different care facilities” (Arraras et al, 2013). These
country-based differences in results may be attributed to
the use of traditional approaches to health practices and
patient demands.

Less than half of the participants answered “yes” to the
question “Would you like to learn more?” Regardless of
the amount of information given to patients during the
treatment process, additional information requests are
an issue that can be partially explained by individual
characteristics. Bergenmar et al. (2014) evaluated
information perceptions among patients receiving
adjuvant RT for breast cancer, and 48% stated that they
wanted to receive more information. Zhang et al. (2018)
reported that more than half of the participants in their
study wrote comments and made suggestions to improve
the content and way of conveying information. These
findings agree with the current findings.

The mean scores for information about “medical tests”
were significantly higher in individuals with metastatic
disease. This could be explained by these patients
receiving more information about the procedures
performed as they require more tests and interventions.
Despite the high level of satisfaction participants
reported about the information received, they wanted to
receive more information. This highlights the need for
information sharing to be a continuous process during
the care of surgical oncology patients, with information
being repeated and new information being provided
when necessary. Considering the contributions of
information studies to the entire treatment and care
process of patients, all health professionals, particularly
surgical oncology nurses, must be fully competent in
their respective fields.

5. Conclusion

In the post-operative period, the QoL among surgical
oncology patients was high, functionally was moderate,
and information perceptions were satisfactory. The
comprehensive information provided to participants,
particularly before the oncological surgery (e.g,
information provided by the surgeon at the time of
diagnosis, after the initial examination, and before
surgery, as well as by the surgical oncology nurse) could
explain these encouraging results. Reliable measurement
tools specific to cancer patients should be used to
evaluate the needs of surgical oncology patients, their
satisfaction with the information provided, and their QoL.
In a process such as surgical treatment, where the
patient's QoL is affected in every aspect of their life,
nurses should evaluate the changes in their QoL and
develop solutions. Surgical oncology nurses' use of
patient information delivery methods, such as written
fact sheets and multimedia tools, and support from
surgical oncology communities may further improve the
quality of information provided to patients. In addition,
integrated care for cancer patients and easy access of
patients to health services will be possible with the
participation of all social actors responsible for ensuring
quality in health services, managers of health systems
and  organizations, health
professionals, patients, families, and the community.

service  providers,

Limitations

The results of this study cannot be generalized to all
surgical oncology patients until comparable studies are
conducted among patients with different demographic
and clinical characteristics. The sample cannot be
considered homogeneous as it consists of patients with
different types and stages of cancer. Furthermore, the
COVID-19 pandemic negatively affected patients' access
to healthcare services, which led to disruptions in the
data collection process. Future studies should use both
qualitative and quantitative methods to evaluate the
information needs and QoL of surgical oncology patients
throughout their medical and surgical treatment. These
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assessments should be renewed at all stages of oncologic
treatment and at different stages. Furthermore,
information should be provided using appropriate
techniques.
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PELVIK KUSAK AGRISI OLAN VE OLMAYAN GEBELERDE
SPINAL POSTUR, KINEZYOFOBI, AGRI FELAKETLESTIRME VE
DiZABILITENIN KARSILASTIRILMASI: TANIMLAYICI CALISMA
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Ozet: Calismanin amaci pelvik kusak agrisi olan ve olmayan gebelerde spinal postiir, kinezyofobi, agri felaketlestirme ve dizabilitenin
karsilastirilmasiydi. Calismaya toplamda 54 gebe kadin dahil edildi. Gebeler pelvik kusak agrisi olan (n=27) ve pelvik kusak agrisi
olmayan (n=27) olmak tlizere iki gruba ayrildi. Gebelerin fiziksel ve sosyodemografik 6zellikleri sorgulandi. Gebelerin pelvik kusak
agris1 Pelvik Kusak Anketi ile agr1 siddeti Viziiel Analog Skala ile agr felaketlestirme derecesi Agr1 Felaketlestirme Olgegi ile agri
aktivite paternleri Agri Aktivite Paternleri Olgegi ile dizabilite dereceleri Oswestry Dizabilite Indeksi ile kinezyofobileri Tampa
Kinezyofobi Olgegi ile degerlendirildi. Gebelerin sagital postiirlerini degerlendirmek icin Spinal Mouse kullanildi. Gebelerin sakrum-
kalga, torakal a¢1, uzunluk degerleri ve kinezyofobi degerleri her iki grupta da benzer bulundu (P>0,05). Pelvik kusak agrisi olanlarin
VAS skorlar1 daha yiiksekti (P<0,001). iki grupta da Agr1 Felaketlestirme Olgegi ve Agr1 Aktivite Paternleri Olcegi skorlarinin ortalama
degerleri benzer bulundu (P>0,05). Pelvik kusak agrisi olanlarin dizabilite diizeyi daha yiliksek bulundu (P<0,001). Bu ¢alismanin
sonucunda pelvik kusak agris1 olan ve olmayan gebelerde spinal postiir, kinezyofobi, agr1 felaketlestirme diizeyi ve agr1 aktivite
paternlerinin benzer oldugu gorildi. Pelvik kusak agrisi olan gebelerde agr1 siddetinin ve dizabilite dilizeyinin daha yiliksek oldugu
saptand1. Gebelerin rutin degerlendirmelerine dizabilite, kinezyofobi ve agr1 parametrelerinin de eklenmesi gerektigi goriisiindeyiz.

Anahtar kelimeler: Pelvik kusak agrisi, Postiir, Gebelik, Pelvik agr1

Comparison of Spinal Posture, Kinesiophobia, Pain Catastrophizing and Disability in Pregnant Women with and

without Pelvic Girdle Pain: Descriptive Study
Abstract: The aim of this study was to compare spinal posture, kinesiophobia, pain catastrophizing and disability in pregnant women
with and without pelvic girdle pain. A total of 54 pregnant women were included in the study. The pregnant women were divided into
two groups as those with pelvic girdle pain (n=27) and those without pelvic girdle pain (n=27). The physical and sociodemographic
characteristics of the pregnant women were questioned. Pregnant women's pelvic girdle pain was evaluated with the Pelvic Girdle
Questionnaire, pain intensity with the Visual Analog Scale, pain catastrophizing degree with the Pain Catastrophizing Scale, pain
activity patterns with the Patterns of Activity Measure-Pain, disability degrees with the Oswestry Disability Index, and kinesiophobia
with the Tampa Kinesiophobia Scale. Spinal Mouse was used to evaluate the sagittal postures of pregnant women. Sacrum-hip, thoracic
angle, length values and kinesiophobia values of the pregnant women were found to be similar in both groups (P>0.05). Those with
pelvic girdle pain had higher VAS scores (P<0.001). The mean scores of Pain Catastrophizing Scale and Pain Activity Patterns Scale
scores were similar in both groups (P>0.05). The disability level was found to be higher in patients with pelvic girdle pain (P<0.001).
As a result of this study, spinal posture, kinesiophobia, pain catastrophizing level and pain activity patterns were found to be similar in
pregnant women with and without pelvic girdle pain. It was determined that the severity of pain and disability level were higher in
pregnant women with pelvic girdle pain. We think that disability, kinesiophobia and pain parameters should be added to the routine
evaluations of pregnant women.

Keywords: Pelvic girdle pain, Posture, Pregnancy, Pelvic pain
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1. Giris

Pelvik kusak agrisi, 6zellikle sakroiliak eklem civarinda,
posterior iliak krest ile gluteal kivrim arasindaki agri
olarak tanimlanir. Agr1 bacagin arka tarafindan uyluga
kadar yayilabilir ve simfizis pubisle beraber veya ayri
sekilde goriilebilir (Vleeming vd., 2008). Gebelerde Pelvik
kusak agris1 prevalansi yaklasik %20 olarak bildirilmistir
(Vleeming vd., 2008). Degisen postiirle beraber bele ve
sakoiliak fazladan yik biner ve Kkalca
eklemlerinde c¢esitli problemler ortaya ¢ikabilir.
Bunlardan gebelige bagh pelvik kusak agris1 ve gebelige
bagh bel
sosyoekonomik sonuglari olan yaygin problemlerdir
(Bastiaanssen vd., 2005).

Gebelige bagh pelvik kusak agrisinin yasam Kkalitesi ve
toplum maliyetleri farkinda
olunmasi, son 10 yilda bu konuya olan dikkati artirmistir
(Wu vd., 2004). Bazi arastirmacilar gebelige bagh
lumbopelvik agrinin stres ve korkudan kaginma inanglari
gibi psikolojik belirleyicilerden kaynaklanabilecegini ileri
sirmiistiir (Ebina vd., 2020). Literatiirde gebe kadinlarin

ekleme

agrist  o6nemli fiziksel, psikolojik ve

uzerindeki etkisinin

yasayabilecekleri bu olasi fiziksel ve psikolojik olaylar,
hareket korkusu bilinen kinezyofobiyi
beraberinde getirebilmektedir. Agriya bagh korkunun,
agrinin kendisiyle karsilastirildiginda daha yipratici
oldugu bilinmektedir (Kori vd., 1990). Literatiirde
aktivite seviyesinin azalmasinin, kronik bel agrisi olan
hastalarda hareket korkusu ile yakindan iliskili oldugu
bulunan acabilecegi
(Vlaeyen vd., 1999). Gebelerin de artan agriyi hafifletmek

olarak da

dizabiliteye yol bildirilmistir
icin aktivitelerden kaginmalar1 beklenen bir durumdur.
Gebelerin korku-kaginma davranislarindan kaynakh agri-
aktivite paternleri degisebilir.

Agr ile hareket korkusunun ortaya ¢ikmasi, gebelerin
hareket korkusu ile hareketten kaginmasi ve bunlarin
kisir bir dongii olusturmasi, gebelerin agri ile basvurdugu
klinikte g6z 6niinde bulundurulmasi gereken etkenlerden
biridir. Gebelikle baglantili postiir degisikliklerinin
ardindan olusan pelvik kusak agrisi ile kinezyofobi
arasindaki iliskinin aciklanmasi, gebelerin degisen
aktivite paternlerinin belirlenmesi ve bunlara Kkarsi
onlem alinmasi pelvik kusak agrisinin tedavisine katki
saglayacaktir. Pelvik kusak agris1 ve kinezyofobinin
arasindaki iliskinin incelenmesi, agr1 ve kinezyofobi ile
ilgili literatiirdeki kisith bilgiye katki yapmasi agisindan
onemlidir. Bildigimiz kadariyla literatiirde spesifik olarak
pelvik kusak agrisi olan kadinlarin spinal postiir ve
kinezyofobinin incelendigi calisma bulunmamaktadir. Bu
nedenlerle bu c¢alismada pelvik kusak agrisi olan ve

olmayan gebelerde spinal postiir ve kinezyofobi
arastirilmasi amaglanmisti.

2. Materyal ve Yontem

Bu ¢alisma tanmimlayici, karsilastirma arastirma

deseninde planlanmis bir arastirmadir. Arastirmaya
2020-2021 Bolu Abant lzzet
Universitesi Tip Fakiiltesi Kadin Hastaliklar1 ve Dogum

tarihlerinde Baysal

Anabilim Dali'na basvuran goniilli 54 gebe kadin dahil
edildi. Gebelerin pelvik kusak agrisinin olup olmadig
sozlii olarak agrinin yeri ve 6zellikleri sorgulanarak ve
agr1 diyagraminda isaretledikleri yerler referans alinarak
karar verildi (Gutke vd., 2018). Calisma Helsinki

Deklarasyonu Prensipleri’'ne uygun olarak
gerceklestirildi. Arastirmaya dahil olan bireylere
calismanin  amaci, hedefleri ve degerlendirme
programinin igerigi bilgilendirilmis onam formu
dogrultusunda detayll anlatildi. Onam formunun
katilimci tarafindan imzalanmasinin ardindan
degerlendirmeye alindu.

Calismaya dahil edilme kriterleri; gebeliginin 3.
trimesterinde olmak, arastirmaya gonilli olarak

katilmak, Tiirkce okuma yazma bilmek, kooperasyonu ve
anlamay1 engelleyecek herhangi bir mental problemi
olmamak ve 18 yasin iizerinde olmakti. Dahil edilmeme
kriterleri ise norolojik hastalik sahibi olmak, c¢ogul
gebeligi olmak, riskli gebeligi olmak, serviks yetmezligi
olmak, daha once ortopedik cerrahi operasyon veya
travma gecirmis olmak, skolyoz veya konjenital omurga
anomalisi olmakt1.

Calismaya katilan gebelere degerlendirme formu 1 kez
uygulandi. Degerlendirme formu Anket sorulari (fiziksel
ve sosyo-demografik ozellikler), Viziiel Analog Skala
(VAS), Pelvik Kusak Anketi (PKA), Spinal Mouse Ol¢iimii,
TampaKinezyofobi Olgegi (TKO), OswestryDizabilite
indeksi (ODI), Agr1 Felaketlestirme Olcegi (AFO), ve Agr1
Aktivite Paternleri Olcegi’nden (AAPQO) olusuyordu.
Gebelerin pelvik kusak agrisinin olup olmadigl
fizyoterapist tarafindan so6zli olarak agrinin yeri
sorgulanarak ve agr1 diyagraminda isaretledikleri yerler
baz alinarak karar verildi. Agr1 diyagraminda sakroiliak
eklemde 6ne veya arkada agr1 isaretlemesi ve ek olarak
simfizis pubiste veya bolgede agrn
isaretlemesi durumunda gebenin pelvik kusak agrisi var
olarak karar verildi. Bunun disinda isaretleme yapilmasi
durumunda pelvik kusak agris1 yok olarak karar verildi.
Gebelerin yasadiklar1 agr1 siddeti, Viziiel Analog Skala

arka gluteal

(VAS) ile dlgiildii. Pelvik kusak agrisi olmayan gebelerden
pelvik kusak agrisi disinda o6rnegin sirt agrisy, karin
agrisi, omuz agrisi gibi agrilarinin siddetini isaretlemeleri
istendi. Pelvik kusak agris1 olan gebelerin pelvik kusak
agr1 siddeti Pelvik Kusak Anketi (PKA) ile degerlendirildi.
Pelvik Kusak Anketi Stuge vd. tarafindan gelistirilen bir
(Stuge vd., 2011). Tirkce gecerlilik ve
giivenilirligi Yelvar vd. tarafindan yapilmistir (Yelvar vd,,
2019). Anket aktivite ve semptom olarak 2 alt dlgekten
olusur. 20 madde aktiviteyle ilgili ve 5 madde semptomla
ilgili olmak lizere 25 madde bulunmaktadir. Ankette hig
problem yok=0, biraz=1, orta=2 ve biyik O0l¢ciide
problemli =3 puanlarin ifade etmektedir. Alinabilecek en
iyi puan 0 iken en kotii puan 100’dir. Alinan puanin

ankettir

artmasi pelvik kusak agrisinin siddetinin arttigini
gostermektedir. Anket puanini hesaplarken isaretlenen
puanlar toplanir 75’e boéliiniir ve 100 ile ¢arpilir ¢ikan
sonug pelvik agr1 siddetini gostermektedir.
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Gebelerin spinal postiirleri, dik durus pozisyonunda non-
invaziv elektromekaniksel ve bilgisayar destekli Spinal

Mouse (idiag, Voletswil, Isvicre) adli cihaz ile
degerlendirildi (Mannion vd, 2004). Bireylerden
ayaklarim omuz genisliginde ag¢malari, agirliklarini

miimkiin oldugu kadar iki ayagina esit dagitmalari,
baslarini nétral pozisyonda tutmalar1 ve kollarim her iki
yanda serbest birakmalar1 istendi. C7-S3 arasinda
vertebral spinal prosesler birey diizgiin bir sekilde
anatomik pozisyonda ayakta dururken fizyoterapist
tarafindan belirlendi ve bir marker (kegeli kalem) ile
isaretlendi. Spinal mouse isaretlenen spinal prosesler
izerinden asagl dogru hareket ettirildi. Cihazin dénen iki
tekerlegi spinal prosesleri takip ederek ol¢lim yapti.
Olciimlerde bireyin ve arastirmacinin  dikkatinin
dagilmamasi igin sessiz ve iyi aydinlatilmis bir ortam
secildi. flgili parametreler (sakrum-kalca agcis,
inklinasyon agis, torakal agi, lumbal ag¢1, uzunluk) Spinal
Mouse cihazi tarafindan bluetooth araciligiyla bilgisayara
aktarildi ve kaydedildi.

Gebelerin kinezyofobi siddetini belirlemek amaciyla
Tampa Kinezyofobi Olcegi (TKO) kullanildi. TKO, hareket
veya tekrar yaralanma korkusunu o6l¢mek amaciyla
gelistirilen 17 soruluk bir &lcektir. TKO'niin orjinali
1991’de Miller, Kopri ve Todd tarafindan gelistirilmistir
ancak yayimlanmamistir. 17 sorudan olusan orijinal
olcegi, gelistiren arastirmacilarin izniyle, 1995 yilinda
Vlaeyen vd. yeniden yayinlamislardir (Vlaeyen vd., 1995).
Anketin gecerlilik giivenilirlik ¢alismast 2011 yilinda
Tunca Yilmaz vd. tarafindan yapilmistir (Tunca Yilmaz
vd, 2011). Olgekte 4 puanlik likert puanlamasi
(Kesinlikle Katilmiyorum=1, Katilmiyorum=2,
Katiliyorum=3, Tamamen Katiliyorum=4)
kullanilmaktadir. Anket skorunun hesaplanmasi i¢in 4, 8,
12 ve 16. maddenin ters ¢evrilmesinden sonra puanlar
toplanir. Bulunan sonug¢ bireyin kinezyofobi siddeti
olarak kaydedilir (Vlaeyen vd., 1995). Anket sonucunda
birey 17-68 arasinda total skor almaktadir. Olcekte
kisinin aldig1 puanin yiiksek olusu kinezyofobisinin de
yliksek oldugunu gostermektedir.

Gebelerin dizabilite siddetini 6lgmek amaciyla Oswestry
Dizabilite Indeksi (ODI) kullanildi. 10 maddeden olusan
ODI Fairbank vd. tarafindan tanimlanmistir (Fairbank ve
Pynsent, 2000). Tiirkce gecerlik giivenilirligi Yakut vd.
tarafindan yapilmistir (Yakut vd., 2004). Anket 10
maddeden olusmaktadir. Her madde 0 ile 5 arasinda
deger almaktadir. Daha yiiksek degerler daha siddetli
dizabiliteyi ifade etmektedir.

Gebelerin agr1 felaketlestirme siddeti Agn
Felaketlestirme Olcegi (AFO) kullanilarak belirlendi. AFO
1995 yilinda bireysel agn
felaketlestirmesinin o0lgmek icin
gelistirilmistir (Fernandes vd. 2012). Anketin Tiirk¢e

Sullivan tarafindan

derecesini

gecerlilik giivenilirlik ¢alismast Ugurlu vd. tarafindan
yapumistir (Ugurlu vd., 2017). Agr1 Felaketlestirme
Olcegi, bireylerin agr1 ve felaketle ilgili duygularim ve
diistincelerini degerlendirmek i¢in kullanilan bir ankettir.
AKO caresizlik, biiyiitme ve ruminasyon gibi 3 alt élcegi

olan kendi kendine uygulanan 13 maddelik bir ankettir.
Her madde icin hi¢ yok=0, hafif derece=1, orta derece=2,
biiylik 6l¢lide=3, her zaman=4 segeneklerinden birinin
isaretlenmesi istenir. Agr1 Felaketlestirme Olgegi
puanlar1 0 ila 52 puan arasinda degisir. Daha yiiksek
puan daha yiiksek felaketlestirmeyi ifade etmektedir.
Olgegin toplam skoru maddelerin puanlari toplanarak
hesaplanmaktadir (O’Sullivan ve Beales, 2007).

