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Control of Diabetes Symptoms in Patients with Type 2 Diabetes Mellitus*

Nadire Sahin', Fatma Birgili?**

Mugla Sitki Kogman University Research and Training Hospital of Internal Medicine Clinic
2Mugla Sitk1 Kogman University Health Sciences Faculty Nursing Department

** Corresponding author e-mail: fatmab@mu.edu.tr

ABSTRACT

This semi-experimental study was conducted to determine the effects of diabetes education on
degree of suffering from and symptoms of diabetes in patients with type 2 diabetes mellitus
(T2DM). This study was carried out in Mugla Sitki Kogman Training and Research Hospital
Internal Diseases Clinic. Among the study population of 213 patients, 106 were in the control
group and 107 were in the intervention group. A general questionnaire and the revised diabetes
symptom checklist scale (DSC-R) were used for data collection. Among the study population,
56.3% were males and 36.2% were between 40 and 54 years of age. Statistically significant
differences were found between the control and intervention groups in DSC-R scale and its
hypoglycemia, hyperglycemia, psychology, and neurology subscales (p<0.05). According to
the results, it was determined that the mean score of the pre-training score was higher than the
post-training score. The diabetes education program led to remarkable improvements in
“irritability just before a meal” among hypoglycemia subscale, in “very thirsty” among
hyperglycemia subscale, in “alternating clear and blurred vision” among ophthalmology
subscale, in almost all symptoms among psychology subscale, and in “aching calves when
walking” among neurology subscale.

Efficacy of diabetes education on hypoglycemia, hyperglycemia, psychology, and neurology
subscales was observed in patients with T2DM.

Key Words: Type 2 diabetes mellitus, patient, nurse, diabetes education

* This research was supported by Mugla Sitki Kogman University, Fund for Scientific Research

Projects.
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Tip 2 Diabetes Mellituslu Hastalarda Diyabet Semptomlarinin Kontrolii

OZET

Arastirma, diyabet egitiminin Tip II Diyabetes Mellitus (T2DM)’lu hastalarda goriilen diyabet
belirtileri ve yakinmalar1 ilizerine etkisinin belirlenmesi amaciyla yari deneysel olarak
yapilmistir. Arastirma Mugla Sitki Kogman Hastanesi egitim ve aragtirma hastanesi dahiliye
kliniginde T2DM tanis1 ile yatan 213 hasta ile yapilmistir. Hastalarin 106’s1 kontrol, 107’si
miidahale grubundan olusmaktadir. Veri toplamada, bir anket formu ve ‘Diyabet Belirtileri
Kontrol Listesi Diabetes Symptom Checklist- (DSC-R)’ Olgegi kullanilmistir. Arastirmaya
katilan hastalarin %56,3’1 erkekti ve %36,2’si 40-54 yas araligindaydi.

Miidahale ve kontrol grubundaki hastalarin dl¢timlere gére DSC-R 6lgegi ve alt boyutlarindan
hipoglisemi, hiperglisemi, psikoloji ve noroloji boyutlarinin puan ortalamasinin istatistiksel
acidan anlamli bir farklilik gosterdigi tespit edilmistir (p<0.05). Sonuca gore egitim Oncesi
Ol¢limiin puan ortalamasinin egitim sonrasi 6lgiime gore daha yiiksek oldugu belirlenmistir. En
fazla farklilik gosteren T2DM belirtisi hipoglisemi alt boyutunda “yemekten once sinirlilik
hali”, hiperglisemi alt boyutunda “Asir1 susama”, oftalmoloji alt boyutunda “bazen net bazen
bulanik gérme”, Psikoloji alt boyutunda hemen her bir belirtide, néroloji alt boyutunda ise
“yiirtirken baldirlarda agr1”dir.

T2DM’lu hastalara verilen diyabet egitiminin hipoglisemi, hiperglisemi, psikoloji ve néroloji
alt boyutlar tizerine etkili oldugu belirlenmistir.

Anahtar kelimeler: T2DM, hasta, hemsire, diyabet egitimi

Introduction

Type 2 Diabetes Mellitus (T2DM), which is one of the most important health problems among
chronic diseases in today’s world, increases healthcare costs (Sigurdardottir, 2005; Brar &
Sethi, 2015; Albuquerque, Correia & Ferreira, 2015). There is a marked increase in the
incidence and prevalence of T2DM. According to the Diabetes Atlas which was published by
International Diabetes Federation (IDF), 382 million patients suffer from T2DM (Sugiines,
2013); and it is estimated that this number would reach 592 million by the year 2035. Despite
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T2DM does not transmit from patient to patient, it caused a worldwide epidemic, especially
among people of the adult age group (Brown, Garcia, Zufiiga & Lewis, 2018). T2DM is well-
known to result in substantial increase in mortality and morbidity (Eroglu, Sensoy, Beydag, &
Kiyak, 2014). According to current reports of IDF about Turkey, 7 million of Turkey’s
population between the ages of 20-79 (approximately 15% of the adult population) have
diabetes (Sugiines, 2013).

Patients with T2DM present with certain classical and less commonly seen symptoms.
The classical symptoms of T2DM include polyuria, polydipsia, and polyphagia. Anorexia,
fatigue, easy fatigability, dry mouth, and nocturia are also among the classical symptoms. Less
commonly seen symptoms include blurry vision, unexplained weight loss, persistent infections,
recurrent fungal infections, and pruritus (Olgun, Yakin & Demir, 2011). Furthermore, these
patients may also experience numbness, tingling, or burning sensations in their feet; urinary
tract infections, dry skin, and weakness (Olgun, Yakin & Demir, 2011). However, these
manifestations are harder to be noticed in T2DM (Selvais, Amoussou-Guenou & Hermans,
2008).

High glucose levels constitute a major problem in T2DM (Nicolucci, 2010).
Uncontrolled hyperglycemia leads to microvascular complications including retinopathy,
nephropathy, and peripheral and autonomic neuropathy. It can also result in earlier onset of
coronary heart diseases, peripheral artery diseases, and cerebrovascular diseases, which are
nonspecific to T2DM (Ejtahed, 2015; Mollaoglu, & Beyazit, 2009).

The patients are psychologically, socially, and biologically affected from T2DM
(Karakurt, 2017). The main targets of care in T2DM are a good quality of life and metabolic
control and avoidance of its complications as much as possible.

In patients with T2DM, providing education to facilitate self-management and medical
treatment to prevent acute complications and attenuate chronic complications are of paramount
importance (Mollaoglu, & Beyazit, 2009). Successful long-term management of diabetes
requires active involvement of the patients in their treatment, adequate autonomy, and self-
empowerment in addition to compliance and basic pathophysiological awareness (Selvais,
Amoussou-Guenou & Hermans, 2008). Diabetes education increases awareness of the patients
and have beneficial effects on glycemic control. Lifelong behavior change along with education
and support is needed to enable self-management of a patient with T2DM (Paterson &Thorne,

2000; Grillo et al., 2013). While the management of diabetes is best performed by teamwork,
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nurses play an important role in the disease course because they spend the most time with the
patients, provide healthcare for them, and are involved in their follow up (Mollaoglu, & Beyazit,
2009).

It is suggested that nurses are very important in terms of compliance, self-management
of treatment, implementation of a healthy diet, regular exercise, and prevention of future
complications. Responsibilities of a diabetic patient are to provide control over his/her life,
choices, and thoughts (Sigurdardéttir, 2005). The role of healthcare providers is to ensure that
the patient acknowledge the risks and necessary changes associated with diabetes and perform
required practices about them (Selvais, Amoussou-Guenou, & Hermans, 2008).

The nurses should provide diabetic patients and their family members with basic
information and vital skills about prevention and management of T2DM, using their educative
and counseling knowledge and skills.

The purpose of this research was to determine the effects of diabetes education on the
symptoms of diabetes and the patients’ degree of suffering from these symptoms. Accordingly,
the aim of this study was to find answers to the following questions:

1- Is there a difference in the patients’ awareness of the symptoms of diabetes with diabetes
education?
2. Are there any differences in the symptoms of diabetes among the education and control

groups?

Methodology
Study Design

This study was carried out as a quasi-experimental study in accordance with the pre-
test and post-test model with the control group in order to investigate the effects of diabetes
education on symptoms of diabetes and the patients’ degree of suffering from these
symptoms. Dependent variables are the patients' complaints of diabetes symptoms. The design
of the study is given in Table 1. In the present study, the revised Diabetes Symptom Checklist
(DSC-R) scale was used as a preliminary test at the beginning of the study in order to measure
the patients' symptoms from diabetes symptoms. When the research was completed, the same
scale was applied as a final test. The research was conducted based on the data collected.
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Table 1. Study Design

Groups Pre-test Application Post-test

Control DSC-R scale | Follow-up of patients' routine controls DSC-R scale
(3 month)

Intervention | DSC-R scale | Follow-up of the patient's controls, initial DSC-R scale
training on diabetes, repetition of training when
the patient comes to the controls (3 month)

Study Setting and Time
The study was carried out in Mugla Sitki Kogman University training and research
hospital between August 2016 and August 2017.

Study Population and Sample

There was no specific sampling method. During the study period 670 patients were
admitted to the internal medicine ward. Among these patients 213 were enrolled to this study
because they provided consent, were able to understand and respond to the questions and had
no significant communication problems. Of these patients 106 were included in the control

group and 107 in the intervention group.