Gebelerin agr1 aktivite patenlerinin bulunmasi i¢in Agri
Aktivite Paternleri Olgegi (AAPO) kullanildi. AAPOG;
kronik agrii hastalarda degisen aktivite paternlerini
kaginma, asiriya kagma, diizene sokma olarak 3 alt grupta
belirleyen bir ankettir. Cane vd. tarafindan Kanada’'da
gelistirilmistir (Cane vd. 2013). Tirkce gecerlilik ve
giivenirligi ¢alismasi Siiygiin vd. tarafindan yapilmistir
(Stiygiin vd., 2019). AAPO; kaginma, asiriya kagma,
diizene sokma olmak iizere 3 alt gruptan ve her alt grup
icin 10’ar adet olmak iizere toplam 30 sorudan
olusmaktadir. Olgekte, “Kronik agrih bireyler, giinliik
aktivitelerini yapmak i¢in farkli yollar kullanirlar. Giinliik
aktivitelerinizi genellikle nasil yaptigimzi distniin.
Asagidaki ifadelerin her biri icin gilinliik aktivitelerinizi
genellikle nasil yaptigimizi en iyi aciklayan 0 ile 4
arasindaki sayilari daire i¢ine alin” talimatiyla katihmciya
sorular ydneltilmektedir. Olgegin cevaplanmasinda 0-
hi¢bir zaman 2-bazen 4-her zaman olmak tizere 5'li likert
puanlama sistemi kullanilmaktadir. Alt gruplar olan
kacinma, asiriya kagma, dilizene sokma gruplar1 igin,
gruplara ait cevaplar ayr1 ayri
toplanarak katilimcinin 3 ayn alt grup skorlar1 elde
edilmektedir. Alt gruplar icin hesaplanan toplam puanlar
ayr1 ayr1 0-40 puan arasinda degismektedir (Kindermans
vd,, 2011).
Tanimlayici

sorulara verilen

istatistiklerde
ortalama ve standart sapma ya da ortanca ve minimum-
maksimum degerleri, kategorik degiskenler icin say1 ve
ylizde degerleri kullanilmistir. Normallik varsayimi i¢in
Kolmogorov-Smirnov testi kullamilmustir. ki grup
karsilastirmasinda bagimsiz gruplarda t-testi ya da Mann

sayisal degiskenler igin

Whitney U testi kullanilmistir. Kategorik degiskenlerde
grup karsilastirilmasi ki-kare testi ile incelenmistir

(Onder, 2018). Verilerin analizi TURCOSA
(TurcosaAnalyticsLtdCo, Turkey, www.turcosa.com.tr)
istatistik yaziliminda gergeklestirilmistir. Anlamlihk

diizeyi P<0.05 olarak alinmistir.

3. Bulgular

Arastirmaya dahil edilen pelvik kusak agrisi olan ve
olmayan gebelerin yas, viicut agirhg, boy uzunlugu,
gebelik haftalari, egitim diizeylerinin benzer oldugu
bulundu (P>0,05) (Tablo 1).

Pelvik kusak agrili gebelerin PKA'ya gore pelvik kusak
siddetleri ortalama 41,78+18,45 bulundu. PKA’ya gore
aktivite alt skoru ortalama 39,97+19,10 ve semptom alt
skoru da 45,39+25,94 bulundu. Pelvik kusak agrisi
olmayan gebelerin 15’inde agr1 yoktu. Bu gebelerin
9’unda sirt agrisy, 3'linde karin agrisi, 1’'inde kasik agrisi
ve 3'linde ise gluteal agr1 bulunmaktaydi.
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Tablo 1. Gebelerin fiziksel ve sosyo-demografik 6zellikleri

Pelvik kusak agris1 olan gebeler Pelvik kusak agris1 olmayan gebeler P
(n=27) X£SS (n=27) X£SS
Yas (Yil) 30+7,05 29,30+5,83 0,676
Viicut agirhigr (kg) 75,40+7,77 75,46+10,50 0,988a
Boy uzunlugu (cm) 162,70+5,53 160,41+6,17 0,1562
Gebelik haftasi (hafta) 35(27-38) 32(28-38) 0,312¢
flk6gretim 4(14,8) 4(14,8)
Ortadgretim 8(29,6) 7(25,9)
Lise 9(33,3) 7(25,9) 0,354b
On lisans 6(22,2) 5(18,5)
Lisans 0(21,4) 4(14,8)

abagimsiz gruplarda t testi, b Ki-kare testi, ‘tMann-Whitney U testi, X+SS= ortalama+standart sapma, cm= santimetre.

Tablo 2. Gebelerin spinal mouse 6l¢timleri

Pelvik kusak agrisi olan gebeler Pelvik kusak agrisi olmayan gebeler P
(n=27) XSS (n=27) XSS
Sakrum kal¢a 11,19+8,22 14,07+9,78 0,246
Torakal ag1 43,52+9,31 44,19+6,94 0,767
Lumbal ag1 -25,44+9,09 -29,78+10,53 0,112a
inklasyon acis1 -0,07+3,71 -0,74+4,05 0,531a

abagimsiz gruplarda t testi, X+SS= ortalama+standart sapma.

Tablo 3. Gebelerin VAS, oswestry dizabilite indeksi, tampa kinezyofobi dlgegi, agr1 felaketlestirme 6lcegi, agri-aktivite

paternleri 6lgegi skorlarinin karsilastirilmasi

Pelvik kusak agris1 olan gebeler

Pelvik kusak agris1 P

(n=27) olmayan gebeler (n=27)
Ort (min-maks) Ort (min-maks)
VAS 4,65+2,03 2,01+1,65 <0,001a
Oswestry dizabilite indeksi 18(0-46) 2(0-24) <0,001b
Tampakinezyofobi Olgegi 39(27-55) 40(17-53) 0,829
Agriyi felaketlestirme dlgegi 15,62(10,23) 14,70(13,34) 0,776
Agr1 aktivite paternleri dlcegi 69,59+15,22 64,74+16,72 0,270a
Agr aktivite paternleri- Kaginma 26,37+8,21 24,1819.,74 0,3772
Agr1 Aktivite Paternleri- Asiriya kagma 17,85+6,03 17,37+7,02 0,7882
Agr1 aktivite paternleri- diizene sokma 25,29+6,63 22,88+9,90 0,229

VAS= Viziiel Analog Skala, X+SS= ortalama+standart sapma, *bagimsiz gruplarda t test, > Mann-Whitney U testi.

Her iki gruptaki gebelerin spinal mouse ile ol¢ciimleri
sonucunda sakrum- kalga, torakal a¢1 ve uzunluk
ortalama degerlerinin benzer oldugu saptandi (P>0,05)
(Tablo 2).

Pelvik kusak agrisi olan gebelerin VAS degeri ve ODI’sinin
daha ytiksek oldugu bulundu (P<0,001). Pelvik kusak
agrisi olan ve olmayan gebelerin TKO, AFO ve AAPQO
skorlarinin benzer oldugu saptandi (P>0,05) (Tablo 3).

4. Tartisma

Pelvik kusak agrisi olan ve olmayan gebelerde spinal
postiir, kinezyofobi, agr1 felaketlestirme ve dizabilitenin
karsilastirdigimiz calismamiz sonucunda pelvik kusak
agrili gebelerin saglikli gebelerle spinal postir ve
kinezyofobilerinin benzer oldugu bulundu. Pelvik kusak
agrii gebelerin agr1 ve dizabilite siddetlerinin daha

yiksek oldugu, ancak agri katastrofilestirme ve agri
aktivite paternlerinin benzer oldugu saptandu.

Calismamizda pelvik kusak agrisi olan ve olmayan
kadinlarin fiziksel ve sosyodemografik o6zelliklerinin

benzer olmasi homojen bir dagilimin oldugunu
gostermektedir. Bu durumda bizim degerlendirme
sonuclarimizi daha objektif olarak yorumlamamizi
saglamaktadir.

Bu c¢alismada pelvik kusak agrisi olan ve olmayan
gebelerin sakrum-kalga, torakal, lumbal ve inklinasyon
acilarinin benzer oldugu bulundu. Bildigimiz kadariyla
literatiirde pelvik kusak agrisi olan ve olmayan gebelerde
spinal postiirii karsilagtiran ¢alisma bulunmamaktadir.
Literatiirde 3. trimesterde diger trimesterlere oranla
lumbal ekstansiyon agis1 daha ¢ok artis gosterir

sonucuna ulasimistir  (Almashagbeh vd, 2019).
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Calismamizdaki gebelerin yasadiklari dogal siirecten
dolay1 spinal postiirlerindeki degerler normal sinirlarin
tistiinde ¢ikmistir. Okanishi vd. yaptig1 calismada Spinal
Mouse ile degerlendirilen 11 gebe kadinda lumbal agida
azalma ve posterior pelvik tiltte artis saptanmis
(Okanishi vd., 2012). Aynm1 degerlendirme yo6ntemini
kullandigimiz ¢alismamiza daha biiyiikk bir o6rneklem
grubu dahil edilmistir. Literatiirde bagka ¢alismalarda da
arastirmacilar, ilerleyen gebelikle birlikte
lordozda higbir degisiklik veya olumsuz bir degisiklik
olmadigim bildirmisler (Ostgaard vd., 1993; Glinkowski
vd., 2016). Bu calismalarda postiir degerlendirilmesi i¢in
giivenilir olmayan fotografla analiz, basit cetvelle analiz
gibi yontemler kullanilmis. Calismamizda daha giivenilir
bir 6lgme yontemi olan Spinal Mouse kullanilmistir.
Calismamizda da literatiirle benzer sekilde gebelerin
tlimiinde lumbal lordoz ve anterior pelvik tilt normal
degerlerin tlzerinde bulunmustur. 3. trimesterde olan
kadinlar1 dahil etmemiz postiir degerlendirmesinde
agridan bagimsiz olarak fark olusturmamaistir.

lumbal

Calismamizda pelvik kusak agrili gebelerde kinezyofobi
ortanca degeri 39, pelvik kusak agris1 olmayan gebelerde
kinezyofobi ortanca degeri ise 40 bulundu. Degerler,
calismamizda iki grupta da kinezyofobi degerlerinin
yliksek ve benzer oldugunu gostermektedir. (Beales vd.
2016) orta diizeyde
kinezyofobilerini, agris1 olmayan ve diisiik dizabilitesi
olan kadinlara yiksek bulmuslar.
Postpartum doénemde lumbopelvik agrinin kinezyofobi
tizerindeki etkisini inceleyen Gutke vd. pelvik kusak
agrili, kombine agr1 ve bel agrisi gruplarinda kinezyofobi
degerleri benzer bulmuslar (Gutke vd., 2011). Gebe
popiilasyonunda da pelvik kusak agris1 olanlarda
kinezyofobinin daha yiiksek diizeyde goriilmesi

dizabilitesi olan kadinlarin

oranla daha

bekleniyordu. Ancak pelvik kusak agrisi olan ve olmayan
gebelerin  kinezyofobileri
sebebinin pelvik kusak agris1 olsun veya olmasin
gebeligin dogal siirecinden kaynakli postiiral ve kas
iskelet sistemi degisikliklerinden ve gebelerin son

benzer bulundu. Bunun

trimesterde olmalarindan kaynakl fiziksel aktivitelerini
azaltmalar1 oldugu
diisiincesindeyiz. Goubran vd. ¢alismasinda daha yiiksek
kinezyofobi duzeyleri, daha diisiik fiziksel aktivite
diizeyleri ile orta derecede iliskili bulunmustur (Goubran

nedeniyle meydana gelmis

vd.,, 2023). Calismamizda degerlendirilen gebelerin 3.
trimesterde  olmasi, gebeligin  son
trimesterinde dogum yaklastikca fiziksel egzersizden
kacinma davramisinda bulunabilecegi ve bunun da
gebelerde hareket etmekten korkmaya neden olabilecegi
disiiniilmektedir.  Calismamizda iki grupta da
kinezyofobilerin benzer olmasinin gebeligin bu dogal
siirecinde kaynaklanabilir.

Calismamizda pelvik kusak agrili gebelerin dizabilite

kadinlarin

derecelerinin daha yiiksek oldugu saptandi. Gutke vd. 12-
18 haftalik gebelerde gebelikle iligkili pelvik kusak agrili
gruptaki kadinlar, daha yiiksek diizeyde hastalik izni ile
iligkili olarak agri1 ve dizabilite bildirmistir (Gutke vd.,
2006). Robinson vd. 'nin yaptig1 ileriye doniik kohort

calismasinda erken gebelikte pelviste kendi bildirdigi
agr1 lokasyonlari, pozitif posterior pelvik agn
provokasyon testi ve agri provokasyon testlerinin
toplami, 30. gebelik haftasinda dizabilite ve agn
yogunlugu ile iliskili bulunmustur (Robinson vd., 2010 ).
Gebelikte bel agris1 yasayan gebelerin dizabilitelerinin
daha yiiksek oldugu bildirilmistir (Gutke vd. 2008).
Gausel vd. dogumdan sonra kalic1 pelvik kusak agrisi
sikligini, kadinlarin  giinlik yasamina
potansiyel risk faktdrlerini degerlendirmeyi amaglamis.
Belirlenen risk faktorlerinden olan; 30 yas iistii olmak,
gebelikte orta veya yliksek siddetli dizabiliteden yasamak
ve gebelik sirasinda kombine pelvik agr1 ve bel agrisi
yasamak, bu risk faktorlerine sahip olmayan kadinlara
kiyasla postpartum pelvik kusak agrisi i¢in 27 kat daha
fazla riske sahip oldugu bildirilmis (Gausel vd., 2016).
Gutke vd. (2011) degerlendirdikleri kadinlarin yiizde
%33’linde lumbopelvik agr1 bulunmus ve %401 orta ve
siddetli dizabilite bildirmistir. Dogumdan sonraki 3. ayda,
lumbal veya pelvik bolgelerdeki semptomlardan

etkisini ve

bagimsiz olarak lumbopelvik agriya sahip olmanin
sonuclariyla dizabilite ve agn iligkili
bulunmus. Her postpartum dizabilite
incelenmis olsa da agr ile dizabilite arasindaki baglanti
acikea goriilmektedir. Benzer olarak ¢alismamizda pelvik

yogunlugu
ne Kkadar

kusak agris1 olan gebelerde dizabilite daha yiiksek
bulunmustur.

Gebelerin agr1 siddetlerinin incelendigi ¢alismamizda
beklendigi gibi pelvik kusak agris1 olan kadinlarin agri
siddetlerinin pelvik kusak agrisi1 olmayanlara gore daha
yiiksek oldugu saptandi. Calismamizda pelvik kusak
agrist olanlarin 4,65+2,03 olan ortalama VAS degeri,
pelvik kusak agrisi olmayan gebelerde 2,01+1,65 idi.
Gebelikle iliskili pelvik kusak agris1 ve postiire odaklanan
bir calismada 46 gebe, gebelikleri boyunca pelvik kusak
agris1 varligl acisindan degerlendirilmis. Ortalama 29.
haftasinda pelvik kusak agrisi gelistigi ve ortalama pelvik
agr1 siddetinin VAS’a gore 4 (SD = 2) oldugu belirlenmis
(Aldabe vd., 2020). Pakistan’da Shahzad vd. ortalama agr1
skorunun 5,2+1,9 oldugu bildirmisler (Shahzad vd.,
2021).
kadinlar arasinda bel agris1 ve/veya pelvik kusak agrisi
agr1 siddetini olarak bulmuslardir
(Shijagurumayum Acharya vd., 2019). Calismamizda

Shijagurumayum Acharya vd. gebe Nepalli
ortalama 6%2

degerlendirdigimiz pelvik kusak agris1 olan ve olmayan
gebelerde de bu degerlere yakin orta siddette agri
saptanmistir. Gebelerin agri ile ilgili diger parametreleri
agr1 felaketlestirme, agri paternleri ve
kinezyofobileri benzer bulunmustur. Bunun nedeni
pelvik kusak agrili olan gebelerin agr1 siddetlerinin ¢ok
yliksek olmamasindan kaynaklanmis olabilir. Yine de agr1
ile baglantili olan dizabilite degerleri beklenen sekilde
pelvik kusak agrili gebelerde daha yiiksek bulunmustur.

aktivite

Pelvik kusak agrisi olan ve olmayan gebelerde agri-
aktivite paternlerinin benzer idi. AAPO alt anketlerine
baktigimizda istatistiksel olarak fark bulunmasa da
pelvik kusak agrisi olan grupta kacinma ve diizene sokma
alt gruplarindaki skor birbirine yakin ve asiriya kagma alt
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anketi skorundan daha yiiksek bulunmustur. Pelvik
kusak agrisi olan grupta kaginma skoru daha yiiksek
bulunmustur. Bu durum pelvik kusak agrisi olsun veya
olmasin her iki grupta da kaginma davranisinin daha ¢ok
gorilldiigiiniic  gdstermektedir. Literatiirde kaginma
aktivite paterni gosterenlerin, korkudan kaginma
modeline uygun olarak daha yiiksek kinezyofobi
yasayabilecekleri bildirilmistir (Vlaeyen ve Linton, 2000).
Calismamizda pelvik kusak agrisi olan ve olmayan
gebelerde aktivite paternlerinde benzerlik bulunmustur.
Bu sonucu destekler sekilde calismamizda pelvik kusak
agrisi olan ve olmayan gebelerde kinezyofobi dereceleri
de benzer bulunmustur.

Olsson vd.’nin yaptig1 ¢alismada lumbopelvik agrisi olan
ve olmayan ikinci trimesterdeki 324 gebe kadinda
felaketlestirme ve korku kaginma davranislari
arastirllmig(Olsson vd., 2009). Kadinlar lumbopelvik
agrii olan ve olmayan gebeler olarak iki gruba
ayrilmislar. Lumbopelvik agrili gebelerin felaketlestirme
diizeylerinin diger gruba kiyasla daha yiliksek oldugu
bildirilmis. Lumbopelvik agrisi olmayan gebelerin yas
ortalamasinin daha ytiksek ve fiziksel aktivite diizeyinin
daha iyi oldugu saptanmis. Pelvik kusak agrisi olan ve
olmayan gebeleri karsilastiran ¢alismamizda iki grubun
da agr1 felaketlestirmeleri benzer bulundu. Ayrica
degerlendirdigimiz gebelerin yas ortalamasi benzerdi.
Ancak Olsson vd’'nin ¢alismasindan farkli olarak
calismamizdaki gebelerin fiziksel aktiviteleri
degerlendirilmediginden bu acidan bir karsilastirma
yapilamamistir Dogru vd. c¢alismalarinda gebelik
doéneminde 429 kadini dahil ederek felaketlestirme ve
lumbopelvik  agn siddeti arasindaki iliskiyi
degerlendirmeyi amaglamiglar (Dogru vd. 2018).
Felaketlestirme degerleri ile agr1 siddeti arasinda pozitif
iliski saptamislar. Calismamizda pelvik kusak agrisi olan
grupta agr1 siddeti daha yiiksek olmasina karsin
gebelerin felaketlestirme derecelerinin benzer oldugu
bulundu. Agr1 siddetinin pelvik kusak agrili gebelerde
daha yiiksek olmasi beklenen bir durumdur. Ancak
felaketlestirmenin iki grupta da ayni olmasinin dogumun
yaklasiyor olmasina baglanabilir.

Bu c¢alismanin baz1 limitasyonlari
limitasyonlardan ilki pelvik kusak agrisi varliginin
kadinlarin sadece sozel olarak ifade ettigi agr1 bolgesi ve

mevcuttur. Bu

viicut diyagramina dayali olarak belirlenmesi ve klinik
testler kullanilmamasidir. Ancak literatiire bakildiginda
pelvik kusak agrisinin, bazi ¢alismalarda klinik testlerle
beraber so6zel olarak agri bolgesinin ifade edilmesiyle
baz1 calismalarda ise sadece sozel olarak bireyin ifade
ettigi agr1 bolgesine gore belirlendigi goriilmektedir.
Calismamizda gebelerin pelvik agr1 disinda yasadiklar:
agrilan (bas, diz) dislanma Kkriteri olarak belirlenmedi.
Gebelerin kinezyofobileri degerlendirilirken bu agrilarin
gebeleri yanlis yonlendirmis olabilecegi distiniilebilir.
Gebeler, bagka agrilardan kaynaklh kinezyofobiyi pelvik
kusak agrisindan kaynakli kinezyofobi ile karistirabilir.
Kinezyfobiyi etkileyebilecek diger agrilarin dislanma
kriteri olarak belirlenmemesi de bir limitasyon olarak

distiniilebilir.  Gebelikten o6nceki postir gebelik
dénemindeki postiirii  etkileyebilir.  Calismamizda
degerlendirilen gebe kadinlarin, gebelikten o6nceki
postiirlerinin ~ degerlendirilmemis olmast da bir

limitasyon olarak diisiiniilebilir.