Data Collection Methods
Data were collected using a personal information form and a questionnaire which
included the revised Diabetes Symptom Checklist (DSC-R). The personal information form
consists of six questions about independent variables: gender, age, educational status,
occupation, location of residency, and social insurance. Characteristics about the disease is
questioned with four items, which are considered as dependent variables: duration of diabetes,
medications, compliance with routine follow-up visits, and status of receiving medical aid about
diabetes. The DSC-R was developed by Arbuckle et al. (2009) and Turkish validation and
reliability study was performed by Terkes et al. (2016). DSC-R is a six category scale with 34
items. Its subscales consist of hypoglycemia, hyperglycemia, cardiology, ophthalmology,

psychology, and neurology.
Participants respond to each question with “yes” if they experienced each of these

symptoms during the last four weeks or with “no” if they did not. The responses to the questions
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are graded from 0 to 5 and participants choose the subjective degree of his/her symptom (range:
1-5) if he/she responded “yes” to that question. When the response is “yes” these grades indicate
the following: 1 = not at all, 2 = a little, 3 = moderately, 4 = very, 5 = extremely. If the
participant did not experience that symptom, the item’s score is “0”.

The study was carried out among patients with T2DM who were admitted to internal
medicine ward when the chief of the clinic deemed it appropriate. The questionnaire was filled
by the investigator with a face-to-face interview method. It takes approximately 15-20 minutes
to fill in the questionnaire, and the scale was applied to all of the patients in the control and
intervention groups. Afterwards, the patients in the intervention group received both a personal
education and an education booklet and they went on their routine follow-ups. The control
group only continued to attend their routine follow-ups. The DSC-R scale was applied again to
all of the participants in both groups three months later.

The Cronbach alpha test was used to determine internal consistency of the scale and a
Cronbach alpha level between 0.7-0.9 indicated an adequate internal consistency (Terkes &
Bektas 2016). In this study the Cronbach alpha level was 0.821, thus it was found to be reliable.
The DSR-C scale alpha coefficient was 0.79 and the subscale alpha coefficients were 0.6 for
hypoglycemia, 0.61 for hyperglycemia, 0.37 for cardiology, 0.61 for ophthalmology, 0.75 for
psychology, and 0.75 for neurology. The reliability alpha coefficients ranged between 0.37 and
0.79. Cardiology subscale was not included in the analyses because of its low level of reliability.

Written permission was obtained from Terkes & Bektas who performed Turkish validity
and reliability study of the scale. The study protocol was approved by Human Studies Ethical
Committee of Mugla Sitki Kogman University. Before the application of the questionnaires,
required permission was obtained from the institution where the study was planned to be

performed. All of the participants provided oral and written consent to participate in the study.

Statistical Analysis

The analyses were performed using Statistical Package for Social Sciences (SPSS) for
Windows version 24.0 (IBM corp., Armonk, NY). Demographic characteristics of the
participants were expressed as frequencies, percentages, and mean values. Comparison of the
control and intervention groups were performed using Chi square and independent samples t
tests. Comparison of baseline and follow-up test scores in each group was performed using

paired samples t test.
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Results

Table 2. Distribution of individuals in the intervention and control groups according to their
characteristics

Features Control Intervention Test Value
(n=106) (n=107) and p

Gender
Female 51(48.1) 42 (39.3) X2=1.700
Male 55 (51.9) 65 (60.7) p=0.192
Age group
25-39 7 (6.6) 12 (11.2)
40-54 38(35.8) 39 (36.4) X?=2.121
55-69 35 (33.0) 36 (33.6) p=0.548
70-84 26 (24.5) 20 (18.7)
Education status
lliterate 14 (13.2) 13 (12.1)
Primary school 60 (56.6) 64 (59.8)

. X?=0.752
Middle school 11 (10.4) 13 (12.1) 0=0.945
High school 15 (14.2) 12 (11.2)

University 6 (5.7) 5(4.7)

Job

Housewife 47 (44.3) 60 (56.1)

Retired 37 (34.9) 23 (21.5) X2=5.249
Officer/employee 11 (10.4) 14 (13.1) p=0.154
Self -employment 11 (10.4) 10 (9.3)

Residence place

Province 39 (36.8) 42 (39.3) )
District 42 (39.6) 47 (43.9) x_=01;15%267
Town / village 25 (23.6) 18 (16.8) p=2
Social security

Available 104 (98.1) 101 (94.4) X?=2.039
No 2(1.9) 6 (5.6) p=0.153
Time of diagnosis

1-5 year 38 (35.8) 40 (37.4)

6-10 year 32(30.2) 31 (29.0) X?=0.118
11-15 year 19 (17.9) 18 (16.8) p=0.990
16 year and 1 17 (16.0) 18 (16.8)

Used treatment

Diet 9 (8.5) 9(8.4)

OAD/diet 24 (22.6) 19 (17.8) X?=0.827
Insulin 4 (3.8) 4(3.7) p=0.843
Insulin, diet, OAD 69 (65.1) 75 (70.1)

Health check-up

Regular check-up 56 (52.8) 54 (50.5) X2=0.119
No check-up 50 (47.2) 53 (49.5) p=0.730
Medical assistance

Yes 85 (80.2) 91 (85.0) X?=0.876
No 21 (19.8) 16 (15.0) p=0.349

In the study population, 56.3% were males and 36.2% were between 40 and 54 years of

age. The mean age of the study population was 57.24+12.99. The rate of primary school
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graduates was 58.2%; 50.2% were housewives; 41.8% lived in districts; and 96.2% had social
insurance. Duration of diabetes was between 1-5 years in 36.6% and the mean duration of
diabetes was 9.5147.51 years. The rate of participants using insulin, diet, and oral anti-diabetics
(OAD) was 67.6%. The rate of adherence to regular follow-up visits was 51.6% and 82.6% of
the participants received medical care.

Among the control group, 51.9% were males; 35.8% were between the ages 40-54 years;
56.6% were primary school graduates; 44.3% were housewives; 39.6% lived in districts; and
98.1% had social insurance. Duration of diabetes was between 1-5 years in 35.8% for this
group. The rate of participants using insulin, diet, or oral anti-diabetics (OAD) was 65.1%. The
rate of adherence to regular follow-up visits was 52.8% and 80.2% of the participants received
medical care (Table 2).

Among the intervention group, 60.7% were males; 36.4% were between the ages 40-54
years; 59.8% were primary school graduates; 56.1% were housewives; 43.9% lived in districts;
and 94.4% had social insurance. Duration of diabetes was between 1-5 years in 37.4% of these
patients. The rate of participants using insulin, diet, or oral anti-diabetics (OAD) was 70.1%.
The rate of adherence to regular follow-up visits was 50.5% and 85% of the participants
received medical care (Table 2).

These general characteristics were similar in control and intervention groups and there

was no statistically significant difference between them.

Comparison of DSC-R Scale and It’s Subscale Scores between the Intervention and

Control Groups
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Table 3. Comparison of DSC-R and sub-dimensions of patient groups according to control and intervention groups before and after training

Control Total
(n=106) Intervention (n=213)
(n=107)
DSC-R and
Sub-dimensions
Before After Before After Before After
Ort. =SS Ort. =SS Ort. =SS Ort. =SS Ort. =SS Ort. + SS
2.86+3.31 2.80+3.25 4.11+4.11 3.99+3.99 3.49+3.78 3.40+3.68
Hypoglycaemia p=0.014 p=0.001 p=0.000
7.72+5.34 7.424+5.24 9.4445.26 7.3244.11 8.58+5.36 7.37+4.70
Hyperglycaemia p=0.001 p=0.000 p=0.000
1.91£2.73 1.91+2.73 1.9242.39 1.93+2.37 1.914+2.56 1.92+2.55
Cardiology p=1.000 p=0.657 p=0.656
2.94+3.60 2.94+3.60 4.61+4.29 4.61+4.29 3.78+4.04 3.78+4.04
Ophthalmology p=1.000 p=1.000 p=1.000
8.62+7.54 8.42+7.35 14.99+7.90 12.38+7.05 11.82+8.33 10.41+7.45
Psychology p=0.003 p=0.000 p=0.000
7.83+6.64 7.75+6.56 13.79+9.62 13.40+9.33 10.82+8.78 10.59+8.53
Neurology p=0.020 p=0.000 p=0.000
31.88+16.45 31.24+16.35 48.85+19.84 43.62+17.83 40.40+20.08 37.46+18.16
DSC-R 0=0.000 p=0.000 0=0.000

IAAOJ | Health Sciences | 2019/ 5 (2)

74



umiu International Anatolia Academic Online Journal

The follow-up DSC-R scale score and its hypoglycemia, hyperglycemia, psychology, and
neurology subscale scores of the control group were found significantly lower than the baseline
scores (Table 3).

The post-education DSC-R scale score and its hypoglycemia, hyperglycemia,
psychology, and neurology subscale scores of the intervention group were significantly lower
than the pre-education scores in each of these comparisons (Table 3).

The follow-up DSC-R scale score and its hypoglycemia, hyperglycemia, psychology,
and neurology subscale scores of the whole study population were significantly lower than the

baseline scores in each of these comparisons (Table 3).