Literatiirde pelvik kusak agrisi olan ve olmayan
gebelerde spinal postiirii ve kinezyofobiyi karsilastiran
bildigimiz kadariyla bir arastirma bulunmamaktadir.
Calismamiz ile kadin saghig alanindaki fizyoterapistlere,
bu konunun éneminin vurgulandigi ve dikkat c¢ekildigi
diisiincesindeyiz. Gebelikle ilgili pelvik kusak agrisi icin
arastirmamiz literatiirde énct ¢alismalardan olup ileriki
¢alismalara yol olacaktir. Bu calismanin
sonucunda gebelerde pelvik kusak agrisinin 6nlenmesi ve

fizyoterapistlere  biiyiik rol distigi

gosterici

tedavisinde
gorilmistir.

5. Sonug¢

Calismamizin sonucunda pelvik kusak agris1 yasayan ve
yasamayan gebelerin postiir ve kinezyofobilerinin ayni
derecede etkilendigi bulundu. Pelvik kusak agrisi olan
gebelerin dizabilite ve agr1 siddeti pelvik kusak agrisi
olmayanlara gore daha yiiksek bulundu. Pelvik kusak
agrisi yasayan kadinlarin rutin degerlendirmelerinde agr1
parametreleri, dizabilitelerinin degerlendirilmesi
fizyoterapistlere tedavi prensiplerinde yol gosterici

olabilir.
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1. Introduction

Genome sequences (70-90%) of humans are transcribed
into RNAs. Little of them are encoded into proteins
through translation. The most part of these stay at RNA
form that do not code protein and they performed
functional regulators in biological process (Chen et al.,
2020). Non-coding RNA molecules (ncRNAs) compose of
RNA groups without protein-coding function. NcRNAs
plays role in various levels of gene expression such as
epigenetic, transcription and, post-transcriptional
regulation (Chen et al.,, 2020). NcRNAs can be classified
according to nucleotides (nt) size. LncRNA group is ncRNA
subcategorie which have greater than 200 nt (Meng et al,,
2020). LncRNAs are known to regulate pathological
mechanisms and progression of diseases via different
target genes or signaling pathways, thus they can be
accepted essential biomarkers (Ghafouri-Fard et al,
2021). HULC is the first IncRNA that is proved to be
strongly overexpressed in human hepatocellular
carcinoma (Abbastabar et al., 2018). HULC gene is located
on chromosome 6. A spliced, polyadenylated IncRNA of
approximately 500 nt in length, which is localized in the
cytoplasm is generated by the transcription of HULC gene.
It has been reported that HULC is involved in function of
ribosome (Chen et al,, 2020). Endothelial cells (ECs) are
inner layer of blood vessels. The ECs are accepted
important component of vascular homeostasis (Lifeline
Cell Technology, 2020). Ox-LDL is one of the crucial

factors causing to ECs activation, dysfunction, and injury.
The multifactorial role of ox-LDL in blood vessels makes it
a prime candidate for exploring new disease mechanisms
responsible for endothelial dysfunction and CVDs. It is an
ideal target for developing new cardiovascular drugs
(Jiang et al.,, 2022). Furthermore, epidemiological studies
have shown that ox-LDL are closely linked with colorectal
cancer, breast cancer, pancreatic cancer, and other
malignancies, suggesting that it plays critical roles
throughout the cancers occurrence and development
(Deng et al., 2022). ECs are critical players which effect
development of CVDs and a variety of cancers. EC lines are
important to research vascular disease and cancer
(Lifeline Cell Technology, 2020). Thus, we used HUVECs
that are EC line isolated from the umbilical blood vessel in
this study. LncRNAs may change transcriptional events
related with impairment of the ECs (Weirick et al., 2018).
Endothelial dysfunction is one of the main causes for
development of pathological disorders and is highly
associated with the IncRNAs dysregulation (Jayasuriya et
al, 2022). In addition, ox-LDL treatment may alter
IncRNAs expression in ECs to effect endothelial
dysfunction (Jiang et al., 2022). Based on all these
knowledge, our study hypothesis was that the gene
expression of HULC, a IncRNA, may change after
increasing ox-LDL treatment in HUVECs. Using the HUVEC
line in this study is valuable in confirming our hypothesis.
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2. Materials and Methods

2.1. Cell Line

We used HUVECs as cell line materials in all experiments.
HUVEC line provided from American Type Culture
Collection (ATCC). HUVECs were cultured according to the
datasheet from ATCC. HUVECs were cultured in
Dulbecco’s modified Eagle’s medium (DMEM, High
glucose (4.5 g/1) with L-Glutamine; CAPRICORN) with
fetal bovine serum (FBS, Advanced collected in South
America; CAPRICORN) and penicillin/streptomycin
solution (100x; CAPRICORN) at 37 °C in an incubator with
5% CO2. HUVECs were added with 25 and 40 pg/ml ox-
LDL and then incubated in 24 hours at 37 °C in an
incubator with 5% CO2. Cell density decreased
significantly after the application of 40 ug/ml ox-LDL in
HUVECs. Therefore, we determined our experimental
group as HUVECs treated with 40 pg/ml ox-LDL. Ox-LDL
concentration level at which cell viability began to be
affected was 25 pg/ml (Ma et al.,, 2024), and experiments
were carried out with these two ox-LDL concentrations.
2.2. RNA Isolation and qPCR

In RNA isolation step, total RNA was isolated from HUVECs
through RNeasy Mini Kit (QIAGEN, catalog no:74104). We
performed complementary DNA (cDNA) synthesis by
utilizing reverse transcription kit (A.B.T.™ with RNase Inh.
High Capacity, catalog no:C03-01-20). At last, HULC gene
expression was detected QPCR using cDNA, RNase free
water (nzytech, MB11101), SYBR Green (A.B.T.™ 2X qPCR
SYBR-Green MasterMix kit, catalog n0:Q03-02-01 ve Q03-
02-05), and IncRNA qPCR primer of HULC (QIAGEN,
catalog no:LPH17802A). Glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) was used as internal control for
gPCR experiments.

2.3. Statistical Analysis

"GeneGlobe Data Analysis Center"
(https://geneglobe.qiagen.com/us/analyze QIAGEN,
Hilden, Germany) was used to analyze expression data of
HULC gene. We uploaded QPCR data to the analysis
system. Threshold cycle (Ct or Cq) values which had been
obtained from qPCR experiments were saved. Fold change
(FC) value was calculated by AACt method after
comparison of groups according to the qPCR data. FC and
fold regulation (FR) were calculated as the ratio of the
relative gene expression between the groups of HUVECs
treated 25 pg/ml ox-LDL and group of HUVECs were

treated 40 pg/ml ox-LDL. Numbers higher than 1
demonstrate up-regulation, numbers between 0 and 1
demonstrate down-regulation, and a FC value of 1
demonstrates no change (Livak and Schmittgen, 2001). P-
value was calculated based on a Student’s t-test of the
replicate 2-ACt values for each gene in groups’ comparison
(RT2 Profiler PCR Arrays & Assays Data Analysis
Handbook, 2019). P-value is less than 0.05 was accepted
significant.

3. Results

We divided our study population to 2 groups: HUVECs
treated with 25 pg/ml ox-LDL and HUVECs treated with
40 pg/ml ox-LDL. Findings belonged to HULC gene
expression result from qPCR was detected in groups.
HULC gene expression was compared between HUVECs
treated with 25 pg/ml ox-LDL and HUVECs treated with
40 pg/ml ox-LDL. We found that HULC gene expression
was up-regulated 2.48 fold in HUVECs treated with 40
ug/ml ox-LDL compared to HUVECs treated with 25 pg/ml
ox-LDL (Table 1). This increase was statistic significant
(P<0.001). Table 1 shows mean of Ct values obtained from
HULC and GAPDH gene expression experiment in both
groups as well FC, FR results associated with HULC gene
expression as a result of groups’ comparison (Tablel).

4. Discussion

Some ncRNAs exhibits tissue-specific expression, and thus
they play a major role in cells. LncRNAs are known as
novel ncRNA transcripts involved in epigenetic regulation
of pathophysiology of the diseases. Advancement in
genomic and transcriptomics have shown that ECs control
normal physiological and pathological condition. This
situation has supported with the arising of IncRNAs which
regulate gene expression involved in endothelial
development (Jayasuriya et al, 2022). Abnormal
expression of them may cause epigenetic dysregulation
(Esteller, 2011). Therefore, this situation contributes to
development of the diseases. The IncRNAs have been
found as molecular targets in many diseases, including
CVDs and cancer (Hobuss et al., 2019; Jiang et al,, 2019).
Recently, researchers have found that many IncRNAs are
abnormally expressed in biological samples obtained from
patients with CVDs (Wu et al,, 2023).

Table 1. Fold change of HULC expression in HUVECs after different concentration of ox-LDL treatment.

HUVECs HUVECs FC FR P value

Gene treated with 25 pg/ml ox- treated with 40

LDL pg/ml ox-LDL
HULC

21.52 19.06 2.48 up-regulation <0.001*
Mean of Ct
GAPDH

28.54 27. 1.
Mean of Ct 8.5 7.39 00 Nan

HUVECs=human umbilical vein endothelial cells, ox-LDL= oxidized low-density lipoprotein, FC= fold change, FR= fold regulation, Ct/Cq=
threshold cycle, HUVECs+ox-LDL= HUVECs treated with ox-LDL, GAPDH (control gene)= Glyceraldehyde 3-phosphate dehydrogenase, *=

P value<0.001.
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It was found that silencing of HULC can significantly
decrease viability and migration of human mammary
epithelial cells (Yin et al., 2018). HULC expression levels
was found to down-regulated in heart tissues after
myocardial infartion (P<0.05) and its expression was also
decreased in cardiac microvascular ECs induced by
hypoxia (P<0.05) according to the qPCR results. In the
same study, it was implicated that HULC overexpression
can repress expression of inflammatuar molecules to
protect HUVECs from inflammation damages and promote
angiogenesis to increase viability and proliferation of
HUVECs induced by hypoxia (Chen et al., 2020). Ox-LDL is
implicated that it increases oxidative stress and
inflammation and abnormally regulates proliferation and
migration in cells (Wu et al, 2021). In this study, we
treated HUVECs with two different concentrations of ox-
LDL (25 and 40 pg/ml) to detect whether HULC
expression alteration in HUVECs. We found that HULC
expression was up-regulated in HUVECS treated with
higher concentration of ox-LDL (p<0.001) (Table 1).
Increasing ox-LDL concentration in HUVECs may reverse
the effects of ox-LDL by up-regulating HULC expression.
To prove this, experiments such as apoptosis and
proliferation after gene silencing in cell culture are
necessary. HULC can be not only the diagnostic
biomarkers but also potential therapeutic target
according to results of CVD studies (Xie et al, 2022).
Furthermore, numerous studies have revealed that many
IncRNAs differentially expressed in the
transcriptome of cancer cells (Jin and Fan, 2024). HULC is
often known as cancer-associated IncRNA (Jayasuriya et
al,, 2022). It has role in angiogenesis one of the common
features of cancer (Hernandez-Romero et al,, 2019). The
pro-angiogenic role of HULC in ECs has been shown (Yin
et al, 2018). Elevated HULC expression in cells may
activate proliferation of the cell, growth of tumor, and
cause to tumor suppressor down-regulation (Du et al,
2012). A few studies have shown up-regulation of HULC in
human cancers (Ghafouri-Fard et al., 2020). We found up-

were

regulated HULC expression in HUVECs after a higher ox-
LDL treatment in our current study too (Table 1).
Consistent with these results, increasing in this gene
expression may influence risk of cancer. Thus, HULC may
be accepted as risk locus a few cancers in different
population. Studies have demonstrated that HULC may be
regarded as an oncogenic IncRNA and a potential
diagnostic and prognostic biomarker for malignancy
according to results from experiments in cell line, animal
and human studies (Ghafouri-Fard et al.,, 2020).

5. Conclusion

Since HULC expression increases in HUVECs induced with
higher concentrations of ox-LDL and HULC is known to be
an oncogenic IncRNA, this situation may be an advantage
for cancer cells. Silencing HULC may be useful for cancer
treatment. On the contrary, since HULC has been shown to
increase angiogenesis, proliferation and migration in
previous heart studies, the up-regulation of HULC

expression after higher concentration of ox-LDL
treatment may be investigated in the treatment of CVDs.
HULC may be considered an important potential IncRNA
drug candidate for CVDs. Further molecular studies are

needed to determine all of these.
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1. Introduction

Suicide is a significant public health issue because of its
possible long-lasting detrimental impacts on family
members, neighbors, and society, and is a prominent
factor of mortality globally, although there exist
significant disparities in suicide rates among different
countries (WHO, 2023). The Centers for Disease Control
and Prevention (CDC, 2020) reported that the number of
suicides in the United States in 2022 exceeded all
previous records with a remarkable death toll of almost
50,000 individuals, suicide was ranked among the top ten
causes of death in America, which thus, resulting in the
demise of more than 45,900 individuals in 2020. This
significant prevalence of death by suicide has led the
extensive investigation into the aspects contributing to
the likelihood of suicide, which include stressful
experiences in life (Wang et al, 2015), depressive
disorders (Hawton et al.,, 2013), the existence of mental
illness (Gili et al., 2019), the manifestation of internalized
or externalized symptoms (Soto-Sanz et al.,, 2019), and
maladaptive mental patterns or self-beliefs (Rudd, 2006;
Cha et al, 2019). Therefore, studies aimed to identify the
specific factors that trigger the emergence of suicidal
thoughts and actions are receiving more interest and
emphasis (Osman et al., 1998). However, comprehensive
psychosocial interventions that target the enhancement

of self-esteem, connectedness, and social support have
not proven to be efficacious in both preventing and
treating ideation, attempts, and
completed suicide (Devenish et al, 2016; Hawton et al,,
2016; Zeppegno et al, 2019; Yiu et al, 2021). This
commentary paper aims to review and synthesize the
factors that contribute to the risk of suicide and to
promote effective practices for intervening in cases of
suicide by providing guidance for suicide practitioners in
developing effective coping strategies and enhancing self-
esteem with the goal of reducing suicide ideation and
depressive symptoms.

suicidal suicide

2. Suicide

When the act of an individual with the intention of
harming oneself results in death, suicide is the case for
this situation. In other words, suicide is the behavior that
the individual attempts to die and harms himself,
resulting in the death of the individual (Wreen, 1988).
Suicide attempt, on the other hand, is an act of self-harm,
the result of which is not death, even though it has the
aim of dying as in suicide (Sayar and Acar, 1999).
Indulging in thoughts of suicide can increase the
likelihood of attempting suicide, which is the main factor
that determines whether a completed.
Baumeister (1990) proposed the escape theory which

suicide is
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defines suicide as a deliberate act of self-elimination and
a means of escaping from the world. He suggested that
when people perceive a discrepancy between their
present circumstances compared to their anticipations,
they tend to engage in self-avoidance (negative self-
awareness) in order to get rid of undesirable responses
or feelings. Individuals are more likely to consider
suicide when their viewpoint on life is characterized by
profound hopelessness (Beck et al,, 1985; McGee et al.,
2001; Ribeiro et al,, 2018). Thus, individuals who engage
in suicidal behavior might often perceive suicide as a way
out of situations that include intense despair that may
lead to a significant decline in their sense of self-value.

established a negative
association between self-esteem and suicide, with low

Prior research has clear
self-esteem being associated with the heightened degrees
of suicidal thoughts (Wilburn and Smith, 2005; Bhar et
al,, 2008; Manani and Sharma, 2013; Nguyen et al,, 2019).
However, it can also be proposed that a suicide attempt
could potentially serve the purpose of restoring
compromised self-esteem when they fail it, as individuals
may contemplate their social connections and perceive
themselves as valuable in their eyes, although they
escaped self-awareness. This situation may be especially
prominent among those who have made suicide attempts
with the hope of receiving support from the loved ones
rather than passing away. On the other hand, punishing
oneself by referring to one's own life is a more tolerable
situation than being killed because extinction due to
violence and intimidation from outside is a mere,
unbearable, and inevitable extinction.

Furthermore, suicide can be considered less traumatic
due to the individual's knowledge of its outcome which
distinguishes it from traumatic situations that are non-
existent, unquantifiable, and unpredictable (Ferenczi,
1988). In other words, when it comes to one's own life,
the way and timing of death might be less traumatic as
the mind and memory stay functional until the final
moment and remain conscious of the consequences that
will befall them after committing suicide. Conversely, an
unfamiliar and unexpected external threat becomes
increasingly irresistible for an individual to engage in
suicidal behavior (Ferenczi, 1988). In summary, suicide
can be described as less traumatic but still a serious form
of the self-inflicted harm, encompassing both the mental
state and actions that may result in death or, in some
cases, a heightened sense of self-esteem following
survival.

3. Self-esteem

Self-esteem is thoughts, emotions, self-image, and the
overall assessment a person makes about their value as
an individual (Rosenberg, 1965; Pyszczynski et al.,, 2004).
Being in a favorable and approved emotional and mental
state that arises from an individual's self-acceptance
which is determined through self-evaluation is referred
to self-esteem (Ozkan, 1994). In other words, self-esteem
can be defined as the manifestation of an individual's

perception and assessment of their own worth. It
encompasses feelings of pride, value, determination,
productivity, and achievement (Oktan and Sahin, 2010),
and individuals with a strong sense of self-esteem
perceive themselves as valuable but this perception does
not involve considering themselves superior to others
(Giiloglu and Karairmak, 2010). In essence, self-esteem
can be defined as an emotional state that arises from the
process of examining and evaluating oneself (i.e. self-
judgment) which reflects the emotional dimension of the
self. This notion should not be confounded with self-
efficacy or self-confidence as they are linked to having
trust in one's own capabilities (Thompson, 2010). Self-
esteem may play a role in an individual's academic or
occupational achievements, coping mechanisms for
depression and stress, ability to form friendships and
familial bonds, and the level of enthusiasm for life
(Ozkan, 1994). Numerous studies have shown a strong
relationship between poor self-esteem and various
negative outcomes, including depressed mood, life
dissatisfaction, lower mental well-being, loneliness,
suicide attempts, and suicidal tendencies (Overholser et
al.,, 1995; McGee et al.,, 2001; Martyn-Nemeth et al., 2009;
Neff, 2011; Moksnes and Espnes, 2013; Makhubela, 2019;
Soto-Sanz et al., 2019; Lyyra et al,, 2021). Nevertheless,
people with low self-esteem might be capable of
adjusting to their surroundings, despite potential
communication possible
experiences (Hamarta and Demisbas 2009).
Numerous studies have shown that poor self-esteem is
associated with, or can even predict, suicidal thoughts
and behaviors (Wilburn and Smith, 2005; Martin et al.,
2005; Reinherz et al,, 2006; Owusu-Ansah et al, 2020).
The World Health Organization's (WHO, 2014) report on
suicide prevention identifies self-esteem as a crucial
protection against stressful life events and suicidal
tendencies among individuals. Previous longitudinal
studies have provided further evidence on this, by
suggesting that a comparatively low level of self-esteem

issues and loneliness

may serve as a risk factor for various mental health
problems, such as depression (Orth et al, 2008),
loneliness (Grgholt et al., 2005; Vanhalst et al,, 2013;
Geukens et al, 2022), suicidal ideation (McGee and
Williams, 2000; Burke et al, 2016), attempted suicide
(Wichstrgm, 2000), and completed suicide (Kjelsberg et
al,, 1994). Although suicide accounts for the majority of
patient deaths in the cases of low self-esteem (Owusu-
Ansah et al, 2020) and depression (Seber et al,, 1993),
the question of causality, as emphasized by Baumeister et
al. (2003), is central to the discussion surrounding the
self-esteem concept and also interventions designed for
enhancing self-esteem. To summarize, individuals who
suffer from low self-esteem may exhibit a lack of vitality
along with symptoms of depression, experience feelings
of loneliness, dissatisfaction worthlessness, demonstrate
diminished abilities and achievements, and might be at
risk for suicidal tendencies. Hence, considering self-
esteem as a global risk factor for suicide could have
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significant implications for aimed at

preventing suicide.

strategies

4. Depression

Depression is linked to a higher frequency of suicide
attempts and a greater likelihood of causing death (Soloff
et al.,, 2000; Bostwick and Pankratz, 2000; Balazs et al.,
2013; Nanayakkara et al., 2013). Although prior studies
have demonstrated that depressive disorder is a
significant determinant of the likelihood of suicide on an
individual basis (Bradvik et al.,, 2008), it has been found
that both self-esteem and depression independently
contribute to the suicidal thoughts in individuals (de Man
and Gutierrez, 2002). For example, several correlational
research has shown a negative link between low self-
esteem and suicidal ideation and behavior, even after
accounting for confounding variables like depression
(Emler, 2001; Soto-Sanz et al., 2019; Shagufta, 2022). In
addition, despite the relative overlap and negative
relationship between self-esteem and depression,
research has demonstrated that self-esteem is the causal
factor for depression at the individual level, as opposed
to the reverse (Orth et al, 2008). Sowislo and Orth
(2013) also suggested that interventions promoting the
enhancement of self-esteem could be beneficial in
mitigating the likelihood of depression since low self-
esteem is one of the potential symptoms of depression in
operational (American Psychiatric
Association, 2013). There are multiple theories exist
regarding depression, and it is argued that poor self-
esteem is a key indicator in the development of
depressive disorders (Beck, 1967; Abramson et al,
1978). Furthermore, individuals who have overcome
depression may experience a persistent state of
diminished self-esteem, a pessimistic perspective on life,

definitions

a deficiency in self-affection, a sense of powerlessness,
and heightened sensitivity to criticism (Askin, 1999)
which may lead to depression again. It seems that self-
esteem plays a more significant role in determining the
prevalence of suicide than depression. In summary, self-
esteem emerges as a crucial factor that should not be
overlooked in suicide prevention programs designed to
lower the risk of suicide.

5. Social Support

Depression might occur as a result of withdrawing from
social activities (Gjerde et al, 1988). Ferster's (1973)
functional analysis of depression posited that avoidance
is a central factor in this disorder. According to his model,
individuals with depression often engage in withdrawal
or complaints as a way of avoiding or escaping
unpleasant internal and external stimuli. Ferster (1973)'s
analysis suggests that depression may primarily involve
a decrease in behaviors that are positively reinforced;
engaging in enjoyable activities (e.g.,, social interactions
with peers), and/or an increase in behaviors that are
negatively reinforced; avoiding negative experiences

rather than seeking positive ones (e.g., avoiding social
interactions due to peer disapproval). He proposed that
individuals with depression exhibit a deficiency in
motivation and self-control, leading to the receipt of
unfavorable responses from others.

One of the potential social interaction approach involves
the connection between low self-esteem and avoidance of
settings and withdrawal, which has
associated with depression (Ottenbreit and Dobson,
2004) which may lead to lower self-esteem and suicide
ideation. The degree to which an individual's self-esteem
plays a role in their subjective assessment of their
capacity to fulfill the needs of self-respect and belonging
(Maslow, 1943) may be shaped by stressful life events
and the social support. Zimet et al. (1988) argued that
although social support can be beneficial in any situation,
it can be especially effective as a protective barrier
during periods of stress. In general, when individuals feel
less supported by their parents and peers, they are more
likely to have suicidal thoughts and are at greater risk of

social been

attempting suicide, and this has been demonstrated in
both the cross-sectional studies (Haber et al., 2007;
Sharaf et al., 2009; Kleiman et al, 2014; Miller et al,,
2015) as well as the longitudinal studies (Winfree Jr and
Jiang, 2010; Melrose et al,, 2015; Arenson et al.,, 2021).
Thus, social support can enhance an individual's ability
to cope with thoughts of suicide (Kleiman and Liu, 2013;
Kleiman and Riskind, 2013).

Perceived social support can potentially boost an
individual's self-esteem. Perceived social support is an
individual’s subjective assessment regarding the efficacy
of assistance provided by their social network in times of
need (Lakey and Scoboria, 2005). It is important to
differentiate perceived social support from received
support, which pertains to the actual receipt of support
typically within a designated period of time (Uchino,
2009). Although internal traits may offer a more effective
defense against suicide ideation, previous research
indicates that external approval from others has a
greater impact on self-esteem than internal emotional
support (Wong et al., 2002; Crocker et al,, 2003). Hence,
acceptance from social networks might be more closely
linked to one's sense of self-worth rather than perceived
support. For example, individuals who have not received
approval from their networks may experience feelings of
loneliness and diminished self-esteem. Prioritizing the
maintenance of social connections and self-esteem is
required in order to cultivate a feeling of social support
(Budd et al., 2009) as well as socio-emotional well-being.
The sociometer theory posits that individuals are not
intrinsically driven to uphold their self-esteem and
instead, their motivation stems from a desire to enhance
their worth and social acceptance (Leary, 2005). In the
theory, self-esteem serves as an internalized, personal
measure of how individuals perceive their relationships.
When self-esteem is diminished, individuals are driven to
seek interactions in order to boost their self-esteem
(Leary, 2005). Therefore, this theory proposes a model in
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which interpersonal relationships have a function on self-
esteem, resulting in an outcome for one's self-esteem
(Marshall et al, 2014). However, individuals might
experience inner turmoil and be discontent with their
surroundings (i.e., having less social support) when they
predominantly exhibit a diminished sense of self-esteem
and inadequate interpersonal abilities. This circulation
may contribute to individuals’ experiencing feelings of
loneliness, leading them to withdraw from social
interactions, exhibit timidity due to unwanted feelings
(e.g, fear or shame), dissatisfied with
themselves. For example, Rosenberg (1965) found that
individuals with low self-esteem encounter greater
difficulties in their social interactions, perceive an
increased number of threats, and exhibit heightened
sensitivity to the criticism. It entails feelings of
diminished self-worth, apprehension of receiving
negative feedback, and a condition of social anxiety
which may lead to feeling of loneliness.

and feel

6. Loneliness

Loneliness reflects a critical intrapersonal component of
social development, and is described as a psychological
state characterized by an individual's affective aversion
to the disparity between their perceived and intended
interpersonal connections (Heinrich and Gullone, 2006;
Peplau and Perlman, 1982). Loneliness can be defined as
"an individual's subjective perception of deficiencies in
his or her social relationships” (Russell et al, 1984),
while depression, suicidal ideation, social support, and
self-esteem are four additional contexts in which
loneliness is intertwined, thus, makes it a crucial concept.
Individuals having psychological disorders (e.g.,
depression) may experience feelings of loneliness
potentially more commonly (Chen et al., 2023), and this
is a significant issue that can lead to rapid and enduring
detrimental consequences like an increased risk of
suicide because Grgholt et al. (2005) discovered a
substantial between
depression, particularly among individuals with suicidal
Similarly, McClelland et al. (2020)
demonstrated that loneliness is a substantial indicator
for both suicidal thoughts and actions. They also
suggested that depression plays a role in this association
as a mediator.

correlation loneliness  and

ideation.

Absence of social support can significantly influence
experiencing loneliness, in turn, could contribute to the
development of a suicidal crisis (Silva et al., 2023). Social
support functions as a safeguard against depression by
intervening, or diminishing the association between
loneliness and depressive symptoms (Liu et al, 2016),
and lack of social interaction may increase the likelihood
of suicide regardless of the impact of existing emotional
disorders (Duberstein et al, 2004). Gallagher et al.
(2014) proposed that loneliness could be a significant
factor in the emergence of suicidal thoughts among
individuals with social anxiety, particularly if loneliness
is seen as a part of sense of not belonging. Hence, the

approach to addressing suicide can be centered around
promoting social engagement may be critical, especially,
when attempting to intervene immigrant communities,
as they might be more vulnerable to experiencing
loneliness or transmitting their feelings of loneliness to
future generations (Cifci, 2024).

Cheng and Furnham (2002) found that depressive
symptoms and feelings of loneliness are correlated with
diminished self-esteem. In contrast, Grgholt et al. (2005)
discovered that feelings of loneliness and the desire for
companionship had certain favorable effects. Specifically,
they observed that loneliness was linked to improved
self-esteem after accounting for the
depression and they attributed the potential explanations
for this phenomenon to the disregard for social network
affirmation and the strength of an individual's internal
emotional resilience. The perceived quality of the
relationships might serve as a more accurate indicator of
loneliness, depression, and psychosocial stress compared
to the frequency of contact. For instance, McClelland et al.

influence of

(2023) discovered that depression plays a substantial
role in mediating family, romantic, and global loneliness
with suicidal thoughts but it does not have the same
effect on social loneliness. More precisely, the experience
of feelings of romantic loneliness can be strongly linked
to unpleasant emotions and thoughts of suicide among
couples
intercultural

from diverse backgrounds. For example,
couples experience heightened
psychological distress as a result of perceived poorer
relationship quality or cultural conflicts (Cifci, 2023),
which can subsequently exacerbate their feelings of
loneliness, or increase their vulnerability to suicidal
ideation.

As previously demonstrated by academic studies,

could

loneliness has a direct correlation with suicide attempts
(Stickley and Koyanagi, 2016; Weems et al, 2020) and
can be influenced by the negative life experiences and
other various factors (e.g, mental health, self-esteem,
social support, romantic relationship, and immigration
status), which could contribute to feelings of loneliness.
The identification of loneliness and its subsequent
correlation with the thoughts of suicide and/or behavior
might also be influenced by demographic variables
(McClelland et al, 2020). This circumstance calls for
further empirical research to address the pervasive sense
of loneliness experienced by individuals who benefit
from the counseling services.

7. Other Factors in Suicide: Gender, Age,

and Education

The CDC (2023) tabulates state-level suicide-related
deaths in the United States, and the data reveals
remarkable age and gender differences. Therefore,
studies on suicide must emphasize the significance of
considering age group and gender disparities when
analyzing patterns of deaths (Canetto and Sakinofsky,
1998; Kim et al,, 2011). The variations in the occurrence
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of the mental disorders such as depression among
various age and gender categories could clarify the
documented disparities in the correlation between
suicide rates and age (Shah, 2007). Although the
likelihood of men dying by suicide was nearly four times
higher than that of women in 2021 (Centers for Disease
Control and Prevention [CDC], 2023), women have a
higher likelihood of experiencing suicidal thoughts or
engaging in self-harming behaviors (O'Connor et al,
2018). Potential factors contributing to the observed
gender disparities might include variations in the
depression and socialization patterns (Canetto, 1991;
Moscicki, 1994). According to Moscicki (1994), the
reason behind women having a higher likelihood of
suicidal ideation and lower rates of completed suicide is
due to their higher rates of seeking treatment for
depression, which is a prevalent factor leading to suicide.
There may also be a discrepancy between the degrees of
social behaviors and socialization exhibited by men and
women which could contribute to the prevalence of
loneliness as a factor in suicide rates. Further, societies
that have distinct societal expectations regarding suicidal
engagement might exhibit a greater gender disparity
(Canetto, 1991; Canetto and Sakinofsky, 1998). Another
possible explanation is that the female serotonin system
exhibits greater instability compared to the male 5-HT
system (Brewerton and George, 1990) that might play a
role in engaging more suicidal behaviors compared to
males.

Webster Rudmin et al. (2003) discovered that cultural
values were found to have the strongest correlation with
suicide among women and middle-aged individuals,
although the global variation in suicide rates was higher
among men and the elderly. Conwell et al. (1998)
discovered a substantial correlation between older age
and a higher likelihood of engaging in deliberate and
well-thought-out self-destructive behaviors and older
individuals tend to use less violent methods and provide
fewer indications of their suicidal intentions. Older
individuals who engage in suicide may experience
heightened feelings of loneliness due to their increased
social isolation (Reynolds et al., 1994) and these feelings
of loneliness may potentially play a role in their ultimate
choice to commit suicide. Moreover, intervening to
address age-related disparities in actions contributing to
suicide during a suicidal crisis may have diminished
effectiveness in older individuals compared to younger
individuals (Webster Rudmin et al.,, 2003).

Our scholarly understanding of how life events and
circumstances can alter over the course of a person's life
can suggest that there are variations in age cohorts for
suicidal deaths in the US, especially, when combined with
the known shifts in age group patterns of suicide deaths
(Snowdon et al., 2017; Spiller et al., 2020; Stone et al,,
2021). Thus, it is crucial to distinguish between
subgroups, and analyze the factors linked to suicide in
different age groups in the US, and this would strengthen
the ability of interventionists when to anticipate suicide

and develop advanced and efficient interventions.
Variances in the behaviors preceding suicide may have
significant implications for intervention and varying
strategies might be recommended depending on gender
and age of individuals by comprehending the underlying
reasons for the significant roles of gender and age in
order to mitigate (Kennedy and
Tanenbaum, 2000). Efforts for addressing the needs of
older individuals at greater risk for suicide might be
more effective if practices focused on preventing the
onset of suicidal tendencies, rather than solely on
identifying and intervening after they have already
emerged (Conwell et al., 1998).

Poor educational attainment might also serve as a risk
factor for suicide. Young individuals with limited

suicide rates

education may exhibit a propensity to lack motivation,
raise more negative emotions and expectations related to
the future, have inadequate problem-solving skills, and
provide inadequate justifications for their desire to live
longer lives (Shojaei et al., 2014). For instance, those who
lack education or hold a lower level of education are
more likely to employ violent techniques for suicide
(Rezaie et al, 2011), and this might be linked to their
limited ability to resolve issues (Shojaei et al, 2014).
Conversely, when compared to those of the same age and
gender who passed away from natural causes, people
who committed suicide between the ages of 15 and 64
had a significantly greater degree of education (Pompili
etal, 2013).

8. Suicide Intervention and Prevention

Suicide, defined as the act of intentionally terminating
one's own life, is a significant worldwide public health
issue (Yazic1 Celebi and Kaya, 2023). Individuals
exhibiting a mild inclination towards suicide may initially
harbor thoughts of dying in an unforeseen manner or
during an accident and may express a desire to fall into a
perpetual slumber from which they never awaken.
Following this stage,
grappling with the

individuals may commence

notion of self-annihilation.
Subsequently, the circumstances may shift towards the
development of strategies, the formulation of plans, and
the initiation of suicidal acts. Occasionally, it may
manifest as a suicide attempt, an appeal for assistance, or
a concentrated effort. Klonsky et al. (2021) defined three
steps for hopelessness,
connection, suicide capability. These four factors can be
relatable to this article’s focuses (depression, loneliness,
social support, and self-esteem respectively) and its

suicide center on pain,

suggestions.

Firstly, although there is a negative association between
suicide attempts and self-esteem (Owusu-Ansah et al,
2020), it is possible that a low level of self-esteem could
be a reason or a consequence of an unsuccessful suicide
attempt. Alternatively, low self-esteem can serve as both
an indicator and an outcome of a suicide attempt. For
example,
attempting suicide, it can further deteriorate their

when individuals are wunsuccessful in
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perception of their own values and importance as an
outcome. Hence, it is imperative to conduct the
longitudinal research to investigate the association and
the direction between self-esteem and suicide by
determining whether self-esteem serves as an indicator
or is a consequence of suicidal behavior. If it is
established that self-esteem is an important contributing
factor to suicide, it is necessary to consider and address
the notion of psychological
comprehension and treatment or intervention of suicidal

self-esteem in the

ideation or behavior.

The adverse impact of societal evaluations on
individuals' suicidal actions and behavior may result in a
decline in their self-worth, necessitating the provision of
support for these individuals in order to promote the
enhancement of their self-esteem. Promoting self-esteem
may contribute to a gain in psychological well-being
while bringing about desired alterations in suicidal
ideation. The cultivation of self-esteem can also be
fostered through the positive and affirming interactions
as well as the personal achievements. Consequently,
professionals must exert their endeavors to elevate the
level of self-esteem within educational institutions,
families, and other community establishments. For
instance, school psychologists employed by educational
institutions may coordinate initiatives and research
endeavors aimed at bolstering students' self-esteem. This
would improve their psychological resilience, enabling
them to access the strength and social support necessary
to address the underlying factors that might contribute to
feelings of loneliness or suicidal thoughts.

Secondly, psychological
component of the human experience and depression is
one of the mental health disorders which contributes to

issues are an inherent

the majority of suicides globally (Bachmann, 2018). To
effectively prevent suicide, it is crucial to identify the
underlying factors contributing to depressive disorder
that may lead to suicidal tendencies and provide
consistent treatment and correction for them (Askin,
1999). Furthermore, it is important to consider that
individuals' perceptions of suicide can be assimilated
during the course of depression treatment and care (Cam
and Engin, 2014). However, although psychological
diseases are commonly associated with the suicidal
behavior and are present in up to 90% of suicide cases,
approximately 10% of the individuals with mental illness

ultimately die by suicide (Tanney, 1992). This
underscores additional potential factors that may
contribute to suicide, including social support,

experiences of loneliness, and demographic variables.

Thirdly, when individuals receive greater social support
and experience lower feelings of loneliness following a
failed suicide attempt, this can actually strengthen their
suicidal tendencies because they may have been seeking
attention from their social circle by using their attempt.
Practitioners must exercise caution when administering
treatment to individuals who have engaged in self-harm
as a means of demanding attention and signaling a need

for help. The clinicians should also be mindful that
individuals with a history of the suicide attempts are at
risk of the recurrent attempts, or the eventual
completion of suicide. Therefore, it is crucial to provide
constant supervision and support to the individual who
has previously attempted suicide. Moreover, it would be
beneficial to prioritize and address any signs of suicidal
behavior or thoughts and make sincere efforts to
comprehend the individual's situation. Finally, suicide
attempts should be regarded not only as acts of homicide
but also as a plea for assistance from the individual
because the presence of these thoughts, behaviors, and
suicide attempts, which may be overlooked, generates a
significant crisis for both the individual and the
community around them.

Ecological systems theory posits that decreased social
support and self-esteem intensify the
between loneliness and the likelihood of suicide and
depression  (Bronfenbrenner, 1977). Thus, this
commentary suggests that self-esteem, depression, social

connection

support, and loneliness play significant roles in
comprehending the likelihood of
individuals. Since social support can enhance a sense of
belongingness, which is inversely linked to the likelihood

of suicide according to Joiner's Interpersonal Theory of

suicide among

Suicide (Joiner, 2005; Joiner et al, 2009), developing
trustworthy and solid relationships by implementing a
formal or informal mentorship program with mentors
from diverse backgrounds becomes increasingly
important. Kleiman and Riskind (2013)
suggested that it is necessary for individuals to both
recognize the presence of social support and actively
seek and use that support in order to enhance their self-
esteem and eliminate thoughts of suicide; because

Similarly,

individuals with low self-esteem may exhibit a lack of
awareness regarding their abilities, may fail to recognize
their own achievements, and may encounter challenges
when it comes to establishing objectives and resolving
issues.

Fourth, providing social support to the adolescents and
older individuals can decrease the probability of suicide
and suicide attempts and enable them to effectively cope
with the challenges and to encounter fewer psychological
difficulties. On the contrary,
experiencing loneliness and lacking social support may
also experience feelings of hopelessness and despair,
potentially leading them to contemplate suicide. In light
of this, it may be recommended that psychosocial and
educational initiatives be developed to assist youth and
elders in generating viable alternatives to any problems
they experience. Moreover, it is crucial to regularly
implement inventory scanning protocols in educational
institutions and elderly care facilities. Additionally, it

teens and seniors

would be advantageous to pinpoint issues pertaining to
individuals and give precedence to both individual and
group counseling within establishments. Within this
context, I propose that the ideation of suicide could have
detrimental impacts on individuals' emotional states, as
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it may interact with significant social obstacles such as
feelings of loneliness and diminished self-esteem,
thereby leading to difficulties in interpersonal
connections. However, it is feasible to incorporate
individuals who experience feelings of loneliness into
social skills training programs to enhance their social
interactions with others and ultimately yielding positive
outcomes for their suicidal thoughts. To encourage the
initiation, development,
relationships,

and maintenance of new
skills could Dbe
supplemented with social gatherings in public
organizations and incentives within educational settings.
Through this approach, individuals can acquire the
ability to handle circumstances (e.g., suicidal thoughts)
that hinder their proximity to others.