Frequencies of Responses to DSC-R Scale and It’s Subscales in the Intervention and

Control Groups

Table 4. Frequency distribution of hypoglycemia, hyperglycemia, and ophthalmology sub-
dimensions of the patients in the control and intervention groups

n=213 Level of discomfort in those with symptoms
2 T
s | B |52 5 &~
Symptom not seen n § 5
Group n % n| % n % n | % n | % n | %
Emotional changes
Intervention | 66 62.3 000 (14 [132|14|132|6 |57 |6 |57
« | Control 59 55.1 000 |3 28 |20 |18.7 |12 (11213121
GE) Just before meals
:>>~ Intervention | 82 77.4 000 |3 28 (16151 |5 (47 |0 |00
g Control 71 66.4 2119 19 | 178 |14 131|114 1131 |1 |09
f Quick irritation
Intervention | 76 71.7 000 |4 38 |15(142|9 |85 |2 |19
Control 71 66.4 000 |2 19 |18 168 |12 | 112 |4 |37
Excessive thirst
Intervention | 58 57.5 000 |4 38 |15(142|17|160 |9 |85
« | Control 51 47.7 1119 10 {93 |17|159| 17 | 159 10 [ 9.3
GE_, Dry mouth
E’, Intervention | 30 28.3 3128 |18 (17033 |311|17|160 |5 |47
g Control 31 29.0 7165 |28 [262]22|206|17|159 |2 |19
% Frequent urination
Intervention | 39 36.8 1109 |6 5.7 | 24226 |29 |274 |7 |66
Control 32 29.9 3128 |16 [150|28|26.2|23|215 |5 |47
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Drinking too much liquid
Intervention | 63 59.4 000 |3 28 |18 |170|17|160 |5 |47
Control 56 52.3 2119 |16 [150]19|178 |12 | 112 |2 |19
Blurry vision that does not exceed when glasses are worn
Intervention | 66 62.3 000 (13 [123|21|138|6 |57 0 | 0.0
Control 54 50.5 000 |15 [140|22|206|13|121 |3 |28
Distortion in vision
Intervention | 68 64.2 0|00 11 [ 104 |19|179 |7 |6.6 1 (09
=, | Control 54 50.5 000 (18 [16.8|29|271 |4 |37 2 |19
—§’ Black spots or lightning flashes in the field of vision
£ | Intervention | 94 88.7 000 |5 47 |3 |28 |3 |28 1 109
f_‘f Control 87 81.3 000 |2 19 |9 |84 |7 |65 2 |19
E;Ol _ Sometimes clear blurry vision
Intervention | 89 84.0 000 |6 57 |19 (85 |2 |19 0 | 0.0
Control 69 64.5 2119 |8 75 |23 |215|5 |47 0 |00
Sudden deterioration in vision
Intervention | 104 98.1 000 |2 19 [0 |00 |0 |0.0 0 |00
Control 105 99.9 1109 |0 00 |1 (09 |0 |00 0 | 0.0

Among the items in the hypoglycemia subscale, “irritability just before a meal” was the
diabetic symptom with the greatest difference among intervention (77.4%) and control (66.4%)
groups. Patients with “irritability just before a meal” was 11% lower in the intervention group
than the control group. This symptom was a little troublesome in the control group and
moderately troublesome in the intervention group (Table 4).

In the hyperglycemia subscale, “very thirsty” was the diabetic symptom with the
greatest difference among the groups. In the intervention group “very thirsty” item was positive
in 57.5% and while this rate was 47.7% in the control group. Thus, the intervention group had
9.2% lower rate of this symptom. This symptom was moderately troublesome in the both groups
(Table 4).

In the ophthalmology subscale, “alternating clear and blurred vision” was the symptom
with the greatest difference among the groups. In the intervention group this symptom was
present in 16% and while this rate was 35.5% in the control group. The rate of this symptom
was significantly higher in the control group compared with the intervention group. While this
symptom was similarly moderately troublesome in both groups, its rate decreased to 21.5% in
the control group and to 8.5% in the intervention group in the follow-up evaluation (Table 4).
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Table 5. The frequency distribution of the responses to the psychology the sub-dimension of

the patients in the control and intervention groups

n=213 Level of discomfort in those with symptoms
2 T
S % % = g g >
Symptom not seen ) g > 5
Group n % nl% |n [% |n [% |n ‘ % |n ‘ %
Weakness
Intervention | 43 40.6 2119|114 |132|20|189|20(189 |7 |6.9
Control 25 234 6|56|20|18.7|19|17.8 |32 | 29.9 4.7
A feeling of general exhaustion / burnout
Intervention | 51 48.1 000 |15|142 |18 |17.0 |15 |142 |7 | 6.6
Control 24 224 0|00 |5 |47 |20 (187 |26 |243 |23|215
Sleepiness or dizziness
Intervention | 69 65.1 0(00|9 |85 |11 |104 |14 |132 2.8
Control 47 43.9 09|12 (112 |18 | 16.8 | 25 | 234 3.7
Difficulty in concentrating on a topic
Intervention | 86 81.1 0|00 75 |9 |85 |3 |28 0.0
i? Control 77 72.0 0.9 84 |11 | 103 5.6 2.8
% Increased exhaustion during the day
§ Intervention | 65 61.3 00 |7 |66 |17 |16.0 |14 | 132 2.8
Control 39 36.4 4 (37|17 (159 |20 |187 |23 | 215 3.7
Feeling exhausted when you wake up in the morning
Intervention | 66 62.3 000 |6 |57 17 | 160 |12 | 113 |5 |47
Control 35 32.7 5147 |14 | 131 |25 | 234 | 20 | 18.7 75
Drowsiness in the head (difficulty in clear thinking)
Intervention | 97 915 11092 |19 2.8 2.8 0.0
Control 91 85.0 000 |4 |37 75 |4 |37 0.0
Difficulty in collecting attention
Intervention | 94 88.7 0100 5.7 2.8 2.8 0.0
Control 97 90.7 01002 |19 28 |5 |47 0.0

In the psychology subscale, there were significant differences in almost all of the items.
The rate of patients without “lack of energy” was 40.6% in the control group and 23.4% in the
intervention group. The difference was statistically significant (p<0.001). While most of the
patients in the control group stated having moderately or very troublesome “lack of energy”,
those in the intervention group mostly had very or a little troublesome “lack of energy”. The

rate of this symptom was significantly higher in the control group compared with the
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intervention group. While this symptom was similarly moderately troublesome in both groups,
its rate decreased to 21.5% in the control group and to 8.5% in the intervention group in the
follow-up evaluation (Table 5). Whereas 77.6% of the patients in the control group stated that
they had “an overall sense of fatigue”, the rate of this symptom was significantly lower (51.9%,

p<0.001) in the intervention group (Table 5).

Table 6. Frequency distribution of the responses to the neurology sub-dimension of the patients

according to the control and intervention group

n=213 Level of discomfort in those with symptoms
it T
=] g g > - % >
Symptom not seen < A e > E
P w
Group n ‘ % n|% [n [% |[n [% |[n | % | n ‘ %
Pain in the calf when walking
Intervention | 58 54.7 0{00(14|132|18|170|13 123 |3 |28
Control 32 29.9 01007 |65 |29]271/30|280 |9 |84
Numbness in feet (loss of sensation)
Intervention | 67 62.3 0{00(11|104|13|123 |11 104 |4 |38
Control 47 43.9 0]/00|6 |56 |23]215/22|206 |9 |84
Numbness in hands (loss of sensation)
Intervention | 75 70.8 0(00]|7 |66 |19|179 |5 |47
Control 60 56.1 1109|20 187 |15 |140 |8 |75 3 |28
Tingling at night arms and legs
Intervention | 80 75.5 000 |5 |47 16 151 |5 |47 0 |00
Control 58 54.2 11099 (84 |21|196 |17 159 |1 |09
§ Pain in the form of burning at night
o Intervention | 66 62.3 1109 |5 (47 |10|94 |17 |16.0 |7 |6.6
é Control 48 449 1109 |6 5.6 14 | 131 | 23 | 215 15 | 14.0
Sudden sinking pain in the legs and feet of the legs
Intervention | 91 85.5 0/00|6 |57 |4 (38 |3 |28 2 |19
Control 83 77.6 0(00|1 |09 |7 |65 |8 |75 8 |75
Pain in the form of burning in the legs during the day
Intervention | 82 77.4 0(00 |4 |38 7 |6.6 11 | 104 |2 1.9
Control 59 55.1 0(00|4 |37 |14|131 |22 (206 |8 |75
Tingling sensation and numbness in the hands or fingers
Intervention | 86 81.1 0{00 |6 |57 131123 |1 |09 0 |00
Control 70 65.4 2119 |12 |11.2 |15 (140 | 8 7.5 0 0.0
Feeling a different feeling in the legs and feet of the legs when touched
Intervention | 100 ‘ 94.3 ‘ 0 ‘ 0.0 ’ 1 ’ 0.9 ‘ 4 ‘ 3.8 ‘ 0 ’ 0.0 ‘ 1 ’ 0.9
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Control 100 ‘93.5 ‘o|o.o |2 |1.9 ‘3 ‘2.8 ‘1 |o.9 ‘o |o.9
Sudden sinking pain in the legs and feet of the legs

Intervention | 91 85.5 000 |6 5.7 4 3.8 3 2.8 2 1.9

Control 83 77.6 0|00(1 |09 7 |65 8 7.5 8 |75

Among the items in the neurology subscale, “aching calves when walking” was the
symptom with the greatest difference among the groups. In the intervention group this symptom
was present in 45.3% and while this rate was 70.1% in the control group. The rate of this
symptom significantly decreased after the intervention (%54.7, p<0.001). While this symptom
was very troublesome in the control group, it was moderately troublesome in the intervention
group. Another item in this subscale with significant difference was “burning pain in the legs
during the day”. The rate of this symptom was 22.6% in the intervention group and 44.9% in
the control group. The degree of suffering from this symptom was similar in both groups and

was very troublesome (Table 6).

Discussion & Conclusions

Type 2 diabetes mellitus is the fourth leading cause of mortality worldwide. Every year, 3
million people die of complications associated with T2DM (Olgun, Yakin & Demir, 2011).
T2DM requires regular treatment; so provision of healthcare to diabetic patients is of paramount
importance. Furthermore, patient education is a priority for diseases such as diabetes which
requires a long-term follow up (Cooper, Booth & Gill, 2003). It is also one of the targets of St
Vincent Declaration (The St Vincent Declaration, 1989). The aim of education is to teach the
patient regarding maintenance of self-care, avoidance of trauma, prevention of lesions on their
body, coping with adverse events, and prevention of hospitalization. Ridgeway et al. (1999)
investigated the effects of education in T2DM and reported that the patients have a greater
knowledge level about diabetes even one year after the education and also that weight loss was
maintained (Ridgeway et al. 1999).

In this study, the baseline average DSC-R scale scores were found to be moderate. While
the control group had a small decrease in the degree of suffering from symptoms of diabetes,
the intervention group had a greater decrease. Bayrak and Colak (2012) reported that education
of diabetic patients and their relatives decreased the rate of patients who experienced
hypoglycemia and they concluded that hypoglycemic attacks could be more quickly and
effectively treated if education is provided (Bayrak, & Colak, 2012). Inkaya and Karadag
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(2016) reported that patients with diabetes, who took more responsibility in self-management
of diabetes, had significantly lower bouts of hypoglycemia, a substantial improvement in
quality of life, and satisfaction with their treatment (Inkaya, & Karadag, 2016). Norris et al.
(2002) reported that 50-80% of patients with diabetes had lack of information and skills about
diabetes and that less than half of these patients had an ideal glycemic control (Norris et al.,
2002). In line with these reports, the findings of our study also clearly indicate that provision
of education has a beneficial effect on hypoglycemia.

Deterioration of health may lead to inability to maintain self-care. In this situation,
information, guidance, and partial or complete support may be needed (Lin et al., 2004). In our
study symptoms of hyperglycemia were moderately troublesome in both the control and
intervention groups. Yavuz et al. (2013) reported that hospitalized patients with known diabetes
had lower glycemic levels at the time of discharge from hospital and concluded that application
of treatment modalities during hospitalization such as regular diet, OAD, and insulin might
have led to this improvement. Nathan et al. (2009) reported that hyperglycemia could be
controlled with medical treatment (Nathan et al. 2009). Spann et al. (2006) reported that even
when health professionals, dietitians, and diabetes trainers worked in order to control
hyperglycemia, only 40.5% of the patients could reach target levels of glycemia (Span et al.
2006). These findings also support the findings of our study.

The results of this study indicate that even there is improvement in diabetic symptoms
with education, these symptoms were very troublesome for the patients in both of the groups.
It is well-known that the frequency of depression among diabetic patients is nearly 3-4 times
that of the general population (Asghar et al., 2007). In our study there was statistically
significant differences in psychology subscale scores between baseline and follow-up
assessment in the control and intervention groups. There were substantial differences in nearly
all of the items in the psychology subscale. Several studies examined the effects of T2DM on
psychological status. Depression negatively affects patient adherence, quality of life, response
to treatment, prognosis, mortality, and morbidity and makes it harder to control the disease
when it is concomitant with T2DM. Aba & Tel (2012) found various degrees of depressive
symptoms in 87% of their study population (Aba & Tel, 2012). In the present study statistically
significant differences were observed in psychology subscale scores between the control and
intervention groups (p<0.05). This finding indicates that education led to marked reduction in

symptoms in the psychology subscale. Other studies about symptoms of diabetes generally
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found a high rate of depressive symptoms in patients with T2DM. Gonzalez et al. (2007) found
that 19% of the patients with T2DM had major depression and 66.5% of their patients expressed
at least one depressive symptom (Gonzalez et al., 2007). Mezuk et al. (2008) found that
depression and T2DM were interrelated and 60% of patients with T2DM were at the risk of
depression (Mezuk, Eaton, Albrecht & Golden, 2008). Saatgi, Friedman & Gross (2009) found
a positive relationship between psychosocial status of the patients and their well-being. (Scain,
Friedman & Gross, 2009). These findings are in line with the findings of our study.

In this study, the education intervention was effective and led to decrease in the patients’
degree of suffering from diabetic symptoms. The effects of education in diabetic patients have
been investigated in several studies. Acemoglu et al. (2006) reported that only a small
proportion of the patients received education about diabetes and that healthcare professionals
did not provide their patients with adequate recommendations (Acemoglu et al., 2006). In the
same study, only 17% of the patients reported that they participated in any diabetes education
program in the past and that patients with a history of participation in such programs had
improvements in their healthy life behaviors such as weight loss and exercise (Acemoglu et al.,
2006). Eroglu et al. (2014) reported that 44.3% of their patients received education about
diabetes from nurses and that 67.6% of the patients wanted to receive such education (Eroglu
et al., 2004). The issues these patients wanted to receive education about were diabetes and
exercise, hyperglycemia, specific diet for diabetes, and hypoglycemia (Eroglu et al., 2004).

Among the limitations of this study were inclusion of only patients hospitalized in an
internal medicine ward; their ages were over 18 years; patients’ awareness of their diagnosis;
and exclusion of patients who were unable to respond to the questions because of physical or
psychological barriers or communication problems such as hearing or pronunciation disorders;
and those who did not provide informed consent.

To conclude, the essential modality which improves the quality of care and self-
management of diabetes is a regular follow up and education. Diabetes education may include
explanatory information about diabetes and exercise; symptoms and signs of diabetes; diet;
treatment; and diabetes management. A follow-up program with the following features may be
developed: paying attention to patients’ statements, established goals, problem solving
manners, dynamic learning, and skill enhancing. Maintenance of an education program to

provide these features may be beneficial.
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Universite Ogrencilerinde Beden Algisina Gore Porsiyon Tahminlerinin

Degerlendirilmesi
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*Sorumlu Yazar

OZET

Bu calismanin amaci iiniversite dgrencilerinde beden algisinin porsiyon tahminleri {izerine
etkisini degerlendirmektir. Arastirmaya %46,5 (n=186)’i erkek, %53,5 (n=214)’i kadin olmak
tizere toplamda 400 birey dahil edilmistir. Katilimeilara, kendileri ile ilgili sosyodemografik
bilgiler, beslenme diizeni ve beden algisi 6lgegi boliimlerini igeren anket formu uygulanmistir.
Katilimcilarin - antropometrik ~ 6lglimleri  alinarak forma kaydedilmistir. Daha sonra
katilimcilardan laboratuvar ortaminda arastirmacilar tarafindan hazirlanan yiyeceklerin
icerisinden bir porsiyon olarak sectikleri tabaklari, anket formunun ilgili boliimiinde
isaretlemeleri istenmistir. Grubun BKI ortalamasi 22,6+3,7°dir. BKi’ye gore %12,8’1 zayif,
%064,3’1 normal ve %231 kilolu veya sismandir. Katilimcilarin beden algisi dlgeginden aldigi
puan ortalama 151,7422,2°dir, erkekler 158,6, kadinlar ise 145,7 puan almistir (p<0,05).
Kilolu/sisman oldugunu diisiinen 6grenciler, zayif veya normal agirlikta oldugunu diisiinen
ogrencilere gore Olgekten ¢ok daha diisiik puan almistir (p<0,05). Porsiyon tahmini igin
gosterilen biitiin besinler i¢in cinsiyetin servis segimlerini etkiledigi bulunmustur (p<0,05).
Sonug olarak yiyeceklerin hem farkli miktarda hem de farkli tabak caplarinda servis edilmesi

ogrencilerin porsiyon se¢imlerinde farklilik yaratmistir.

Anahtar Kelimeler: Universite 6grencileri, beden algisi, porsiyon tahmini, servis se¢imi.
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Evaluation Of Portion Prediction Of University Students Relative To Their Body

Perception
ABSTRACT

The aim of this study is to evaluate the effect of body perception on portion estimations among
university students. A total of 400 individuals including 46.5% (n=186) male and 53.5%
(n=214) female students were included in the study. A questionnaire including socio-
demographic information, diet and body perception scale was applied to the participants.
Anthropometric measurements of the participants were recorded. Afterwards, the participants
were asked to mark the plates they chose as one portion of the food prepared by the researchers
in the relevant section of the questionnaire. The mean BMI of the group was 22,6 + 3,7.
According to BMI, 12.8% is underweight, 64.3% is normal and 23% is overweight or obese.
The mean score of the participants from the body perception scale was 151.7 & 22.2 The score
of male participants was 158.6 and the score of female participants was 145.7 (p<0.05).
Students who thought they were overweight/obese were rated lower than the students who
thought they were underweight or normal weight (p<0.05). It was detected that gender affects
service choices for all foods shown for portion prediction (p<0.05). As a result, serving food
both in different quantities and in different plate diameters has made a difference in the serving
choices of the students.

Keywords: University students, body perception, portion estimations, serving choices.
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GIRIS
Beden algis1 bireyin kendi bedeninin boliimlerine ve bu boliimlerin gérevlerine karst olumlu ya

da olumsuz duygularinin kendisi agisindan degerlendirilmesi olarak tanimlanmaktadir. (1).

Olumlu beden algisi, bireyin beden memnuniyetini ifade etmekte iken olumsuz beden algisi ise
bireyin kendi bedenine karsi olumsuz duygu, diisiince ve inanca sahip olmasi, bedeni ile ilgili
utang duymasi ve kendini gekici olarak nitelendirmemesi olarak tanimlanabilir. Olumsuz beden
algisina sahip olan bireylerin kendi fiziki goriintimleri ile ilgili duygu ve diisiincelerinin
herhangi birinde islev bozuklugu oldugu diisiiniilmektedir (2). Beden algis1 siibjektif bir
degerlendirme olup kisinin kendisini nasil algiladigi ile ilgilidir ve biyolojik, psikolojik,

toplumsal ve kiiltiirel etkilere baglh olarak degismekte ve gelismektedir.