Finally, gender, age, and educational attainment are other
important risk factors for the likelihood of suicide
attempts (Shojaei et al, 2014). Professionals and
authorized individuals should carefully consider this
situation and promote an
understanding of the factors that influence men's
emotional expressions and their abilities to move
forward in life. Adolescence, the transitional phase
between childhood and adulthood, encompasses physical
maturation, social and emotional growth, as well as

social training

conduct studies to

hormonal, sexual, and cognitive transformations.
Adolescence is a distinct phase that commences with the
onset of the puberty and might be considered to conclude
with the cessation of physical development. The
transition period from childhood to adulthood, known as
adolescence, often gives rise to conflicts, particularly in
the development of concepts like self-esteem (Hamarta
and Demirbas, 2009). During adolescence years, young
adults may strive to adapt to the physical changes that
occur in their physical appearances while simultaneously
endeavoring to construct their own unique identities, and
these processes are considered a crucial aspect of their
overall development because they seek to establish a
sense of self-worth and individuality (Oktan and Sahin,
2010). One characteristic aspect that may be correlated
with the adolescent depression is low self-esteem.
Research has shown that adolescents who are more
likely to experience depression tend to have lower levels
of self-esteem (Eskin et al, 2008). The correlation
between diminished self-esteem during childhood and an
increased likelihood of experiencing suicidal thoughts in
early adulthood was underscored in an additional
longitudinal study (McGee et al, 2001). In order to
mitigate the risk of suicide in adolescents, it is crucial to
provide youths more social encouragement to enhance
their self-esteem and coping abilities. Additionally,
facilitating their expression within both familial and
social contexts as well as offering them suitable
opportunities to achieve their success are essential.

Research indicates that older adults have a higher chance
of completing attempts they may
experience feelings of despair when they perceive their
lives as unsatisfying and are unable to attain a sense of

suicide since

self-worth (Conwell et al., 1998). Thus, depression and
suicidal ideation may be more prevalent among the
elderly individuals ascribing negative life events to their
own perceived inability to cope with life or poor self-
evaluation of worth. In his theory of depression, Freud
(1930) posited that an angers and
disappointments are inwardly towards
oneself, rather than being directed towards the actual
source of frustration. Directing anger towards oneself
may lead to a decrease in self-esteem accompanied by
feelings of guilt and a desire for punishment by suicide
attempts. Potential for increased medical conditions,
declined in cognitive and sensory functions, reduced
mobility, increased dependence, diminished social
interactions with family and society, retirement leading

individual's
redirected

to a decrease in social interactions, difficulty in adapting
to new technologies, possible feelings of loneliness or
decreased self-esteem, and development of mental
disorders, such as depression or suicidal thoughts, are
possible side effects of aging. For instance, the
correlation between loneliness, suicide, and depression
in older individuals has been exacerbated by reduced
social support and self-esteem in various research
investigations (Zhao et al, 2018; Wang et al, 2021;
Lapane etal,, 2022; Yang et al,, 2022).

The adolescence and old ages are critical periods for
implementing example,
practitioners can enhance their clients' motivation by
addressing various facets of their lives and fostering their

suicide interventions. For

self-esteem. If individuals
possess numerous motivations for persisting with
multiple aspects of life, it could potentially serve as a
deterrent against the emergence of suicidal thoughts in

experiencing depression

individuals who are in a vulnerable state. Given that the

adverse consequences of these perceptions on
individuals' social attitudes and behaviors may result in a
deterioration of their self-esteem; it is imperative for the
overall well-being of individuals to foster self-esteem. In
addition, individuals with lower self-esteem and negative
self-perceptions may exhibit reduced participation in
their social circle, which may potentially result in the
experiences of loneliness, depression, and thoughts of
suicide. Facilitating inclusive social activities across all
age demographics and adapting policies accordingly is a
necessity. Continuing enhancement of public health
policies is imperative in order to prevent suicidal
behavior (Turecki and Brent, 2016).

Overall, this commentary claims that psychological
resilience factors, specifically self-esteem and social
support, protective factors against
individuals' suicidal ideation and suicide attempts.
Furthermore, present research implies that individuals
with higher levels of self-esteem and greater social

can serve as

support might be less likely to engage in suicidal
behavior. It is advisable for people to be directed towards
acquiring training and seeking support in strategies such
as enhancing their communication skills, regulating their
emotions, and effectively coping with stressful situations.
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There is potential for these strategies to be efficient in
the prevention of suicidal thoughts and suicide attempts.
Promoting and expanding the availability of the
psychological counseling services that aim to prevent
suicide and suicide attempts are required. This is
particularly important in educational institutions like
high schools and universities, where young individuals
constitute a significant portion of the population. In
addition, this research also highlights the importance of
implementing prevention strategies for the elderly
individuals due to their possible vulnerability to suicidal
ideation since the challenges that accompany the aging
process. As previously mentioned, suicidal ideation and
certain negative factors (i.e., depression and lower self-
esteem) that contribute to
intricately linked to experiences of loneliness (Grgholt et
al, 2005; McClelland et al, 2020). This situation
necessitates conducting additional preventative research
to address the pervasive sense of loneliness that
individuals experience within the confines of counseling

suicidal behavior are

services.

Furthermore, it is fundamental to cultivate empathy
through demonstrating genuine acceptance and honesty
towards the person, as well as allowing individuals the
opportunity to express their feelings and their thoughts
(Sofronieva, 2012). Experts could pose direct inquiries
regarding the individual's suicidal ideation with this
empathy towards them. Inquiring explicitly about suicide
would not induce the individual to engage in suicidal
behavior, rather, it may demonstrate the individual's
willingness to seek assistance regarding this matter
(Michelmore and Hindley, 2012; Dazzi et al, 2014). At
this juncture, the initial course of the action is to
persuade the individual that, regardless of the
circumstances or occurrence, there is invariably some
way to effectively manage it. In addition, increasing the
awareness and alert the family members of the person is
vital for suicide-related disclosure (Frey et al., 2018; Sun
etal, 2013; Stone etal,, 2017).

Notwithstanding exhaustive endeavors, it is conclusively
difficult to establish that the prediction of suicide
remains improbable, even for individuals with a
heightened risk. Therefore, despite the extensive
explanation of numerous potential factors, the issue of
predicting suicide attempts continues to be significant.
Complete eradication of suicides or absolute prevention
of individuals from engaging in suicidal behavior is
unrealistic. Nevertheless, it is feasible to reduce the
likelihood of suicide in certain remarkable community
settings and individuals by taking into account the
recommendations provided by this research for suicide
intervention and prevention implementation.

In conclusion, discussions and theories about suicide
often revolve around the current social conditions, as
well as an individual's personal qualities, mental well-
being, and relationships. Hence, comprehending and
reflecting on the wide-ranging patterns and variations in
suicide presents a difficulty, and extensive debates may

arise regarding the potential of movies or books
depicting suicide incidents to possibly provoke a desire
to commit suicide. Askin (1999) also suggests that these
tools do not incite the inclination to commit suicide, but
instead, provide explicit information about the method of
suicide without raising the suicide rate. Consequently,
implementing effective problem-solving strategies and
developing extensive training, education, and treatment
plans can successfully prevent these individuals from
engaging in suicidal behavior. It would be beneficial to
design psychological education programs that teach
people how to think critically and creatively about
problems and how to find effective solutions.

9. Conclusion

This commentary contributes an important psychological
understanding of the predictors of future suicide
attempts among practical
implications. Although obtaining information regarding
individuals who have committed suicide can be a
challenging task, suicide was found to be significantly

individuals and offers

associated with individuals having lower levels of self-
esteem (Martin et al. 2005; Owusu-Ansah et al,, 2020).
The foundation of self-esteem is the individual's
perception of their own sufficiency and value (Oktan and
Sahin, 2010). The individual's self-esteem, which arises
from feelings of adequacy and worth, may profoundly
shape their perspective, attitudes, and behaviors towards
themselves and the external environment. Individuals
with low self-esteem experience the dissatisfaction with
their own selves and harbor dislike and rejection
towards themselves (Giiloglu and Karairmak, 2010). An
individual's self-esteem level, whether low or high, may
profoundly shape their emotions and actions in response
to or cause of the various situations, such as

psychological disorders or feelings of loneliness.
Enhancing low self-esteem can be achieved through the
positive and affirming experiences, greater
support, and the interventions targeting depressive

symptoms and feelings of loneliness.

social

The conclusions of this commentary suggest that suicidal
behaviors, including thoughts, plans, attempts, and
desires for death, are prevalent among individuals. The
demographic of individuals who experience suicidal
ideation or attempt suicide is of considerable importance
for preventive mental health research because of the
public health implications resulting from the inherently
high risks associated with such behaviors. Therefore, this
present commentary highlights the importance of
developing mental health services that take into account
individuals' self-esteem, depression, social support, and
loneliness. This commentary suggests that identifying the
initial stages of the suicidal process may facilitate the
implementation of prevention measures, which can often
be administered long before more severe suicidal
behaviors occur. The current implications strongly
indicate the specific
low self-esteem, depressive

need for concentration on

individuals who have
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symptoms, lack of social support, feelings of loneliness,
as well as younger and elder individuals.

It is essential to develop prevention programs that seek
to safeguard and improve self-esteem, especially in those
with particularly low levels. However, low self-esteem is
typically evident through observable behaviors, and its
professional evaluation through questionnaires might be
considered less intrusive than inquiries about suicidal
ideation or practices. Thus, when individuals exhibit the
signs of diminished self-esteem, it is imperative to
acknowledge the potential correlation with the
subsequent suicidal tendencies and other individual
challenges (i.e., low levels of self-esteem with indicators
of depression, lack of social support, and feelings of
loneliness); thereby necessitating a thorough inquiry at
the very least. In addition, it is important to note that
there is a lack of information on the effectiveness of such
programs in decreasing the number of suicides which can
moderate our excitement about the success of the
current programs. Consequently, additional investigation
is required to ascertain the effectiveness of suicide
prevention strategies that are
enhancement of self-esteem and social support while also
reducing signs of depression and levels of loneliness,
especially for youth and old people.
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Ozet: Denge birden fazla sistemin ayni1 anda koordineli ¢alismasini gerektirir. Géreve 6zel gereksinimler ile her gorev sirasinda farkl
sistemlere olan ihtiyacin agirhigi da degismektedir. Denge egitiminde glinliik yasam aktivitelerini diisiinerek daha gercgekgsi bir
yaklasimin olmasi gerektigini diisiinmekteyiz. Bu ¢alismada gilinliik yagam aktiviteleri sirasinda dengeyi bozabilecek durumlarda,
ihtiyaca gore hangi degerlendirme ve egitimlerin yararli olabilecegine dikkat cekmek istedik. Giinliikk yasam aktivitelerinin hemen
hemen tamamina yakini ayni anda birden fazla aktiviteyi yapmamizi gerektirir ve aktiviteler sirasinda cesitli nedenlerle gorsel bilgi
kesintiye ugrar. Denge egitiminde c¢ift gorev odakli ve stroboskopik gorsel egitimi inceleyerek; denge egitiminde bu yenilikei
yaklagimlari tedavi programlarina eklerken kullanabilecegimiz yontemleri ve sonuglarini literatiir 15181nda 6zetlemeye calistik.
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Dual-Task Focused Stroboscopic Visual Training in Balance Training

Abstract: Balance requires the coordinated operation of more than one system at the same time. Task-specific requirements and the
need for different systems during each mission also vary. We think that there should be a more realistic approach in balance training,
considering daily life activities. In this study, we wanted to draw attention to which evaluations and trainings can be useful according
to need in situations that may disrupt balance during daily life activities. Almost all daily life activities require us to do more than one
activity at the same time, and visual information is interrupted for various reasons during the activities. By examining dual-task
focused and stroboscopic visual training in balance training; We tried to summarize the methods and results we can use when adding
these innovative approaches to balance training to treatment programs in the light of the literature.
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egzersizler (kas performans egitimi, acik kinetik zincir
egzersizleri vb.) yer alir (Aksoy vd., 2020). Goreve &zel
gereksinimler her denge testini benzersiz kilar. Bu
nedenle denge veya postiiral stabilite tek bir testle
degerlendirilemez ve bu testin

1. Giris

Denge ¢ok boyutlu bir
vestibulospinal sistem gibi tek bir sinir sistemine bagh
olmadigindan dengenin degerlendirmesi de dolayisiyla
gelistirilmesi de her zaman zor olmustur. Farkli motor,

kavram  oldugundan,

sonucuna gore
alisilagelmis, standart bir egitim programi dengeyi
gelistirmek icin yetersiz kalir.
korunmasi1 ve dilizenlenmesi, yiiksek bir bilgi islem
kapasitesini gerektirir dolayisiyla daha zor olan motor
gorevi, mevcut kaynaklarin kapasitesini agsan bir miktar
olarak talep edebilir (Pichierri vd., 2012). Cift Gorev

duyusal ve bilissel sistemler, belirli bir gérev sirasinda
postiiral stabiliteyi saglamak icin belirli bir modda
birlikte calisir. Denge Kkayiplarinin yasandigi farkl

Postural dengenin

hastaliklarda veya dengenin gelistirilmeye c¢alisildig1
farkl bireylerde (farkl yas cinsiyet, hobi, meslek, spor
dallar1 vs.) degerlendirmeleri ve ¢iktilarina gore hedefleri

de cesitlendirmeliyiz.

Denge degerlendirmesinde statik ve dinamik denge
testlerinin yan1 sira yiirime ve basamak testlerinden
yararlanilir (Baloh vd. 2010). Vestibular rehabilitasyon
programlarinda da benzer sekilde statik ve yumusak
zeminde yapilan durus egzersizleri, goz, bas, govde
hareketlerini iceren durus
egzersizleri, basamak egzersizlerinin
propriosepsiyonu gelistirmek i¢in yapilan uygulama ve

egzersizleri, yiriime

yaninda

(Dual Task) Egzersizleri; bilissel ve motor performansin
ayn1 anda yiiriitiilmesi esasina dayali, norofizyolojik bir
islemdir. Giinlik yasam aktivitelerinin hemen hemen
tamamina yakin kismi ayni anda birden fazla aktiviteyi
yapmamizi gerektirir (Sethi ve Raja, 2012; Plummer vd.,
2015). Stroboskobik gorsel egitimin mantig1 ise, gorsel
bilginin kesintiye ugramasinin, bireyleri mevcut gorsel
geribildirime olan giivenlerini azaltmaya zorlamasidir.
Azalan gorsel girdi durumlarinda pratik yaparak, bireyler
sinirh gorsel bilgiden yararlanmaya zorlanir ve bu da,
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temel gorsel-motor kontrolii destekleyen algisal ve
dikkat yeteneklerini egitir (Appelbaum vd., 2011).

Bu c¢alismada denge egitiminde gilinlik yasam
aktivitelerini diisiinerek daha gerceke¢i bir yaklasimin
olmas1 gerektigini ve cift gorev veya gorsel bilginin
azalarak dengeye daha fazla ihtiya¢ olan durumlarda
degerlendirme ve tedavi programi secenekleri oldugunu
vurgulamak amaciyla incelenmistir. Bu
calismadaki makalelerin se¢iminde Pubmed, PEDro ve
Web of Science veri tabanlarindan yararlanilmistir. Bu
veritabanlarinda Tiirkce ve Ingilizce olarak ‘Stroboskobik
Egitim’, ‘Gorsel Bilgi ve Denge’, Stroboskopik Gozlik’,
‘Cift Gorev Odaklh Egitim’, ‘Cift Gorev ve Denge’, ‘Giinliik
Yasam Aktiviteleri ve Cift Gorev’ ‘Goz ve Denge’ anahtar
kelimeleri taranmistir. Stroboskobik gorsel egitim ve ¢ift
gorev egitimleri ile ilgili makale ve derleme c¢alismalari
incelenmistir.

literatiir

2. Stroboskobik Gorsel Egitim

Stroboskobik gorme egitiminin temelini olusturan teori,
aliman gorsel bilgilerdeki azalmanin, katilimciyr kalan
bilgileri daha becerikli bir sekilde kullanmaya ve diger
duyulari, o6zellikle de kinestetik farkindaligi daha fazla
kullanmaya zorlamasidir. Stroboskobik gdérmenin bir
baska ilkesi de bir sporcuyu performansa hazirlamak i¢gin
otonom semalar olusturmaya yardimci olmaktir. Alinan
gorsel orneklerdeki bu azalmanin, gorsel algl ve eylem
mekanizmalar1 arasindaki dogal baglantiyi iyilestirdigi ve
ongori gelistirdigi
varsayilmustir. (Ellison vd., 2020).

2.1. Stroboskobik Gorsel Egitimin Etkileri

insanlarin 6grenme ve uyum saglama konusunda dikkate
deger bir kapasitesi vardir. Gorsel bilgilerin kesintiye
ugramasl, bireyleri ¢evrimic¢i gorsel geri bildirime olan
zorlayabilmektedir. ~ Gorsel

becerilerini ve islem hizim

giivenlerini  azaltmaya
girdinin zayif oldugu durumlarda pratik yaparak,
bireylerin mevcut olan simirl gorsel bilgiyi daha iyi
kullanmaya zorlanacagi diisiiniilmektedir. Bu da, temel
gorsel-motor kontroliinii destekleyen algisal ve dikkatsel
yetenekleri egitebilir. Dikkat bir¢ok alan i¢in kritik bir
beceridir ve kiigiik bir artisin bile derin etkileri olabilir;
hareket algisinda ve odaklanmis dikkatte kiciik bir
gelisme, rekabetgi bir sporla ugrasan bir atlet, bir
diisman savas¢isi arayan bir asker icin ¢ok 6nemlidir
(Appelbaum vd., 2011).

Algisal bilgi, bircok motor gorevi etkiler ve degisen veya
belirsiz ortamlarda dogru kontroliin siirdiiriilmesini
saglar. Sonug¢ olarak, ortamdaki degisiklikler diizenli
olarak gorev performansi varyasyonlar1 {iretecektir.
Vizyon tipik olarak merkezi duyusal bilgi kaynagimiz
oldugundan, aragtirmacilar goérsel-algisal mekanizmalari
kesfetmek icin farkh yéntemler gelistirdiler. Ornegin,
spor performansinda 6nemli bir gelismeyi tesvik etmek
icin sese dayali miidahalelerin olas1 kullanimlarini
arastirilmistir. Deneyim nedeniyle uygulama ve gelismis
bilgi sayesinde, basarili sanatcilar, sonucu tahmin etmek
icin gelismis gorsel ipuglar1 araciligiyla daha az hata
yapan daha verimli ve optimal bilissel siireclere sahiptir.

Teknolojik gelismeler oyuncunun gorsel sistemini daha
zor kosullarda ¢alismaya zorladigl ve potansiyel olarak
gozlik cikarildiktan sonra performansin artmasina yol
actig1 gosterilen stroboskobik gozliiklerin gelistirilmesine
yol agmistir. Swvi  Kristal gozliiklerin
(stroboskobik) gelismesi, erisilebilirlik,
tasinabilirlik ve miidahalelerin uygulama kolayhgini
iceren gecmis arastirmalara 6zgii bazi kisitlamalar: ele
alan potansiyel bir teknik saglamistir (Ellison vd., 2020).
Stroboskobik gorsel egitim miidahalelerinin uygulanma
biciminde biiylik bir heterojenlik olsa da, bu
programlarin arkasindaki genel felsefe gérmenin spor
acisindan gorsel egitim  yoluyla
degistirilebilecegi ve gorsel yeteneklerdeki gelismelerin
saha performansindaki gelismelere doniisebilecegi
varsayimlarindan kaynaklanmaktadir (Appelbaum ve
Erickson 2018).