Gilinlimiiz toplumlarinda gen¢ kalmak, fit bir bedene sahip olmak, yaslanmamak ve ideal bir
viicut Olciisiine sahip olmak idealize edilmekte, bu ugurda medya aracilifi ile yaymnlar
yapilmakta, insanlar s6z konusu ideal viicut 6l¢iisii diislincesine yogun olarak maruz kalmakta
ve bireyler kendilerini bu ideal viicut Olciilerine gore degerlendirmeye baglamaktadir.
Ideallestirilen viicut dlgiilerini icsellestirmek, bu dl¢ii ve goriiniimlere ulasmaya calismak beden

algisinin bozulmasina ve bireylerin sagliksiz davraniglar gelistirmesine neden olmaktadir (3).

Ergenlik ve genclik doneminde beden algis1 6nemli degisimler gdstermektedir. Ergenligin
baglamasiyla birlikte bedendeki degisimler, bedene ait deneyimlerin ve duyumlarin
degismesine neden olmakta ve o zamana kadar gelisen beden algis1 bozulmaktadir. Beden algis1
cekici olma, giiven duygusu ve cinsiyet rolleri ile iligkilidir, 6zellikle de ergenlik ve genglik
doneminde dis goriiniis cinsel olgunluk agisindan degerlendirme araci olmaktadir (4). Ayrica
ailenin de ergenlik ve genglik donemindeki bedenin algilanmasinda etken oldugu
diisiiniilmektedir. Ozellikle kilo konusunun her ortamda siirekli konusuldugu, elestirilerin
oldugu bir ailede, birey lizerinde baski olugmakta, bireyin bedenine karsi hosnutsuzlugu

baglamakta ve beden algis1 bozulmaktadir (5).

Biitiin bunlar olumsuz beden algisinin ortaya ¢ikisin1 desteklemekte, bu baglamda s6z konusu
algiya sahip bireylerin beslenme aliskanliklarini etkilemektedir. Ayrica ergenlik ve genclik
doneminde beden algisinin bozulmast ile birlikte agirlik kontrolii saglamak amaciyla sagliksiz
diyetler uygulamak, zayiflama amaciyla orug tutmak, diyareye neden olan ilaglar kullanmak,

yemek yedikten sonra kusmak ve asir1 spor yapmak gibi eylemler goriilmektedir (6). Ustelik
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aileden bagimsiz yemek yeme aliskanliginin bu donemlerde artmasi bireyin yiyecek tercihlerini
degistirmektedir. Ozellikle yag ve enerji icerigi bakimindan zengin fast food agirlikli beslenme

ile obezite ve yeme bozukluklar1 sikliginin artmasina neden olmaktadir (7).

Obezitenin olusmasinda risk faktorlerinden biri besinlerin enerji igeriklerinin gergek
degerlerinden daha diisiik tahmin edilmesidir. Yapilan bir calismada 6zellikle biiyiik porsiyonlu
oglinlerin enerji yogunluklarinin addlesan ve yetiskin katilimcilar tarafindan azimsandigi
bildirilmistir (8). Son yillarda tabak boylarmin biiyiimesi ve besinlerin porsiyon
biiyiikliiklerinin artmasi ile bireylerin enerji alimlar1 da artmaktadir. Tabak boyutlarinin
porsiyon algisina etkisi Delboeuf yanilsamasi olarak bilinmektedir. Bu yanilsamanin, besinlerin
sunumu ac¢isindan etkisi ayni porsiyon biiyiikliiglindeki bir besinin, kiigiik bir tabakla servis
edildiginde oldugundan fazla, biiyiik bir tabakla servis edildiginde ise oldugundan daha az

algilanmasidir (9).

Yapilan c¢aligmalarda obez bireylerin beden memnuniyetsizliginin daha yiiksek oldugu
bildirilmistir. Bu memnuniyetsizlik ise ¢ogunlukla bireylerin agirlik kaybetmek istemesinden
kaynaklanmaktadir. Agirlik yonetiminde beden algisi lizerinde durmak 6nem arz etmektedir
clinkii beden algis1 bozulan bireylerin agirliklari ile ilgili duydugu endiseleri yeme bozukluklari

ile de iligkilidir (6,10).

Beden algisindaki degisikliklerin bireylerin yeme tutumu ve besin sec¢imlerini etkiledigi
diistiniilmektedir. Bu c¢alismanin amaci {iniversite dgrencilerinde beden algisinin porsiyon

tahminleri iizerine etkisini degerlendirmektir. Calismada sorgulanan hipotezler (Ho) sunlardir:
*Viicut agirlig ile ilgili diisiince ve isteklerin beden algisi iizerinde etkisi yoktur.

*Beslenme aliskanliklarinin beden algis1 tizerinde etkisi yoktur.

*Porsiyon tahminlerinin beden algisi {izerinde etkisi yoktur.

*Servis edilen besin miktar1 ve tabak capinin servis se¢imine etkisi yoktur.

GEREC VE YONTEM

Arastirma Istanbul’un Biiyiikgekmece ilgesinde bulunan bir vakif {iniversitesinde yapilmistir.

Arastirmaya etik kurul izni alindiktan sonra baslanmis ve biitlin katilimcilara arastirma
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hakkinda bilgi verilmistir. Bilgilerinin bilimsel amagla kullanilmasina izin verdiklerine dair

arastirmaya katilmaya goniillii olan katilimcilardan yazili onam alinmaistir.
Evren ve Orneklem

Arastirmaya 18-24 vyaslar1 arasinda istah durumunu etkileyen ilag kullanim Oykiisii
bulunmayan, gebelik ve emzirme Oykiisii olmayan ve mental hastalig1 bulunmayan dogru bilgi

paylagimi yapabilecek bireyler arastirmaya dahil edilmistir.

Arastirmanin yapildig1 iiniversitede 4835 &grenci aktif 6grenim gormektedir. Orneklem
hesaplamada basit rastgele drneklemede 6rneklem genisligi tahmini kullanilmigtir ve minimum
olgu sayist 356°dir, kayiplar gz Oniinde bulundurularak Orneklem sayist 400 alinmistir.
Orneklem biiyiikliigii Tiirkiye’de benzer konuda yapilmis bir ¢alismada belirlenen degerler
dikkate alinarak yapilmistir (1,7,9).

Veri Toplama Araglan

Universitede aktif 6grenim goren lisans 6grencileri icerisinden arastirmaya katilmaya goniillii
olanlar ile yiiz ylize goriisiilerek anket formu doldurulmustur. Anket formunda katilimcilar,
kendileri ile ilgili sosyodemografik bilgiler, beslenme diizeni ve beden algis1 6l¢gegi boliimlerini
doldurduktan sonra katilimcilarin antropometrik 6lgtimleri ayni arastirmaci tarafindan alinarak
forma kaydedilmistir. Daha sonra katilimcilardan laboratuvar ortaminda arastirmacilar
tarafindan hazirlanan yiyeceklerin igerisinden bir porsiyon olarak sectikleri tabaklari, anket

formunun ilgili boliimiinde isaretlemeleri istenmistir.

Anket formunda Beden Algis1 Olgegi kullanilmistir. Bu 6lgek Secord ve Jeurard tarafindan
gelistirilmis olup Hovardaoglu tarafindan Tiirk¢e’ye uyarlanmistir (11,12). Beden boliimleri ve
ozellikleri ile ilgili sorular iceren 6l¢ekte her madde icin 1°den 5’°e kadar puanlar degismektedir.
Olgekten alinabilecek en diisiik puan 40, en yiiksek puan ise 200’diir. Kesim noktasi
bulunmayan Olgekte, alinan puanin artmasit bireyin beden memnuniyetinin arttigini

gostermektedir.

Arastirma grubundaki 6grencilerin boy uzunluklar1 boy 6l¢iim aparati kullanilarak alinmas,
Agirlik ve beden kitle indeksi (BKI), biyoelektrik impedans analiz cihazi ile dlgiilmiis olup
biitiin 6lgiimler ayni arastirmaci tarafindan yapilmustir. BKI, kilogram cinsinden agirligin,

metre cinsinden boy uzunlugunun karesine boliinmesiyle bulunmaktadir. BKi’si 18,5 ve alt1
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olan bireyler zayif, 18,5-24,9 arasi normal, 25,0 ve lizeri olanlar kilolu/sisman olarak kabul
edilmistir (13).

Calismanin porsiyon sec¢imi kisminda, katilimcilardan kendilerine gosterilen yiyecekler
icerisinden bir porsiyon olarak sectikleri tabaklar1 isaretlemeleri istenmistir. Yiyecekler
laboratuvar ortaminda hazirlanmis olup, makarna, kiymal1 1spanak yemegi, omlet ve patates
ptiresi ornek olarak se¢ilmistir. Besinler segilirken temin kolayligi, hazirlanma siiresinin kisa
olusu ve pistikten sonraki bekleme siiresinde yapisinin yavas bozulmasi dikkate alinmistir.
Hazirlanan yiyecekler beyaz iki tezgaha ayrilmistir, ilk tezgah birinci servis, ikinci tezgah ikinci
servis olarak belirlenmistir. Ilk serviste 22 cm g¢apinda beyaz porselen tabaklar kullanilmus,
yiyecekler yarim porsiyon, bir porsiyon ve bir buguk porsiyon olarak servis edilmistir. Ikinci
serviste ise 17 cm, 22 cm ve 26 cm ¢apinda beyaz porselen tabaklar kullanilmis ve biitiin
yiyecekler bir porsiyon olarak servis edilmistir. Besinlerin gramajlari Fotografli Besin Katalogu

kullanilarak belirlenmistir (14).
Verilerin Degerlendirilmesi

Istatistiksel analizler icin; SPSS Statistics 21 paket programi kullanilmistir. Calisma verileri
degerlendirilirken tanimlayici istatistiksel verilerin yani sira normal dagilima uygunluklariin
degerlendirilmesinde Shapiro Wilks test ve Box Plot grafiklerinden yararlanilmigtir. Normal
dagilim gosteren degiskenlerin iki grup degerlendirmelerinde Student t test; li¢ grup ve
iizerindeki karsilastirmalarinda Oneway Anova test ve farklilifa neden ¢ikan grubun tespitinde
Bonferroni test kullanilmistir. Olgek puanlari arasi iliskilerin degerlendirilmesinde dagilima
gore Pearson veya Spearman’s korelasyon analizi kullanilmistir. Niteliksel verilerin
karsilastirilmasinda ise Pearson Ki-Kare testi kullamilmistir. Sonuglar 9%95°lik giiven

araliginda, anlamlilik p<0,05 diizeyinde degerlendirilmistir.

BULGULAR

Calisma grubunun %46,5 (n=186)’1 erkek, %53,5 (n=214)’1 kadin 6grenciden olusmaktadir,
yas ortalamalar1 21,14 yildir ve %97,5’1 bekardir. Katilimcilarin %48,5°1 ailesi ile birlikte,
%10,5°1 arkadaslariyla evde, %22’si tek basina, %17,5’1 ise yurtta yasamaktadir.

Grubun BKI ortalamas1 22,6+3,7°dir. BKi’ye gére %12,8’1 zayif, %64,3’i normal ve %23,’ii

kilolu veya sismandir. BKI’ye gore zayif olan &grencilerin %58,8°i, kilolu/sisman olan
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ogrencilerin ise %53,3 1 normal agirlikta oldugu diistinmektedir (p<0,05). Zay1if 6grencilerin
%33,9’u kilo almak isterken, sisman 6grencilerin %43,4’i kilo vermek istemektedir (p<0,05).
Kilolu/sisman 6grencilerin zayif ve normal 6grencilere gore daha yiiksek oranda diyet yaptigi
belirlenmistir (p<0,05).0grencilerden %54,8’i porsiyon kontrolii, %41,3ii spor ile agirlik
kaybetmeye calistiklarii %4,0’1 ise zayiflama caylari/ilaglari, laksatifler ile veya yemek

yedikten sonra kusmayui tercih ettiklerini belirtmistir.

Tablo 1. Ogrencilerin baz1 6zelliklerine gére beden algis1 dlgeginden aldiklar1 puanlar

Ozellikler Beden Algist p*
Puani

Cinsiyet Erkek 158,6+21,4 ,000
Kadin 145,7+£21,0

Viicut agirlig ile ilgili Cok zayif/zay1f 156,0+23,2 ,000

diistincesi Normal 153,5+21,6
Kilolu/sisman 140,3+20,4

Viicut agirhig ile ilgili istegi | Kilo almak 155,8+23,0 ,000
Oldugu kiloda kalmak 157,8+21,4
Kilo vermek 143,7+£22.2

Agirlik kaybr i¢in kullanilan | Porsiyon kontrolii 148,6+21,5 ,009

yontem Spor yapma 155,63+22,7

Zayiflama caylari/ilaglari, laksatif 151,7+£22,2
kullanimi, kusmaya ¢alisma

BKI Zay1f 153,6+22,3 ,651
Normal 151,8+21,8
Kilolu/sigsman 150,1+£23,2
Ogiin atlama Evet 150,6+21,9 | 0,42
Hayir 156,4+22,7
Kahvalt1 yapma Her zaman duzenli 152,6+21,4 464
Hic¢/dlizensiz 151,0+£22,7
Ogle yemegi tiiketme Her zaman diizenli 156,1+21,2 | ,000
Hig/diizensiz 147,4+22,3
Aksam yemegi tiiketme Her zaman diizenli 151,7+£22,0 ,949
Hig/diizensiz 151,54+22,9
Ara 0glin yapma Her zaman diizenli 155,7+22,4 ,012
Hig/diizensiz 149,7+21,8
*Student t testi
*Oneway ANOVA testi

IAAOJ | Health Sciences | 2019 /5 (2) 92



U]:ﬂll! International Anatolia Academic Online Journal

Erkeklerin beden algis1 6lgeginden aldig1 puan ortalama 158,6, kadinlarin ise 145,7’dir, toplam
grubun ise 151,7+22,2°dir (p<0,05). Ogrencilerin yasadiklar1 yer ile dlgekten aldiklar1 puan

arasinda anlamli iliski bulunamamaistir (p>0,05).

Kilolu/sisman oldugunu diisiinen 6grenciler, zayif veya normal agirlikta oldugunu diisiinen
ogrencilere gore dl¢ekten cok daha diisiik puan almistir (p<0,05). Benzer sekilde kilo vermek
isteyen Ogrencilerin, digerlerine gore beden algis1 6l¢eginden aldigir puan anlamli derecede
diistiktiir (p<0,05). Agirlik kaybetmek igin spor yapan 6grencilerin ise aldigi puan, porsiyon
kontroliine bagvuran, zayiflama caylari/ ilaglarini veya laksatifleri kullanan, yemek yedikten

sonra kusmaya ¢alistigin1 belirten 6grencilere gore daha yiiksektir (p<0,05).

Ogrencilerin viicut agirlig1 ve boy uzunlugu arttikga dlgekten aldigi puan artsa da BKI smiflari

ile 6l¢ek puanlar arasinda anlamli fark yoktur (p>0,05).

Katilimceilarin %81,5’inin 6gilin atladig1 belirlenmistir, %57,3 linlin kahvalti, %50,5’inin 6gle
yemegi, %19,5’inin aksam yemegi tiiketimi diizensizdir veya hi¢ tiiketmemektedir. Diizenli
olarak ara 63iin yapanlarin oran1 ise %32,8 dir. Ogiin atlayan dgrencilerin dlgek puani anlamli

derecede diisiik, ara 6giin yapanlarin ise yiiksektir (p<0,05).

Tablo 2. Ogrencilerin servis se¢imleri

, 1. tabak 2. tabak 3. tabak 2 «

SERVISLER N % N % n % X p
1. Servis Makarna | 144 36,0 195 48,8 61 15,3 | 68,615 | ,000
Ispanak 95 23,8 262 65,5 43 10,8 | 196,385 | ,000
Omlet 151 37,8 174 43,5 75 18,8 | 40,265 | ,000
Patates 177 43,3 166 41,5 57 14,3 | 66,005 | ,000
2. Servis Makarna | 77 19,3 204 54,0 119 29,8 | 62,795 | ,000
Ispanak 87 21,8 217 54,3 96 24,0 | 79,055 | ,000
Omlet 99 24,8 206 51,5 95 23,8 | 59,465 | ,000
Patates 92 23,0 167 41,8 141 35,3 | 21,755 | ,000
*Pearson Ki kare testi
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1. Serviste, ayn1 boy tabakta farkli miktarda servis edilen yiyeceklerin, porsiyon miktarlarinin
artmasina ragmen tabak capinin aymi kalmasi biitiin 6grencilerin bir porsiyon se¢iminde

farklilik yaratmistir (p<0,05).

2. Serviste, farkli boy tabakta ayn1 miktarda servis edilen yiyeceklerin, porsiyon miktarlar1 ayn1
kalmasina ragmen tabak biiytikliiklerinin degismesi biitiin 6grencilerin porsiyon se¢imlerinde

farklilik yarattig1 goriilmiistiir (p<0,05).

Porsiyon tahmini i¢in gdsterilen biitiin besinler i¢in cinsiyetin servis se¢imlerini etkiledigi
bulunmustur (p<0,05). Ayn1 boy tabakta farkli miktarda servis edilen yiyeceklerde erkekler
daha c¢ok iicilincii tabaktaki gergekte bir buguk porsiyon olan yiyecekleri bir porsiyon olarak
secmislerdir. Farkli boy tabakta ayni1 miktarda servis edilen yiyecekler i¢in ise erkekler daha

cok tabak capi kii¢iik olan birinci, kadinlar tabak gap1 biiyiik olan ti¢iincii tabaklar1 segmistir.

Makarna ve patates farkli boy tabakta ayni miktarda servis edildiginde, kilo vermek isteyen
ogrenciler daha ¢ok tabak ¢ap1 biiyiik olan iiciincii, kilo almak isteyen 6grenciler tabak ¢api
kiiclik olan birinci tabagi segmistir (p<0,05). Benzer sekilde ayn1 boy tabakta farkli miktarda
servis edilen makarna ve patateste, diyet yapan &grenciler birinci tabagi, diyet yapmayan
ogrenciler ikinci tabagi bir porsiyon olarak se¢mistir (p<0,05). Ogrencilerin viicut agirhig ile
ilgili diistinceleri ve servis se¢imleri arasinda istatistiksel agidan anlaml fark yoktur (p>0,05).
Ayrica bireylerin 6lgekten aldiklart puanlar servis segimleri arasinda anlamli fark

olusturmamaistir (p>0,05).