2.2. Gorsel Entegrasyon

Gormenin, amaca yonelik hareketlerin kontroliinde
o6nemli bir katk: sagladig iyi bilinmektedir. Aralikli gorsel

tikayici
sahada

onemi, islevin

toplama/oérnekleme ile hem goéz i¢ci hem de goz ici
entegrasyonun siirekli iist ekstremite kontroliine katkida
bulundugunu bulan arastirmalar mevcuttur. Hedefe
yonelik yiirimeyi iceren c¢alismalarda, herhangi bir
hareket denemesindeki hedef nesne, gorsel okliizyon
sliresi boyunca sabit kalir. Hedefin uzaydaki konumunun
herhangi bir gorsel temsili, propriyoseptif bilgi ve bireyin
kendi hareketiyle iligkili ileri besleme bilgisi ile birlikte
kullanilmalidir. Pek ¢ok giinliik aktivitenin aksine, motor
davraniglarimizla iliskili hedef-nesne, tahmin edilebilir
veya tahmin edilemez bir sekilde hareket eder. Bu
kosullar altinda goriis engellendiginde, yalnizca nesnenin
gorsel tikanma noktasinda nerede oldugu hakkinda bilgi
tutmayiz, ayni zamanda bu bilgiyi nesnenin hiz1 ve
yoriingesi hakkindaki verilerle birlikte nesnenin nerede
olabilecegi hakkinda tahminler yapmak i¢in kullaniriz.
Topu yakalama konusundaki ilk c¢alismalar, 6rnekler
arasi gorsel entegrasyonun zaman siireci hakkinda bazi
bilgiler saglasa da, topun uzaydaki konumunu ve varis
zamanini yargilamak icin hangi 6zel bilgi kaynaklarinin
yararli oldugu sorusunu hala ac¢ik birakmaktadir. Bilim
adamlarinin ¢ogu, varis zamani hakkindaki bilginin,
dogrudan retina iizerindeki yaklasan topun genisleme
modelinden belirlendigi savunurken diger bir goris,
topun varls zamaninin, zaman ve mesafe yargilarina
(6rnegin, topun belirli bir siire icinde ne kadar uzaga
gittigi) dayali olarak yaklasma hizindan belirlendigini
savunulmaktadir (Elliott ve Bennett, 2021).

2.3. Stroboskobik Gorsel Egitimin Prosediirii
Stroboskobik gorsel egitimin prosediiriinii inceleyen bir
calismada tenis toplarini 8 ila 10 m mesafelerdeki
katihmcilara  firlatmak i¢in  bir top
kullanilmistir. Toplar yaklasik olarak goéglis hizasina

makinesi

firlatilarak katilimcilardan topu yere diisiirmeden ve bir
sonraki topa hazirlanmadan dnce tek elle yakalamalari
(tercih edilen el) istendi. ilk deneyde, katihmcilara 20
ms'lik (milisaniye) gorsellerle pratik yapilmis daha sonra
40, 60, 80, 100 ve 180 ms (yani 16,7, 12,5, 10, 8,3 ve 5
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Hz) goriis araliklar1 kullanilmistir. Katihmcilar, toplarin
%65'inden fazlasini yakalayarak en yiiksek 3 frekansta
oldukca iyi performans gostermis, ancak yakalama
performansinda 8,3 Hz'de ani bir
katilimcilarin toplarin yalnmizca %20'sini yakaladigi 5

bozulma ve

Hz'de baska bir keskin diisiis oldugu gorilmiistiir.
Yiriime gibi yakalamada,
performansi siirdirmek i¢in bu bilginin sonraki gorsel
orneklerle biitlinlestirilmesi ve oyuncu yakalamada
gorsel sirekliligi korumak icin topun gelecekteki
konumunu tahmin edebilmelidir. Ilging bir sekilde, gorsel
ornekler arasindaki aralikla birlikte kavrama hatalarinin

araliklh  kosullar altinda

sayisl kademeli olarak artarken, konumsal hatalar 8,3 Hz
ve 5 Hz kosullar1 arasinda 6nemli 6l¢iide artti. Bunun
anlami, kavramayl zamanlamak icin kullanilan gorsel
bilginin (6rnegin, topun retina lizerinde genislemesi), 80
ms kadar uzun bir siire devam etmesidir. Katilimcilar 8,3
Hz veya daha yiiksek frekanslarda ¢ok az uzamsal hata
yaptiklarindan, topun uzayda nerede oldugu (ve yakinda
olacagl) hakkindaki bilgiler biraz daha uzun siire (yani
100-120 ms) devam ediyor gibi gdriiniiyor. Insanlar
zaman icinde hareket ortamindan kisa gorsel 6rnekleri
entegre edebildikleri i¢in, ayrik gorsel alima dayali
siirekli gorsel-motor kontrolii sergileyebilirler (Elliott ve
Bennett, 2021).

Bir derlemede 6ngoriilebilir kosul olarak adlandirilan 20
acik/80 kapali kosulda tek elle yakalama, 6ngériilemeyen
ayni durumda, 20 ms'lik ac¢ik araliga karsin 60, 80 ve 100
ms arasinda rastgele degisen kapali aralik ve farkl bir
kosul olarak 20 ms'lik agik araliga karsin kapali
araliklarin 40, 60 ve 80 ms oldugu 6ngoriilemeyen daha
fazla goriis kosulunu da dahil edilmistir. Yakalamalar
icin, hem kavrama/zamanlama hem de konumsal hatalar
icin, yalnizca goriisle ortalama slire ve tahmin
yeteneginin etkisi olmamistir. Bu nedenle, sonuglar
zaman-mesafe degil, retina boyutu hakkindaki bilgilerin
ornekten Ornege entegre edildigi fikriyle tutarh olacak
sekilde yorumlanmistir (Lyons vd., 1997).
1.4. Stroboskobik Gorsel Egitimde
Gozliikler

Tarihsel olarak, stroboskobik gorsel egitime yoénelik
erken yaklasimlar, kursiyerleri gorsel hedeflere hizla
gorsel yakinsama, akomodasyon, sakkadik ve/veya takip
eden go6z hareketlerini degistirmeye zorlayan, agir

Kullanilan

okiilomotor talepler getiren analog 'géz zindeligi'
tatbikatlarini gerektiriyordu.

Uygulamada, stroboskobik atletik antrenman igin
kullanilan en yaygin cihaz, seffaf ve opak durumlar
arasinda degisen ve pille ¢alisan iki yana monteli diigme
ile kullanicinin kontroliinde olan likit kristal filtreli
lensler kullanan Nike Vapor Strobe® (Nike Inc,
Beaverton, OR) gozlik olmustur. Flas efekti, tam
gorliniirliige sahip 100 ms sabit siireli seffaf durum ve
gozlere 1sik iletimini azaltan orta gri nétr yogunluk
filtresinden olusan degisken siireli opak durum ile
tanimlanir. Opak durumlar, 25-900 ms gorsel okliizyon
arasinda degisen sekiz siire boyunca degistirilebilir. Bu
nedenle goriiniir siire sabittir ve opak durumun siiresi

uzatilarak zorluk artirilir. Nike bu cihazlar liretmeyi ve
satmay1 birakmis olsa da, yakin zamanda Senaptec LLC
(Senaptec Strobe, n.d.) araciligiyla degisim dizisinin
programlanabilir kontroliinii ve daha yiiksek 1s1kli
ortamlarda kullanim i¢in daha opak bir lensi iceren yeni
bir slirim piyasaya ¢ikmistir. Tasarim olarak Nike ve
Senaptec gozliiklerine benzer olan Visionup Strobe
gozliikler (Appreciate Co, Ltd. M] Impulse gozlik
(Impulse, n.d.) gecis frekansinin esnek kontroliine ve
opak/seffaf gorev oraninin dinamik kontroliine olanak
tanir. Bu araglarla tanimlayabildigimiz tiim mevcut
arastirmalarda Nike Vapor Strobe® gozliikk kullanilmis,
baz1 arastirmalar sensorimotoru ele alirken digerleri
spor performansindaki potansiyel iyilestirmeleri
arastirmistir (Appelbaum ve Erickson, 2018).

2.5. Kanita Dayali Stroboskobik Gorsel Egitim

Gorme antrenmani miidahalelerinin kullanilmasinin bir
sonucu olarak spor performansindaki gelisimi arastiran
arastirmalarin sayisi giderek artmaktadir (Ellison vd.,
2020).  Gelecekte, stroboskobik  gorsel egitim
yaklagimlarinin ~ sporla ilgili  yetenekleri egitme
kapasitesini olusturmak ve bu gelismis yeteneklerin
sahada iyilestirilmis performansa doniismesi igin siirekli
arastirmanin gerekli olacagi savunulmustur (Appelbaum
ve Erickson, 2018). Stroboskobik gorsel kosullar altinda
gorsel-motor egitiminin 6grenmeyi liretip liretmedigi ve
egitimsiz bir alana genellestirip genellestirmedigi sorusu
su anda tartisilmaktadir. Mantiksal ilerleme, siireksiz
gorsel birka¢ algisal-motor aktiviteye
entegrasyonunu incelemektir. Son arastirmalar, spor
performansini iyilestirmek igin stroboskobik gorsel
egitim kullanimini arastirmistir. olarak, bu
calismalar performans 6l¢iimleri icin farkl egitim siiresi
uzunluklar1 ve zaman noktalar1 kullanmistir. Ancak su

orneklerin

Genel

anda, az sayida ¢alisma, kalan 6grenmeyi 6l¢gmek igin
egitim sonrasi testler kullanmaktadir (Ellison vd., 2020).
Mevcut sonuglar, stroboskobik gorsel egitimin, dnemli
faaliyetlerde agiga cikabilecek gorsel bilissel yetenekleri
gelistirmek icin 6zel bir ara¢ saglayabilecegini
gostermektedir. Onceki arastirmalar, stroboskobik
egitimin gercekten de siiriis performansi (Tsimhoni
1999) gibi gelismis gorsel-motor eylemlere ve ayrica
hareket gibi gorsel-motor uyusmazligindan kaynaklanan
semptomlarda azalmaya yonelik faydalar1 oldugunu
gostermistir (Reschke vd., 2007). Hangi gorsel siireclerin
egitim yoluyla degistirilebilecegini ve hangilerinin
degistirilemeyecegini anlamak cok o6nemlidir
(Appelbaum vd., 2011).

Stroboskobik gorsel egitim yaklasimlari, daha spesifik ve
saglam 6grenme saglamak i¢in gorsel sistemin yapisi ve
islevi hakkindaki bilgileri kullanan algisal 6grenmeden
ilham alan egitim programlar: tarafindan biiyiik 6l¢ciide
gelistirilmistir. Spor, gorme konusunda biiyiik taleplerde
bulunur ve bir sporcunun kesintisiz dogru ve giivenilir
sahip oldugu atletik
performansin daha iyi olduguna sliphe yoktur. En yiiksek
performans genellikle optimal kosullara bagl olsa da,
kasith

gorsel bilgi akisina zaman

optimal olmayan kosullar altinda olarak
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antrenman yapan sporcularin uzun bir ge¢misi vardir.
Kosucular igin irtifa antrenmani ve yiiziiciiler i¢in drag
kiyafetleri gibi 6zll 6rnekler, sporcular normal miisabaka
kosullarina dondiiklerinde daha zor kosullar altinda
antrenman yapmanin daha iyi performansa yol acacagl
fikrine bagh kaliyor. Bu "direng egitimi", stroboskobik
gorsel egitim icin temeldir. Stroboskobik egitim, karanlik
ortamlarda flas 1siklarinin kullanilmasindan dogal pratik
durumlarinda kullanilabilen dijital olarak kontrol edilen
gozliklere kadar farkli  bicimler almistir. Bu
yaklasimlarin arkasindaki temel fikir, gérmeyi aralikl
olarak bozarak, bireylerin yalnizca ¢evrelerinin kisa anlik
goriintiilerini gérmelerine izin verilmesi ve bu nedenle,
aksi takdirde karsilasilacak olandan daha zor kosullar
altinda antrenman yapmak zorunda olmalaridir. Altta
yatan teori, stroboskobik etkinin, bireyleri aldiklar1 sinirh
gorsel girdiyi daha etkili kullanmaya zorlayarak, normal
gorme kosullarina dondiiklerinde artan hassasiyete ve
daha iyi gorsel becerilere yol agmasidir. Benzer sekilde,
vurus ve saha tatbikatlar ile stroboskobik egitim, diger
egitim  yoéntemleriyle birlikte, Duyusal Istasyon
bataryasindaki cesitli gorevlerde gelismis duyu-motor
performansina yol agti. Sonu¢ olarak, stroboskobik
egitimin duyusal ve motor becerilerde gelismeye yol
actifini  gosteren, bunlarin saha performansina
doniistiigline dair bazi kanitlarla birlikte, bir dizi
bagimsiz hakemli c¢alisma vardir (Appelbaum ve
Erickson, 2018).

"Gozler viicuda yon verir", "goziiniiz toptan olsun” ve
"goremediginiz seyi vuramazsiniz" gibi tanidik sportif
ifadeler, atletizmde vizyonun oynadig1 kilit rolii agik¢a
vurgular. Sporun bir¢ok alaninda yapilan arastirmalar,
uzman sporcularda gorsel-algisal ve gorsel-bilissel
yeteneklerin gelistirildigi fikrini destekleyen ampirik
kanitlar saglamistir (Willilams vd., 1999; Starkes ve
Ericsson, 2003). Ornegin, profesyonel ve kolej beyzbol
oyuncularinin sporcu olmayan kontrollere gore istiin
gorme Kkeskinligine (Laby vd. 1996) gelismis kontrast
duyarlihgina (Hoffman vd., 1984) ve daha iyi gorsel
izleme yeteneklerine sahip olmasi. Ayrica, spor uzmanligi
literatliriiniin iki ayr1 meta-analizinde yakalandigi gibi
daha basarili sporcular algisal ipuglarini kullanir, daha
verimli goz hareketleri yapar ve islem hiz1 ve dikkat
Olciimlerinde daha az basarili sporculara veya sporcu
olmayanlara gore daha iyi performans gosterir. Ayrica,
bu uzmanhk faydalar1 biytik 6l¢ciide sporcularin
oynadiklar1 belirli rollerin gerektirdigi talepleri yansitir.
Daha iyi yetenekleri daha basarili
sporcularla iliskilendiren kanitlara ragmen, bu
becerilerin egitim yoluyla ne 6l¢iide degistirilebilecegini
inceleyen arastirmalarin Ayrica  gorsel
6grenmeyi daha iyi spor sonuglariyla iliskilendiren ¢ok az
arastirma olmasindan dolay1 stroboskobik gorsel egitim

sensorimotor

sinirhdir.

tatbikatlariin sporla ilgili performansi iyilestirebilecegi
veya sahada daha iyi performans gosterebilecegi fikrine
yonelik sinirh ve karisik destek vardir (Appelbaum ve
Erickson, 2018).

Son zamanlarda stroboskobik gorsel egitimin, merkezi

alan hareket duyarliligt ve 6ngoriili zamanlama gibi
gorsel-algisal yetenekleri gelistirebilecegi gdsterilmistir.
Bu tiir bir egitim ayn1 zamanda bu algisal yeteneklere
dayanan bir spor becerisini, yani top yakalamay1 da
gelistirmelidir. Otuz atlet (12 kadin, 18 erkek; M yas=22,5
yil, SD=4,7) iki tiir stroboskobik antrenman grubundan
birine atandi: gozliiklerin kapal kalma stiresinin belirli
oldugu degisken flas hizi grubu sistematik olarak
artirllmis  (6nceki arastirmalarda oldugu gibi) ve
gozliklerin her zaman en kisa kapall kalma siiresine
ayarlandig sabit bir flag hiz1 grubu. Egitim, 6 haftalik bir
gerceklesen basit, tenis topu yakalama
alisirmalarim1 (9 x 20 dakika) igermistir. Testlerin
hi¢cbirinde degisken flas hiz1 ve sabit bir flas hiz1 arasinda
onemli bir fark yoktu. Bununla birlikte, egitim dncesi ve
sonras! yakalama performansindaki (toplarin yakaladigi
toplam top) degisiklikler izlenmistir. Gruptan bagimsiz
olarak, son testte algisal-bilissel performanslar1 gelisen
katilimcilarin yakalama performanslarini énemli dlgiide
artirma olasiligl daha yiiksek bulunmustur. Bu, énceki

slirede

stroboskobik egitim c¢alismalarinda gozlemlenen algisal
degisikliklerin spor beceri performansindaki
degisikliklerle baglantili olabilecegini diisiindiirmektedir
(Wilkins ve Gray, 2015). Tipik softball aktiviteleriyle
birlikte birka¢ hafta boyunca uzun siireli stroboskobik
gorsel egitim tatbikatlarina maruz kalmayi birlestiren

bir miidahale c¢alismasinda, egitimin etkilerinin
sensorimotor  becerilerde iyilesmeye yol a¢cmis
olabilecegini belirlenmistir (Appelbaum vd. 2016).

Stroboskobik gorsel egitim tamamlayan kolej sporculari,
duyusal-motor  performans ile iliskili
tatbikatlarda gelisme sergilemislerdir. Standart goriis
egitimi egzersizlerini (flas takmak dahil) iceren 6 haftalik
bir sezon 6ncesi donemin (ardindan sezon boyunca bir

dinamik

bakim programi) bir grup iniversite beyzbol
oyuncusunda vurus parametrelerini %10 veya daha fazla
iyilestirdigi bulunmustur (Clark vd., 2012). Stroboskobik
unsurun iyilestirmenin birincil nedeni olup olmadigim
bilmek imkansiz olsada deger
goriinmektedir. Bagka bir stroboskobik gorsel egitim
miidahalesi, erkek ulusal hokey ligi oyuncularini normal
egitim kamp1 aktiviteleri sirasinda flas veya kontrol
kosullarina maruz birakilmistir. Flasor grubu, 16 giin

boyunca giinde en az 10 dakika gozliik takti ve buz

arastirmaya

hokeyine 0zgii performans gorevlerinde antrenman
sonrasl %18 gelisme gosterdigi gdzlemlenmistir (Bennett
vd., 2006).

3. Cift Gorev Odakh Egitim

Tek gorevlerin cift gorevlere kiyasla daha az islem talebi
gerektirmesi, c¢ift gorev sirasinda, bilissel ve motor
talepler, ndroplastisitenin gelismesine ve yeni noral
iliskilerin kurulmasina neden olur. Bu dengeleme
islevlerini ve motor koordinasyonu onemli o6lglide
gelistirir (Jahanbakhsh vd., 2020).

3.1. Cift Gorev Performansi

Giinliik hayatta bir¢ok durumda, ana goéreve ikincil bir
motor ve/veya bilissel gérev eslik eder. ikili gérev
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durumlarinda yiiksek bilissel gereksinimler oldugundan,
tekli gorevlere kiyasla reaksiyon hizi yavaslar ve hata
orant artar. Cift gorev durumlarindaki bu performans
kaybi, cift gorev maliyeti (Wollesen vd. 2018) olarak
adlandirilir.  Motor ve  biligsel ¢ift gorevlerin
uygulanmasinda vestibiiler sistem, proprioseptif sistem,
gorsel sistem, dikkat ve biligsel siirecler birbirleriyle
etkilesim  halindedir. Bu nedenle cift
performansinin diisme riski i¢cin bir belirte¢ olabilecegi
ve cift gorev egzersizlerinin diisme riskini azaltabilecegi
belirtilmistir (Soylemez ve Mujdeci, 2020).

iki gorev aynmi anda gerceklestirildiginde ilk gérevin
performans diizeyde
performans diizeyi koétiilesiyorsa birincil gorevin daha
fazla dikkat gerektirdigini gosterir. Normal bireylerin bu
tir gorevleri yerine getirirken herhangi bir zorluk
yasamamalarina ragmen (Choi vd, 2015), gelisimsel
koordinasyon bozuklugu olan g¢ocuklar cift gorevleri
yerine getirirken zorluklar géstermektedir (Cherng vd,
2009). Aslinda, bu ¢ocuklar motor performanslarinda

gorev

diizeyi temel ikincil gorevin

(6rnegin yiiriime, el-ayak koordinasyonu) 6nemli 6l¢iide
degiskenlik gosterirler. Bu tiir bir degiskenlik, gelisimsel
koordinasyon bozuklugu olan ¢ocuklarda motor gorevleri
yerine getirmede daha az verimli otomatiklige veya bu
motor becerilerin gelisiminde gecikmeli otomatiklige
neden olabilir. Motor gorevlerde azalan otomatiklik,
artan dikkat talebine yol acar ve bu da gelisimsel
koordinasyon bozuklugu olan c¢ocuklarin cift gorev
performansi sirasinda diisiik performans gostermesiyle
sonuglanir (Jahanbakhsh vd. 2020). Uzun siire yiiksek
gliriiltiiye maruz kalma sonucu olusan sensoOrindral
isitme kaybi, giiriiltiiye bagh isitme kaybi olarak bilinir.
Uzun siireli giiriiltdi, giirtltiiye bagh isitme kaybina ek
olarak dikkat eksikligi, hipertansiyon ve uyku bozuklugu
gibi baska rahatsizliklara da yol agabilir (Basner vd,
2015). Is yerlerinde agir sanayide calisan, ayni anda iki
gorevi yerine getirmesi gereken giliriiltiiye bagh isitme
kayb1 bireylerin c¢ift gérev performanslarini anlamak,
calisma performanslarini ve diisme (is kazasi gecirme)
olasiliklarini bilmeye yardimci olabilir. Literatiirde cift
gorev performansi ile isitme kaybi arasindaki iligkiyi
arastiran birka¢ calisma bulunmaktadir. Daha yiiksek
giirtiltiye bagh isitme kaybi (isitme testinde saf ses
ortalamasi > 40 dB) olan hastalarda daha anormal
vestibiiler test sonuclar1 ve ¢ift gorev performansinda
bozulma elde edilmesi bu bireylerin diisme riski altinda
olabilecegini gostermektedir (Soylemez ve Mujdeci,
2020).