TARTISMA

Bu arastirmada tiniversite 6grencilerinin sosyodemografik 6zellikleri, antropometrik durumlari,

yeme aligkanliklari, beden algilar1 ve porsiyon tahminleri degerlendirilmistir. Beden algisi
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bireyin kendi bedenine karst olumlu ve olumsuz duygu ve hislerinin yine kendisi tarafindan

degerlendirilmesidir ve gesitli fizyolojik ve psikolojik etkilere sahip oldugu bilinmektedir (1).

Bu arastirmada erkekler kadinlara gore beden algisi 6lgeginden daha yiiksek puan almistir ve
bedenlerinden daha ¢ok memnuniyet duymaktadir. Bu sonu¢ Tiirkiye ve Diinya’da yapilan

bir¢ok ¢alisma ile uyumludur. (15-18)

Ogrencilerin %81,5’inin 6giin atladig1 belirlenmistir, %57,3’iiniin kahvalt1, %50,5’inin 6gle
yemegi, %19,5’inin aksam yemegi tiiketimi diizensizdir veya hi¢ tiiketmemektedir. Diizenli
olarak ara 6glin yapanlarin orani ise %32,8’dir.Bir¢ok calismada da benzer sekilde 6giin atlama
siklig1 yiiksek bulunmustur, 6zellikle kahvalt1 6giiniintin siklikla atlandigi belirlenmistir (19-
24). Ogiin atlayan ogrenciler olgekten anlamli derecede diisiik puan almustir. Yapilan
caligmalarda viicut agirliklar1 konusunda endise duyan bireylerin beslenme aligkanliklarini
diizenlemede zorluk yasadiklar1 (25), agirligindan memnun olmayan bireylerin beslenme
aliskanliklarinin zayif oldugu, beden memnuniyetsizliginin 6giin atlamak gibi sagliksiz kilo
kontrol davraniglari ile iliskili oldugunu (26) ve bireylerin beden memnuniyetsizlikleri arttik¢a

yeme tutumlarinda da bozulmalar ortaya ¢iktig1 bildirilmistir (27).

Bu arastirmada grubun BKI ortalamasi 22,6+3,7’dir. BKI’ye gore %12,8’i zayif, %64,3’i
normal ve %23,’ii kilolu veya sismandir. BKI ile beden algis1 arasinda anlamli bir iliski
bulunamamisken, Acharya ve arkadaslar1 yaptiklar1 bir ¢alismada normal BKI’ye sahip grubun
zayif gruba gore daha yiiksek beden algisina sahip oldugunu belirtmistir (28). Karakdse ve
arkadaslar1 ise bir calismada BKi’nin artmas: ile kilolu ve obez bireylerin daha ¢ok beden
kaygist yasadiklarini  (29). Zaccagni ve arkadaslari ise BKI artisi ile beden
memnuniyetsizliginin arttigini belirtirken bu durumun kadinlarda erkeklere oranla daha fazla
oldugunu gostermistir (30). Ergenlik ve geng eriskinlik donemde kilo durumu ve beden algist

arasindaki iliski karmagiktir. Beden ideallerinin igsellestirilmesi, kilo ile ilgili baskilar ve
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endiseler, sosyal karsilastirmalar ve sismanlik ile ilgili konugmalarin etkileri dikkate alinmalidir
(31). Ozellikle son yillarda sosyal medya kullanimmin yayginlasmasi beden algis1 ve viicut
hakkindaki endiseler ile iliskili bulunmustur (32). Sosyal medyada gordiikleri modelleri
i¢sellestirerek daha ince veya daha kasli bir viicut yapisina sahip olma istegi bireyin kendi

bedenini olumsuz algilamasina sebep olabilmektedir.

Bu arastirmada BKI’ye gore, zayif olan dgrencilerin %58,8’1, kilolu/sisman olan dgrencilerin
ise %53,3 1 normal kiloda oldugu diistinmektedir, kilolu/sisman oldugunu diisiinen 6grenciler,
zayif veya normal agirlikta oldugunu diisiinen 6grencilere gore daha diisiik puan almislardir.
Ogrencilerin BK1 siniflari ile viicut agirhigs ile ilgili diisiinceleri farklilik gdstermektedir. Yang
ve arkadaslart Amerika’da yiiriittiikleri bir arastirmada, katilimcilarin gercek viicut agirligi ve
algiladiklar1 agirliklar arasinda fark oldugu, %26’sinin agirhik algisinin yanlis oldugu
belirtmistir (33). Arastirmalarda da sisman olmanin kendini sisman olarak gore durumunu 11,7
kat arttirdigr (34) bildirilmistir. Normal Kilolu bireyler arasinda kendini asir1 kilolu olarak
algilayanlarin onceki yaslarinda obez olma olasiliginin fazla oldugu ve ilerleyen yaslarda
obezite riski tasidigi belirtilmistir. Ayrica kendini asir1 kilolu olarak tanimlayan bireylerin kilo
aldikea, fiziksel olarak saglikli bir kiloyu korumak i¢in gerekli adimlari atmakta giicliik ¢ektigi
ve kendilerini algiladiklar1 “asir1 kilolu” hale gelebildikleri diistiniilmektedir (25). Uskun ve
Sabapli’da bu arastirmaya paralel olarak asir1 kilolu/sisman oldugunu diisiinenlerin, normal

oldugunu diisiinenlere gore beden algisi puaninin daha diisiik oldugunu belirtmistir (1).

Bu calismada zayif 6grencilerin %33,9°u kilo almak isterken, sismanlarin %43,4°1 kilo vermek
istemektedir. Ayn1 zamanda sisman/kilolu 6grencilerin zayif ve normal kilodakilere gére daha
yiiksek oranda diyet yaptigi belirlenmistir. Hindistan’dayapilan bir calismada kilolu

ogrencilerin kilo kaybetmek i¢in diyet yaptiklari (35), Tiirkiye’de de benzer sekilde 6grencilerin
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siklikla diyet yaptig1 ve beden algis1 puaninin diisiik oldugu tespit edilmistir (36). Diyet yapma

ve beden memnuniyetsizligi arasindaki giiglii baglant1 ¢alismalarda da gosterilmistir (37,38)

Agirlik kaybetmek istedikleri donemlerde ise dgrencilerden %54,8’inin porsiyon kontroliine
basvurdugu, %41,3 linilin spor yaptig1 ve %4,0’liniin ise zayiflama ¢aylari/ilaglarini, laksatifleri
kullandiklarini ya da yemek yedikten sonra kusmaya ¢alistiklarini belirlenmistir. Benzer sekilde
Malezya’da da dgrencilerin genellikle viicut agirligi ve sekli hakkinda endiseli olduklari,
yarisindan fazlasinin diisiik kiloda olmak i¢in kendilerine ideal bir rakam segtigi ve kilo vermek
icin diyet yapma, kusma, egzersiz yapma veya laksatif kullanma yontemlerini denedikleri
bildirilmistir (39). Brezilya’da ise normal kilodaki 6grencilerden kendisini zayif ya da kilolu
gorenlerin kusma, oru¢ tutma, laksatif ve diyet haplar1 kullanma oraninin fazla oldugu
belirtilmistir (40). Ayrica bu ¢aligmada kilo vermek isteyen 6grencilerin, diger 6grencilere gore
0l¢cek puant da anlamli derecede diisiiktiir. Kadioglu ve Ergiin fazla kilolu ve obez 6grencilerde
normal kilolulara gére yeme bozuklugu riskinin iki kat arttigin1 ve bu durumun beden algisi ile
iligkili oldugunu (7), Ata ve arkadaslari obez olmayanlarin olanlara gore daha dogru beden

algisina sahip olduklarini belirtmistir (6).

Yiyeceklerin hem farkli miktarda hem de farkli tabak c¢aplarinda servis edilmesi 6grencilerin
porsiyon se¢imleri arasinda farklilik yaratmistir. Delboeuf yanilsamasina gore besinin siniri ile
servis edildigi tabagin smir1 arasindaki fark yiyecegin miktarinin algilanmasinda farkliliklara
neden olmakta ve besinlerin servis edildikleri porsiyon miktarlar1 ve tabak boylariin besin
alimini etkiledigi bilinmektedir, biliyiik tabakta servis edilen besinlerin tiiketim miktarlar1 da

artmaktadir (41).

Cinsiyetin de porsiyon se¢imini etkiledigi belirlenmistir. Erkekler kadinlara gore daha biiyiik

porsiyonlari segme egilimi gostermektedir. Giingor de cinsiyetin porsiyon se¢imini etkiledigini
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belirtmektedir (42). Besinlerin enerji i¢eriklerinin gergek enerji igeriklerinden daha az tahmin

edilmesi obezite i¢in bireysel bir risk faktorii olmaktadir (43).

Makarna ve patatesin farkli boy tabakta ayni miktarda edilen servislerinde kilo vermek isteyen
ogrenciler daha ¢ok iicilincii tabagi segerken, kilo almak isteyen Ogrenciler birinci tabagi
secmistir. Delboeuf yanilsamasi yasayan 0grenciler aslinda hepsi ayni miktarda servis edilen
tabaklardan birinci tabak makarnay1 daha ¢ok, ii¢lincii tabak makarnay1 daha az algilamislardir.
Benzer sekilde Oner ve arkadaslarmin yaptigi ¢alismada da dgrencilerin %49’u Delboeuf

yanilsamasi yasamis ve servis edilen makarna daha fazla olarak algilamistir (44).