Isitme kaybi olan yetiskinlerde diisme riskinin artugina
dair kanitlar bulundugundan, yas ve komorbiditelere ek
olarak bu hedef grupta isitme kaybinin yiiriime
performansi izerindeki etkilerini anlamak o6nemlidir.
Yiriime nadiren tek bir gérev olarak gerceklestirilir, cogu
zaman yirtimenin diger bilissel veya motor gorevlerle
birlestirildigi, trafik
karsidan karsiya ge¢mek gibi c¢ift gorevin veya coklu
gorev performansinin bir parcasidir. Birka¢ calismada,
yaslh yetiskinler i¢in ¢ift gorev durumlarinda daha biiyiik

Ornegin akisini  gozlemlerken

yluriyiis degiskenligi (6rnegin, adim uzunlugu ve hizinin
degiskenligi), daha kisa adim uzunlugu ve daha biiyiik bir
diisme riskinin oldugu raporlanmistir. Hem "diisen" hem
de "diismeyen" bireylerde isitme bozuklugu ile ¢ift gorevi
tamamlama yetenegi arasindaki iliski hakkinda daha az
sey bilinmesine ragmen diismelerin dnlenmesi ile ilgili
olarak cift gorev kosullarinda yiiriime sirasinda gorsel
sistemin 6nemi iyi anlasilmistir (Wollesen vd., 2018).
Serebrovaskiiler veya Alzheimer hastali§i nedeniyle
merkezi koordinasyonun yavaslamasi ¢ok oOnemlidir.
Erken evrelerinde bu genellikle taninmaz ve hasta bir
disme kliniginde goriilene kadar tan1 konmaz. Serebral
coklu enfarktiis durumlarinda, ¢ok az veya herhangi bir
norolojik bulgusu olan hastalar, dengesizlik (ayakta
durma sirasinda ve pertiirbasyonlarla birlikte) ve
ylriime anormallikleri (sallanma fazi sirasinda azalmis
kalga ve diz fleksiyonu ve durus fazi sirasinda instabilite)
ile basvurabilir (Elble, 2000). Mindr ve hatta major
bilissel tekrarlayan diismelerde ayirici tanida siklikla
dikkate alinmaz. Denge, kaygl ve depresyonun yani sira
beyin patolojisinden de etkilenebilen bilissel siireclere ve
dikkatine baghdir. Gérevler daha karmasik hale geldikce
zorluklar artar ve hem gengler hem de yasllar, ikincil
bilissel goreve gore yiiriiylis performansina o6ncelik
verme egilimindedir (Elble, 2007).

Dengeyi yeniden saglama yetenegi, saglkll yash
insanlarla karsilastirildiginda i¢in geng yetiskinlerde bile
daha fazla dikkat gerektirir. Daha yash insanlar, ortam
aniden degistiginde agirlik degistirme ve uygun tepkileri
hizli bir sekilde se¢me konusunda daha az yetenekli
goriinmektedir. Coklu veya cift gérevleri yerine getirme
yetenegi, yaslanmayla birlikte zorlanir ve bilissel
bozuklukta azalir. Demansli kurumsallasmis hastalar
izerinde yapilan bir ¢alisma, konusurken yliriimeyi
birakma egilimi géstermistir (Nutt vd., 2011).

3.2. Cift Gorev Yeteneginin Degerlendirmesi
Yaglilarda ¢ift gorev performansini inceleyen bir
calismada klinikte tek c¢ift ve ¢oklu gorev kosullarini
degerlendirmek icin 10 m yiirtime testi kullanilmistir.
Katilmcilar, tercih ettikleri yiirime yardimi ile ve
izerinde ayakkabilarla 4 kosul altinda yiiriidiler: (a)
sadece rahat hizda yiiriimek, (b) agzina 7 mm'ye kadar
doldurulmus bir polistiren bardak su tasirken rahat hizda
yurtimek (¢ift gorev-manuel), (c) gorsel-sozel bir gorevi
gergeklestirirken rahat bir hizda yiirimek (gift gorev -
bilissel) ve (d) bir bardak su tasirken ve biligsel gérevini
gerceklestirirken yiiriimek (manuel ve biligsel). Kombine
manuel ve bilissel gérevde katilimcilar, suyu dokmemek
ve gorsel renk siiflandirma gorevinde hata yapmamak
olarak siniflandirilan basarili performans ile manuel ve
bilissel gorevi gergeklestirirken ytriidiiler. Her kosuldaki
her deneme i¢in atilan adim sayisi, adim uzunlugu ve
zaman kaydedildi ve hesaplandi(Wollesen vd. 2018).
Baska bir c¢alismada da katihmalarin ¢ift gorev
degerlendirmesinde 10 m ytiriime testi kognitif gérevler,
gecikmeli bellek, ileri say1 menzili (5 basamak), geri say1
menzili (3 basamak) ve karmasik dikkat fonksiyonunu
(100’den geri 7’ser ¢ikarma) igererek uygulanmistir. Bu
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kognitif aktiviteler icin, standardize bir test olan
MoCA'nin bellek ve dikkat boéliimlerinden yararlanilmis
ve eklenen her gorev icin 10 m yiliriime testini
tamamlama hiz1 kaydedilmistir (Tiifek¢ioglu vd., 2020).
3.3. Cift Gorev Odakl Egitim Prosediirii

Cift gorev odakl egitimin sonugclarinin incelendigi bircok
calismada katilimcilardan egzersizle birlikte sayilari
sayma, bir dizi harfi hatirlama, resimleri tanimlama veya
farkli nesneleri adlandirma ve bu goérevlerin degistirilmis
versiyonlar1 gibi bilissel gorevleri yerine getirmelerinin
istenmesi disinda tek gorev programlarina ¢ok
benzemektedir (Jahanbakhsh vd., 2020)

Bir calismada gelisimsel koordinasyon bozuklugu olan
bireylerin bilissel ek gorev performansini
degerlendirmek icin ileri ve geri gorsel say1 aralig: testi
kullanilan bir ¢alismada, sayi dizileri bir masaiistii
bilgisayardan 1,5 s araliklarla (17 in¢ monitérde beyaz
bir arka plan tlizerinde 144 yaz tipi boyutunda siyah
sayilar)  PowerPoint gorsel  olarak
sunulmustur. Gorsel basamak aralig1 testi ikili bir say1

araciligiyla

dizisinden baslatilmis ve dogru bilinen her say1 dizisinin
ardindan bir say1 artirilarak yeni bir say1 dizisi
tanitilmustir. leriye dogru say:1 araligi testinde bireyden
sunulan sayilar1 ayni sirada, geriye dogru sayi araligl
testinde sunulan sayilar1 sondan baslayarak geriye dogru
tekrarlamasi istenmistir. Boylece zamanh kalk ve yiiri
testi, ileri ve geri say1 dizileriyle es zamanli olarak
rastgele bir sirada gerceklestirilmistir. Bireyin bilissel ek
gorevlerle (ileri ve geri tekrarlanan) zamanl kalk ve yiirt
testini tamamlamasi i¢in gegen siire degerlendirilmistir.
Motor gorevler ile ¢ift gorev performanslarini
degerlendirmek icin bireylerden zamanh kalk ve yiiri
testi ile es zamanh olarak tepside su dolu bir bardag:
tasimalar1 istenmistir (Soylemez ve Mujdeci, 2020).

Tek veya cift gorev kosullar
programinin, gelisimsel koordinasyon bozuklugu olan
cocuklarda statik ve dinamik denge becerilerinin
gelismesine yol actigini ve etkilerinin program
sonlandirdiktan iki ay sonra bile devam ettigi
bildirilmistir. Denge ve bilissel gorevlere odaklanan ¢ift
gorev egitim kosulu, ¢cocuklarin statik ve dinamik denge
yapma becerilerini tek géreve gore daha dnemli Olgiide
gelistirebilir. Ancak ¢ift gorev stratejisini uygulamadan
yogun denge egzersizleri uygulamasimnin bir sonucu

ile denge egitimi

olarak da denge 6nemli 6lgiide gelisecektir (Jahanbakhsh
vd., 2020).

3.4. Kanita Dayali Cift Gérev Odakli Egitim

Denge bozuklugu olan yetiskin hastalar icin cift goérev
egitimi kullanmanin yararlart kismen dogrulanmistir.
Denge bozuklugu olan yetiskin ve yash hastalar iizerinde
yapilan c¢alismalarin sonuglari, stabilite ve biligsel
gorevleri aynm anda gercgeklestirmenin denge ve denge
kontroliinde yer alan kas koordinasyonu lizerinde 6nemli
bir etkiye sahip oldugunu gostermektedir (Suzuki vd.,
2012). Es zamanh olarak gergeklestirilen bilissel gorev
ile motor egitiminin, Parkinson hastalig1 olan bireylerin
denge ve yiriitiicii islevleriyle ilgili baz1 parametrelerin

performansin iyilestirdigi ve bu egitimine dayali

rehabilitasyon miidahalelerinin olumlu sonuglar1 oldugu
vurgulanmistir (Fernandes vd., 2015). Ayrica, Cherng vd.
(2009), denge gerektiren cift gorevleri yerine getirmenin,
denge gerektiren tekli gorevlere kiyasla hiperaktivite
bozuklugu olan ¢ocuklarda dinamik dengeyi daha fazla
gelistirdigini géstermistir.

Isitme kayb1 olan kisiler igin farkli kosullar altinda
yiriime  yeteneklerini  gelistirmek icin  egitim
miidahalelerinin gelistirilmesi ve arastirilmasina ihtiyag
oldugu vurgulanmistir. ikili veya ¢oklu gorev egitimi,
onceki arastirmalar desteklendigi gibi
ozellikle faydalar gosterebilir, ¢iinkii bu paradigmalar
diisme risklerini azaltmak i¢in gereken motor ve bilissel
esnekligi gelistirir. Birkag calismada, yash yetiskinler i¢in
¢ift gérev durumlarinda daha biiyiik yiiriiyiis degiskenligi
(6rnegin, adim uzunlugu ve hizinin degiskenligi) ve daha
kisa adim uzunlugu ve daha biiyiik bir diisme riskinin
olustugu gorilmektedir. Hem "diisen”
"dlismeyen" bireylerde isitme bozuklugu ile ¢ift gorevi
tamamlama yetenegi arasindaki iliski hakkinda daha az

tarafindan

hem de

sey bilinmesine ragmen diismelerin 6nlenmesi ile ilgili
olarak cift gorev kosullarinda yiiriime sirasinda gorsel
sistemin 6nemi iyi anlasilmistir. Yiirtiyiisi etkileyen bir
diger onemli husus da kaygi veya diisme korkusudur.
Yiirime performansini gozlemlediginde, diisme korkusu
olan Kkisiler, boyle bir korkusu olmayanlara gére daha
yavas yiiriime hizi gésterirler. ikili gorevle ilgili yiiriyiis
performansinda, bazi ¢alismalar anksiyete ile iliskili
ylriiyiis hizinin azaltilmasi diisme riskini azaltmak igin
faydali olabilecegini ancak daha yavas yiiriime hiz,
gilinlik yasam aktivitelerinde azalmaya yol acabilen
korkulu bir yiiriiylis paterninin bir gdstergesi olabilecegi
bildirilmistir. Giivenli bir sekilde yliriime yetenegi, sosyal
katilima izin verdigi ve diismeleri 6nledigi i¢in yashlikta
hareketlilik ve bagimsizligin kilit yonlerinden biridir. Bu
nedenle, yiirime paternini etkileyen ve uygun egitim
programlari ile degistirilebilecek faktorlerin belirlenmesi
biiyiik 6nem tasimaktadir (Wollesen vd., 2018).

4. Sonu¢

Literatiire gore gorsel girdinin zayif oldugu durumlarda
pratik yaparak, bireylerin mevcut olan siirl goérsel
bilgiyi daha iyi kullanmaya zorlanacagi disiiniilmektedir.
Stroboskobik egitim, karanlik ortamlarda flas 1siklarinin
kullanilmasindan dogal pratik
kullanilabilen dijital olarak kontrol edilen gozliiklere
kadar farklh bigimler almistir. Stroboskobik gorsel
egitimin, gorsel-algisal yetenekleri gelistirebilecegi,
duyusal ve motor becerilerde gelismeye yol ac¢tigini

durumlarinda

gosteren, bunlarin  6zellikle  sporcularda saha
performansina doéniistiigline dair bazi kanitlarla birlikte,
bir dizi bagimsiz hakemli ¢alisma vardir. Literatiirdeki
diger yenilik¢i yaklasim ¢ift veya ¢oklu gorev sirasinda,
bilissel ve motor talepler, noroplastisitenin gelismesine
ve yeni ndral iliskilerin kurulmasina neden oldugudur.
Denge bozuklugu olan yetigkin, yash hastalar, isitme
engelli ve noérolojik hastaligi olan bireyler iizerinde

yapilan c¢alismalarin sonuglari, stabilite ve bilissel
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gorevleri ayni anda gerceklestirmenin denge ve denge
kontroliinde yer alan kas koordinasyonu iizerinde 6nemli
bir etkiye sahip oldugunu gostermektedir. Bu iki
yaklasimin denge programlarinda hem saglikli hem de
hasta gruplarinda mutlaka ©6nemsenmesi gerektigi
savunuyoruz.

Katki Oran1 Beyani
Yazarlarin katki yiizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistir.

H.G. S.U. Y.Y.
K 50 30 20
T 40 40 20
Y 40 40 20
VTI 70 20 10
VAY 80 10 10
KT 100
YZ 70 20 10
KI 40 40 20
GR 70 20 10
PY 40 40 20
FA 40 40 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, PY= proje yonetimi, FA= fon alimu.

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

Tesekkiir ve Bilgilendirme
Bu derleme “Isitme engelli cocuklarda cift gérev odakl
stroboskopik gorsel egitimin denge ve yiiriime ilizerine
etkisinin incelenmesi” baslikll doktora tez g¢alismasinin
bir b6liimiinden {retilmistir.
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Ozet: Insan viicudunda yasayan tiim mikroorganizmalara mikrobiyota denir. Bu mikroorganizmalarin tasidiklar1 genomlara
mikrobiyom denir. Bakteriler, viriisler, mantarlar ve bir¢ok 6karyotik mikroorganizmalar insan mikrobiyotasim1 olusturmaktadir.
Gastrointestinal sistemde 100 trilyondan fazla mikroorganizma ve 1000’e yakin tiirde bakteri bulunmaktadir. Bu bakterilerin her
birinin farkll gorevleri vardir. Mikrobiyotada yer alan bakteri yapisinin %50’si tiim insanlarda benzer tiirlerden olusmus olsa da
mikrobiyotanin igerigi ve dagilimi kisiye 6zeldir. Mikrobiyotada yer alan bakterilerin say1 ve igeriginin degismesine, optimum dengenin
bozulmasina disbiyozis denir. Disbiyozis immiin sistemin diizenli ¢alismasini engellemekte ve intestinal gecirgenligi degistirerek
diyabet, kardiyovaskiiler hastaliklar, otizm, Parkinson hastaligi gibi bir¢ok hastaliga yol agmaktadir. Parkinson hastalig), genellikle
yasamin ilerleyen donemlerinde ortaya ¢ikan ve hareketlerde genel yavaslama (bradikinezi), istirahat tremoru, rijidite gibi
semptomlar gosteren norodejeneratif bir hastaliktir. Son yillarda yapilan ¢alismalarda, Parkinson hastalarinda belirli bir tipte
intestinal mikrobiyota goruldiigii saptanmistir. Dolayisiyla Parkinson hastaliginin olusumunda ve gelisiminde bagirsak disbiyozisinin
rol oynadig1 diisiiniilmektedir. Bu derleme, Parkinson hastalig1 ile mikrobiyota konusunda hemsirelerin farkindaligini artirmak
amaciyla yazilmistir.

Anahtar kelimeler: Mikrobiyota, Parkinson hastaligi, Hemsirelik

Parkinson's Disease and the Microbiota

Abstract: All microorganisms living in the human body are called microbiota. The genomes carried by these microorganisms are called
the microbiome. Bacteria, viruses, fungi and many eukaryotic microorganisms make up the human microbiota. There are more than
100 trillion microorganisms and nearly 1000 types of bacteria in the gastrointestinal tract. Each of these bacteria has different
functions. Although 50% of the bacterial structure in the microbiota consists of similar species in all humans, the content and
distribution of the microbiota is personal. The change in the number and content of bacteria in the microbiota and the deterioration of
the optimum balance is called dysbiosis. Dysbiosis causes many diseases such as diabetes, cardiovascular diseases, autism, Parkinson's
disease by preventing the regular functioning of the immune system and changing intestinal permeability. Parkinson's disease is a
neurodegenerative disease that usually occurs later in life and shows symptoms such as general slowing of movements (bradykinesia),
resting tremor, and rigidity. In recent studies, it has been determined that a certain type of intestinal microbiota is observed in
Parkinson's patients. Therefore, intestinal dysbiosis is thought to play a role in the formation and development of Parkinson's disease.
This review was written in order to increase the awareness of nurses about the microbiota with Parkinson's disease.
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1. Giris

Insan viicudunda yasayan tiim mikroorganizmalara

mikrobiyota denir. Bu mikroorganizmalarin tasidiklari

genomlara mikrobiyom denir. Basta bakteriler olmak

bircok  o6karyotik
mikrobiyotasini

lizere, viriisler, mantarlar ve
mikroorganizmalar insan

olusturmaktadir (Karatay, 2019).

Dogum ani ile bu mikroorganizmalar, gastrointestinal
sistem boyunca, genito-iiriner sistemde, solunum
yollarinda ve deride kolonize olmaya baslarlar. Bu
kolonizasyonun en dnemli belirleyicileri dogum sekli ve
yenidoganin beslenme seklidir. Gastrointestinal sistemde

100 trilyondan fazla mikroorganizma ve 1000’e yakin

tiirde bakteri bulunmaktadir. Bu bakterilerin her birinin
farkl gorevleri vardir. Bu ylizden bagirsak mikrobiyotasi
viicudumuzda ikinci beyin olarak kabul edilmektedir
(Nemmezi Karaca ve Demirel, 2020; Kurtaran, 2021).

Bu mikroorganizmalar, agizdan alinan yiyecek ve
iceceklerle gastrointestinal sisteme (GIS) tasinirlar. Bu
GIS kanaldaki
baglanarak ya da yapisarak organizma ile yasar. Diger
kismu ise digki ile atilir. Bu mikroorganizmalarin miktar
ve cesitliligi bagirsak boyunca anatomik boélgeye gore
farklihik gostermektedir. Bu canlilarin
mikroorganizmanin tiiriine gére degisen belirli bir yasam

canllarin  bir kismi reseptorlere

stiresi vardir. Olen canhlarin yerini agizdan alinan
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gidalarla yenisi almaktadir (Alkan, 2017; Nemmezi
Karaca ve Demirel, 2020).

Mikrobiyotada yer alan bakteri yapisinin %50’si tiim
insanlarda olusmus olsa da
mikrobiyotanin icerigi ve dagilimi kisiye 6zeldir. Kisinin

benzer tiirlerden
kendine has olan bu bakteri topluluklari zaman icerisinde
gecici ya da kalicl bir sekilde yapisal ve /veya sayisal
olarak degisebilmektedir (Nemmezi Karaca ve Demirel,
2020).

2. Mikrobiyotaya Etki Eden Etmenler

2.1. Gestasyonel Dogum Yas1

Erken dogmus bebeklerin (<37. gebelik haftasi)
mikrobiyotas1 ile zamaninda dogmus bebeklerin
mikrobiyotasi arasinda farklilik vardir. Erken dogmus
bebeklerde  saghkli  mikrobiyota  kolonizasyonu;
dogumdan sonra enteral beslenme, hastanede yatis,
antibiyotik kullanimi ve organ immatiiritesi cesitli
nedenlerle zorlasmaktadir (Nemmezi Karaca ve Demirel,
2020).

2.2. Dogum Sekli

Fetiis, anne karninda steril ve bakteriden yoksun bir
ortamda bulunur. Dogumla birlikte anne ve cevre ile
temas eder ve kendi mikrobiyotasi olusmaya baslar.
Vajinal dogum ile dogan bebekler vajinal kanalda bir¢ok
organizma ile Kkarsilagirlar ve
mikrobiyotasina benzer mikrobiyotalar1 olusur. Sezeryan
ile dogan bebeklerin ise hastane ortami ve cilt
mikrobiyotasina benzer mikrobiyotalar1 olusur. Sezeryan
ile dogan bebeklerin GIS mikrobiyotalar1 bakteri tiirii
acisindan daha az ¢esitlilik gosterir (Hassa 2017;
Nemmezi Karaca ve Demirel, 2020; Doganay ve Ozkan,
2021).

2.3. Annenin Mikrobiyotasi

Annenin ve bebegin bagirsak mikrobiyotasinin benzer

annelerinin vajen

oldugu gosterilmistir. “Entero mammary pathway” adi
verilen teoriye gore annenin bagirsak mikrobiyotasi,
dendritik vasitasiyla  siit
iletilmektedir. Saglikli ve dengeli mikrobiyotaya sahip
olan annenin siitii ile beslenen bebeklerde saglikl

hiicreler kanallarina

bagirsak mikrobiyotasinin olusumu olumlu yo6nde
etkilenmekte ve kronik ve ciddi bir¢ok hastaliga karsi
koruyucu etki gostermektedir (Dinleyici, 2020; Nemmezi
Karaca ve Demirel, 2020; Yildirim, 2021).

2.4. ilk Beslenme Sekli

Dogumdan sonra anne siitii ya da formill mama ile
beslenme, mikrobiyota kompozisyonunu etkileyen en
onemli faktorlerden biridir. Anne siitli, yasamin ilk
aylarinda saglikli bagirsak mikrobiyotasi olusabilmesi
icin ¢ok oOnemlidir. Anne siitli, bebek icin patojen
olmayan 200’den fazla bakteri tiirii icermektedir. Anne
stiti  bagirsaklardaki sayisinl  ve
cesitliligini ile Dbeslenen
bebeklerin,
bifidobacterilerin sayisi iki kat daha fazladir. Formiil
mama ile beslenen bebeklerin mikrobiyotasinda
cogunlukla Klostridium difficile, Escherichia coli,
Bacteroides fragilis ve Laktobasiller goriilmekte ve

Bifidobacterium
Anne siiti
beslenenlere gore

artirmaktadir.

formil mama ile

Bifidobacteriler daha az
mikrobiyotada olusan farklilik
gelisiminde ve alerjik hastaliklarin olusumunda 6nemli
rol oynamaktadir (Nemmezi Karaca ve Demirel, 2020;
Yildirim, 2021). Anne siitii alamayan bebekler igin
prebiyotik ve probiyotik takviyeli mama kullanimi
saglikli mikrobiyota olusumunu desteklemektedir (Yang
vd., 2021; Karakoyun ve Cagan Appak, 2023).

Hem anne siiti hem de formil mama ile beslenen

gorilmektedir. Bu

immun  sistemin

bebeklerin mikrobiyota kompozisyonu, sadece formiil
mama alan bebeklerin mikrobiyota kompozisyonuna
benzer oldugu gosterilmistir (Nemmezi Karaca ve
Demirel, 2020).

2.5.Yas

Mikrobiyota ¢esitliligi yas ile artar. Ek besinlere gegis
déneminde, bebegin ayina uygun dogru beslenmesi ile
bagirsaklardaki bakteri ¢esitliligi artmaya baslamaktadir.
Bir ¢ocugun bagirsak mikrobiyota kompozisyonu ve
cesitliligi, yaklasik ti¢ yasinda yetigskininkine benzer
olmaktadir. Yashlikta ise yaslanmaya bagh sindirim
sisteminde bazi fizyolojik degisiklikler olusur ve
bagisikhik sistemi zayiflar. Mikrobiyota kompozisyonu bu
degisiklerden etkilenebilir ve monoton beslenme tarzi
nedeniyle cesitliligi zayiflayabilir (Nemmezi Karaca ve
Demirel, 2020; Dolgun ve Yildiz Karaahmet, 2021).

2.6. Antibiyotik ve Diger ila¢ Kullanim

Antibiyotikler sadece hedef patojene etki edecek segici
toksisiteye sahip degildir.
antibiyotikten Genis
spekturumlu antibiyotik kullanimi ile bakteriyel ¢esitlilik
azalirken, belli bakterilerin oranlar1 artar. Firmicutes ve

Tim viicuttaki floralar

olumsuz etkilenmektedir.

Bacteroidetes  arasinda  dengesizlige yol acar
(Firmicutesler artar, Bacteroidetesler azalir). Proton
pompasi inhibitorleri de gastrik salgilar1 azaltarak
intestinal floraya zarar vermektedir. Asit salgisini
azalttiklar i¢in patobiontlarin sayis1 artmaktadir. Ayrica
prokinetik ajanlar, opioidler, laktasifler, non-streoid anti-
enflamatuvar ilaglar (NSAII) da floray1 etkilemektedir
(ispir vd., 2020; Nemmezi Karaca ve Demirel, 2020).

2.7. Diyet ve Kiiltiirel Aliskanliklar

Farkli cografyalarda yasayan toplumlarin uzun dénem
aliskanliklarinin  mikrobiyotay1 etkiledigi
yapilan cesitli calismalarla ortaya konulmustur (Senghor

vd, 2018; Brewster vd, 2019). Hayvansal kaynakli protein

beslenme

ve doymus yagdan zengin diyet ile uzun déonem beslenen
kisilerin bagirsak mikrobiyotasi, temelde Bacteroides
enterotipine (enterotip 1) sahiptir. Karbonhidrattan
zengin diyet ile uzun donem beslenen Kkisilerde ise
Prevotella enterotipine (enterotip 2) sahiptir. Akdeniz
diyeti ile beslenen bireylerde, Prevotella, Lactobacillus ve
Bifidobacterium bakterilerinin oranlarinin ve fekal kisa
zincirli yag asidi diizeyinin yiiksek oldugu yapilan
calismalarla gosterilmistir (Ozdemir ve Demirel, 2017).

Yapilan cesitli ¢alismalar, farkli bakteriyel topluluklarin
farkli besin bilesenlerini kullandigini1 ve dominant bakteri
tiirlerinin beslenmeye gore sekillenebildigini
gostermektedir. Diyette alinan karbonhidrat, protein,
yag, vitamin, posa, fitokimyasal, prebiyotik ve probiyotik
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icerigi mikrobiyota cesitliligini etkilemektedir. Bunlarin
disinda fermente gidalarin (yogurt, kefir, peynir, tursu,
sirke, eksi mayali ekmek, vb.) dengeli bir sekilde
tiiketilmesi saglikli mikrobiyota tlizerine olumlu etkiler
gostermektir (Ozdemir ve Demirel, 2017).

2.8. Egzersiz

Diizenli yapilan hafif ve orta dlizey egzersizler, bagirsak
mikrobiyal ¢esitliligi ve yararli bakteri sayisini
artirmaktadir (Ersoy ve Ersoy, 2019; Geng¢ ve Zorba,
2019). Yogun yapilan egzersizin ise mikrobiyota iizerine
olumsuz etkileri vardir (Cook vd, 2016).

2.9. Hijyen

Genel temizlik ve kosullarinin  artmasi
mikrobiyotada c¢esitliligin ve sayinin azalmasina yol
acmistir. Mikrobiyota ile immiin sistem arasindaki
iletisimin yenidogan déneminden itibaren azalmasi veya
kaybolmasi, immiin sistemin uygunsuz bir sekilde
aktivasyonuna neden olmaktadir. Bu durum astim,
romatoid artrit, tip 1 diyabet, intestinal bagirsak
hastaliklar1 gibi bir¢ok alerjik ve otoimmiin hastaliklarin
ortaya ¢ikmasina neden olmaktadir (Nemmezi Karaca ve
Demirel, 2020).

Yapilan analizler sonucunda, metabolik ve immun
fonksiyonlarin yerine gelebilmesi i¢in gereken optimum
mikrobiyota kompozisyonun alti bakteri filumundan

hijyen

olustugu belirlenmistir. Bunlar: Bacteroidetes, Firmicutes,
Actinobacteria, Proteobacteria, Fusobacteria ve
Verrucomicrobia (Nemmezi Karaca ve Demirel, 2020).
Ulkemizde yapilan bir calismada fekal bakteriyel
orneklerin Filum diizeyinde bakildiginda toplamda
%81,9  Bacteroidetes, %13,8  Firmicutes, %3,4
Proteobacteria, %0,4 Actinobacteria, %0,2 Tenericutes ve
%0,1  Verrucomicrobia’dan  olustugu  gosterilmistir
(Oztiirk, 2019).

Bagirsak mikrobiyotasinin; sindirimin diizenlenmesi,
bazi mikro-makro besin &gelerinin ve metabolitlerin
emilimi ve sentezi, karbonhidratlarin fermantasyonu,

intestinal epitel hiicrelerinin hemostazi, metabolik
bozukluklarin diizenlenmesi, patojen
mikroorganizmalardan ~ korunma, ruh  saghginin

korunmasi, immiin sistemin gelismesi gibi daha bir¢ok
gorevleri vardir (Nemmezi Karaca ve Demirel, 2020).
Mikrobiyotada yer alan bakterilerin say1 ve igeriginin
degismesine, optimum dengenin bozulmasina disbiyozis
denir. Disbiyozis immiin sistemin diizenli ¢alismasini
engellemekte ve intestinal gecirgenligi degistirerek
bir¢ok hastaliga yol agmaktadir. Disbiyozis ve bagirsak
gecirgenliginin
hastaliginin da oldugu cesitli saglik sorunlarina neden
olmaktadir (von Martels vd., 2017; Kalip ve Atak, 2018).

bozulmasi aralarinda Parkinson

3. Parkinson Hastalig1 ve Mikrobiyota
Parkinson hastalig, genellikle
doénemlerinde ortaya ¢ikan hareketlerde genel yavaslama
(bradikinezi), istirahat tremoru, rijidite gibi semptomlar
gosteren norodejeneratif bir hastaliktir. Genel prevalansi
%0,1-0,2’dir. Prevalans yasla birlikte artmaktadir ve 60
yasin lzerinde goriilme oram %1’dir. Ayrica erkeklerde

yasamin ilerleyen

goriilme orani kadinlara gore daha fazladir. Hastaligin
kesin nedeni bilinmemekle birlikte sigara kullanimi,
radyasyon ve kimyasal madde maruziyeti, gecirilen bas
boyun travmalar gibi etkenler Parkinson hastalig1 icin
risk faktorii olusturmaktadir. Cogu vaka idiyopatiktir.
Hastalarin %5-10'unda da genetik yatkinhk vardir
(Akdemir ve Boyraz, 2021; Zafar ve Yaddanapudi, 2023).
Hastalik, motor belirtilerden sorumlu olan substantia
nigra’daki dopaminerjik noronlarin (dopamin treten)
kayb1 iligkilidir.
Dopaminerjik néronlarin %60'min kaybedilmesinden
sonra ilk klinik belirtiler ortaya ¢ikmaya baslar. Preklinik
olarak diisiiniilen bu doénem yaklasik 4-6 yil icinde
gerceklestigi diistiniilmektedir. Dopaminerjik néron
kaybi gelisirken ya da zamanla monoaminerjik (seretonin
ve noradrenalin) ve kolinerjik (asetilkolin) néronlarin da
kaybi goriiliir. Hastaligin ilerleyen dénemlerinde kortikal
noronlarin degisen oranda dejeneratif siirece katildigl
diistiniilmektedir (Akdemir ve Boyraz, 2021; Zafar ve
Yaddanapudi, 2023).

Parkinson hastaliginda bradikinezi, tremor, rijidite,
postiiral denge bozuklugu, yliriiylis bozuklugu, otonomik
bozukluklar, ortostatik hipotansiyon, konstipasyon,
triner inkontinans, cinsel islev bozukluklary, asir
terleme, uyku bozuklulari gibi belirti ve bulgular goriiliir.

ve Lewy cisimciginin varhig ile

Hastaligin tanis1 “Birlesik Krallik Parkinson Hastalig
Dernegi Beyin Bankasi Klinik Tani Kriterleri"ne gore
konur. Hastalik ilerleyicidir. Hastalik siirecini durdugu
kesin olarak kanitlanmig bir tedavisi ve hastaligin
ilerlemesini yontem bugilin i¢in
gelistirilmemistir (Akdemir ve Boyraz, 2021).

durduran bir

Son yillarda yapilan calismalar, bagirsak
mikrobiyotasinin  disbiyozisi, noérolojik hastaliklari
baslatabilecegini ve hastaligin ilerlemesini cesitli
mekanizmalarla  etkileyebilecegini = gostermektedir.
Disbiyozisin noérodejenerasyonda oOnemli bir faktor
oldugu anlagilmistir. Parkinson hastaliginda

noéroinflamasyonu gosteren ¢ok miktarda kanit vardir.
Parkinson hastaliinda noérodejenerasyona neden olan
mekanizmalar; glial hiicre aktivasyonu, proinflamatuar

sinyal molekiilleri ve oksidatif stres oldugu
diistinilmektedir (Alagoz, 2017; Parashar ve Udayabanu,
2017).

Parkinson hastalar1 {izerinde yapilan c¢alismalarda
Parkinson hastalarinda fekal mikrobiyota disbiyozisinin
oldugu bulunmustur (Unger vd. 2016; Aho vd. 2019;
Wallen vd., 2020; Babacan Yildiz vd., 2023; Bardenhost
vd., 2023). Bircok calismada mikrobiyota
kompozisyonunun, hastaligin siddeti ve meydana gelen
motor bozukluklarla iligkili oldugu gdsterilmistir (Qian
vd., 2018; Barichella vd., 2019; Pietrucci vd., 2019; Zhang
vd., 2020, Chen vd., 2022; Wang vd., 2024). Levodopa
ilact ile mikrobiyal kompozisyonun etkilendigi ve
degistigi goriilmustir (Qian vd. 2018; Weis vd., 2019).
Barichella vdadaslarinin (2019) yaptig1 calismada ise
Lachnospiraceae disiikligii hastaligin stiresi iliskili
oldugu gosterilmistir.
cogunda gastrointestinal islev bozukluklar1 (kabizlik,

Ayrica parkinson hastalarinin
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bulanti, kusma, vb.) goriilmektedir (Koca ve Ddénmez,
2020; Zhang vd., 2023; Bai vd., 2024). Baz1 ¢calismalarda
helikobakter pilori
enfeksiyonunun oldugunu gosterilmistir. Helikobakter
pilori i¢in uygulanan antibiyotik tedavisinin, L-Dopa

Parkinson hastalarinda

emilimini  artirdigt ve  Parkinson  hastalarinin
semptomlarini iyilestirdigi saptanmistir (Camci ve Oguz,
2016; Koca ve Donmez, 2020). Dolayisiyla Parkinson
hastaliginin olusumunda ve gelisiminde mikrobiyotanin
rol oynadig diistiniilmektedir (Zhang vd., 2020).
Disbiyozis, Parkinson ve bir¢ok kronik hastalifin
olusumunda ve gelisimde ©6nemli rol oynamaktadir.
Ancak iilkemizde yapilan bir¢ok arastirmada saghk
calisanlarinin (doktor, hemsire ve ebe) mikrobiyota
konusunda bilgi diizeylerinin ¢ok diisiik oldugu ve
onemli bir kisminin ise bu konu hakkinda hig¢ bilgisi
olmadigini gosterilmistir (Akan vd., 2020; Gelmez Tas vd.,
2020; Ugurlu vd., 2023).

Saghigin korunmasi, hastalik ve semptom yonetimi,
hastanin yasam kalitesinin ytkseltilmesi gibi saglik
ekibinin icerisinde ¢ok kritik gorevleri olan hemsireler,
saglikli mikrobiyotanin olusumunda ve korunmasinda da
onemli rol oynamaktadir (Taskin
Karadakovan, 2019). Yeterli ve dengeli beslenme,

Akdeniz diyetine uyma hastaligin baslangicini ve klinik

Duman ve

ilerlemesini azalttig1 i¢in 6nemlidir (Bianchi vd. 2023).
Fermente gidalarin (yogurt, kefir, peynir, tursu, sirke,
eksi mayali ekmek, vb.) dengeli bir sekilde tiiketilmesi
saglikli mikrobiyota lizerine olumlu etkiler géstermektir
(Ozdemir ve Demirel, 2017). Prebiyotik ve probiyotik
kullanimi da mikrobiyota ¢esitliligini artirmaktadir
(Zhang vd. 2023). Hastalara bu konuda egitimler
verilmelidir. Posadan zengin beslenme ve hafif-orta
diizeyde egzersiz yine mikrobiyota cesitliligini
artirmakta ve hastalarda yaygin olarak goriilen
konstipasyon sorunu ¢ozmede yardimci olmaktadir
(Zhang vd., 2023). Asirt hijyen uygulamalar1 mikrobiyal
cesitliligi azaltabilecegin hastalara bu konuda uyarida
bulunmalidir (Nemmezi Karaca ve Demirel, 2020). Genis
spekturumlu antibiyotik kullanimi tiim viicuttaki florayi
etkilediginden recetesiz antibiyotik
kullanilmamalidir (Nemmezi Karaca ve Demirel, 2020).

Yine optimal mikrobiyota olusumu i¢in vajinal dogum
onemlidir. Aym sekilde annenin yeterli, dengeli, cesitli,

olumsuz

prebiyotik ve probiyotikten zengin beslenmesi, bebegin
de saghkli mikrobiyota olusumuna katki saglamaktadir.
Annelere bu konularda egitim verilmelidir. Yine
yenidoganin anne siitii ile beslenmesi ¢ok 6nem arz
etmektedir. Anne siitii ile beslenme iki yasina kadar
devam etmelidir. Anne siitii alamayan bebeklerin ise
prebiyotik ve probiyotik takviyeli mama kullanimi tesvik

edilmelidir (Merter ve Altay, 2023).

4. Sonug¢

Parkinson hastaliginda bagirsak mikrobiyotas1 6nemlidir.
intestinal mikrobiyotanin optimum seviyede tutulmasi,
Parkinson hastaliginin olusumunu, hastaligin ilerlemesini
ve goriillen semptomlarin siddetini azaltabilir. Bu yilizden

hem saglikli bireylerde hem de Parkinson hastalarinda
saglikll intestinal mikrobiyotay1 olusturmak ve korumak
¢cok onemlidir. Hemsireler bu konuda gilincel yayinlari
takip etmeli ve bilgi diizeylerini artirmalidir. Gelecegin
hemsireleri icin egitim miifredatlarina mikrobiyota
konusu eklenmelidir. Ayrica hemsireler, saglikl intestinal
mikrobiyotay1 olusturmak ve korumak ic¢in; dengeli
beslenme (prebiyotik ve probiyotik destekli), vajinal
dogum, yenidoganin anne siitii ile beslenmesi, dizenli
egzersiz, regetesiz antibiyotik kullanilmamasi konusunda
bireylere egitimler diizenlemeli ve bireyleri bu konuda
desteklemelidir.

Katki Orani Beyani
Yazarlarin katki ytlizdesi asagida verilmistir. Tim

yazarlar makaleyi incelemis ve onaylamistir.

G.D. G.C. HKY. S.0.
25 25 25 25
25 25 25 25
40 40 10 10

VTI 100

VAY 40 40 10 10

KT 100

YZ 90 10

KI 40 40 10 10

GR 20 80

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= gonderim ve
revizyon, PY= proje y6netimi.

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