Viicut agirligindan memnun olmayan dgrencilerin karbonhidrat igerigi yliksek olan makarna ve
patates gibi yiyeceklerin porsiyon miktarini azaltarak agirlik kontrolii saglamaya calistiklar
diisiiniilmektedir. Diyet yapan 6grencilerin de yarim porsiyon olan tabaklar1 bir porsiyon olarak
secmesi ise bireylerin yeme tutumlarinin ve besin se¢imlerinin etkilendigini gostermektedir.
Kilolar1 konusunda endise duyan bireylerin beslenme aligkanliklarint diizenlemede zorluk
cektigi ve duygusal yemege egilimli olup besin aliminin kisitlamasinda zorluk yasayabildikleri
diisiiniilmektedir (24). Beden ideallerinin i¢sellestirilmesi ile olumsuz bir beden algisina sahip

olma durumu yeme ve islev bozukluklari ile sonuglanabilmektedir (31).

Sonug olarak bu ¢alismada bireylerin agirliklar: ile ilgili diisiince ve isteklerinin, beslenme
aliskanliklarinin ve servis se¢imlerinin beden algisi ile iligkili oldugu goriilmiistiir. Calismanin
bir kisithiligi olarak elde edilen veriler bireylerin kendi beyanlarina dayanmaktadir. Bu sebeple
eger bireylerin beyanlarinda eksiklik veya yanlislik var ise ¢alismanin sonucunu etkilemis
olabilecegi diisiiniilmektedir. Ayrica ¢calismanin servis se¢imi kisminin laboratuvar ortaminda
yapilmasinin porsiyon tahminlerini etkiledigi diisiiniilmektedir. Katilimcilarin kendilerini rahat
hissettikleri  bir ortamda bulunmalarinin  sonuglar1  degistirebilecegi goz Oniinde

bulundurulmalidir. Bireylerin aglik-tokluk durumlari da servis segimlerini etkileyebilmektedir.
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Biitiin bunlarin yani sira bu calismanin beden algisi ve servis se¢imini inceleyen birkag
caligmadan biri olmas1 dikkate alindiginda elde edilen sonuglar 6nemlidir. Daha genis kitlelere
ulagarak bagka ¢alismalarin da planlanmasi gerektigi diisiiniilmektedir. Son yillarda iletisim
araclarina ulagsmanin kolaylasmasi ile birlikte artan sosyal medya kullanimi beraberinde
ideallestirilen bedenleri de getirmektedir. Ozellikle zayif kadilarin ve kash erkeklerin gekici
olarak One ¢ikarilmasinin toplumda beden memnuniyetsizliginin artmasina neden oldugu
diistiniilmektedir. Beden algisinda meydana gelen degisiklikler yeme bozukluklarina neden
olabilmektedir. Son yillarda yayginlasan ve sagligi ciddi anlamda tehdit eden yeme
bozukluklar1 ve obezite gibi hastaliklarda, bedenen, ruhen ve sosyal yonden tam bir iyilik
halinin saglanabilmesi adina saglikla ilgili yapilacak tiim ¢alismalarda bireyleri saglikli bir
bedene sahip olma yo6niinde tesvik etmek ve bu amacla gerekli egitimleri yapmak gerektigi

diistiniilmektedir.
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Abstract

Intestinal ischemia-reperfusion injury (I1I/R) is a condition with significant morbidity and
mortality. In this study, we aimed to demonstrate the protective effect of carnosol, an anti-
oxidant, anti-inflammatory, anti-carcinogenic and anti-microbial agent, on pro-inflammatory
cytokines, tissue angiopoietins, histopathological damage and bacterial translocation in rats
subjected to I1/R injury. Thirty male Sprague-Dawley rats were divided into 3 groups: control
group, intestinal ischemia/reperfusion group (1I/R) and carnosol group (II/R+C). Ischemia-
reperfusion injury was conducted by laparotomy. All rats received 10'° colony forming
units/milliliters E.coli 12 hours prior to surgery. II/R+C rats received 3 mg/kg/day carnosol per

oral starting from 3 days prior to surgery. After 72 hours of post-surgical follow-up, rats were
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re-laparotomized for specimen collection. I1/R+C group had lower serum TNF-a, IL-1p and IL-
6 levels when compared with 11/R group (p=0.026, 0.006 and 0.045, respectively). 1I/R group
had significantly higher tissue injury when compared with 1I/R+C group (p<0.001). I1I/R+C
group rats had significantly reduced liver, spleen and mesenteric lymph node culture growths
when compared with 1I/R group. Angiopoietin I and Il levels were similar between groups. In
conclusion, carnosol is a powerful anti-inflammatory and anti-microbial agent in 11/R injury
model. We showed effective reduction of pro-inflammatory cytokine profile, improvement of
histopathological damage, and prevention of bacterial translocation.

Keywords: Carnosol, intestinal ischemia-reperfusion, antioxidants

KARNOSOL SICANLARDA BAGIRSAK iISKEMI-REPERFUZYON MODELINDE
INFLAMASYON VE BAKTERIYEL TRANSLOKASYONU HAFIFLETIR

Ozet

Intestinal iskemi-reperfiizyon hasart (II/R), 6nemli morbidite ve mortaliteye sahip bir
durumdur. Bu ¢alismada, anti-oksidan, anti-enflamatuvar, anti-karsinojenik ve anti-mikrobiyal
bir ajan olan karnosoliin II/R modeli uygulanan siganlarda pro-inflamatuar sitokinler, doku
anjiopoietinleri, histopatolojik hasar ve bakteriyel translokasyon tizerindeki koruyucu etkisini
gostermek amaglanmistir. Otuz erkek Sprague-Dawley sigani 3 gruba ayrildi: kontrol grubu,
intestinal iskemi/reperfiizyon grubu (II/R) ve karnosol grubu (II/ R+C). Iskemi-reperfiizyon
hasar1 laparotomi ile saglandi. Tiim siganlara ameliyattan 12 saat 6nce 10° koloni olusturan
birim/mililitre E.coli uygulandi. II/R+C grubuna, ameliyattan 3 giin dnce baslayarak oral 3
mg/kg/glin karnosol uygulandi. Ameliyat sonrasi takipten 72 saat sonra, sicanlar 6rnek toplama
icin yeniden laparotomize edildi. [I/R+C grubunun II/R grubuna gére serum TNF-q, IL-1 ve
IL-6 diizeyleri anlamli derecede azalmist1 (sirastyla p=0.026, 0.006 ve 0.045). II/R grubunun,
II/R+C grubuna gore daha siddetli doku hasarina maruz kaldigi goriildi (p<0.001). 1I/R+C
grubu, II/R grubu ile karsilastirildiginda, karaciger, dalak ve mezenterik lenf nodu kiiltiir

pozitifliginin anlamh diizeyde azalmis oldugu gosterilmistir. Anjiyopoietin I ve II diizeyleri
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gruplar arasinda benzerdi. Sonug olarak, karnosol gii¢lii bir anti-inflamatuar ve anti-mikrobiyal
ajandir. Bu c¢alismada karnosolun II/R modelinde pro-inflamatuar sitokin profilinin etkili bir
sekilde azaltan, histopatolojik hasar1 diizelten ve bakteriyel translokasyonu onleyen bir ajan

oldugu gosterilmistir.

Anahtar kelimeler: Karnosol, intestinal iskemi-reperfiizyon, antioksidan

Introduction

Ischemia-reperfusion injury is characterized by increased free oxygen radicals and
excessive consumption of membrane phospholipids due to resumption of blood flow (1-3).
Intestinal ischemia-reperfusion injury (1I/R) is a condition with significant morbidity and
mortality (4). Disruption of intestinal mucosal integrity, bacterial translocation, and as a result,
a pro-inflammatory cytokine profile by endotoxin-induced monocyte and macrophage

activation has major roles in 1l/R pathogenesis (5-9).

Angiopoietins, major angiogenic substances in the intestinal tissue, may also have a role
in regulating vascular endothelial response to II/R as well. Best described angiopoietins are
Ang-1 and Ang-2. Ang-1 exhibits anti-apoptotic and anti-inflammatory activity by inhibiting
leukocyte adhesion and reducing vascular permeability, whereas Ang-2 induces a pro-
inflammatory pattern and potentiates endothelial response to TNF-a and IL-1p. Literature

regarding angiopoietins in response to II/R injury are scarce (10-14).

Carnosol, along with carnosic and rosmarinic acid, is one of the major phenolic
diterpenes found in rosemary (Rosmarinus officinalis). Previous studies show that carnosol
exert its’ anti-inflammatory effects by inhibiting several pro-inflammatory cytokines. Anti-
inflammatory effects of carnosol are also associated with anti-oxidant and anti-microbial effects
(15-18).

Carnosol has been largely investigated for anti-tumoral, anti-inflammatory and anti-
oxidant activities in vitro and in vivo (19-20). It has been shown experimentally that carnosol

can eliminate lung and liver damage secondary to II/R via its’ anti-inflammatory and anti-
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oxidant effects. In addition, it has been experimentally shown that carnosol reduces ischemia-
reperfusion injury associated with oxidative stress of lung transplantation (21-24). Although
anti-tumorogenic effects of carnosol have been studied in many cancer types, it has been
reported that carnosol may show anti-carcinogenic effects in various cancers by inducing
apoptosis and inhibiting the cell cycle division (25). Carnosol has been shown to suppress
several pro-inflammatory pathways in chronic inflammatory processes (26-27). In another
study, it has been shown to improve endothelial dysfunction in diabetic microangiopathy by
means of anti-oxidative mechanisms (28). In addition, the protective effect of a single dose of
carnosol has been shown in patients with ischemia-reperfusion injury due to acute kidney injury
(29).

Carnosol is reported to be a powerful anti-inflammatory and anti-microbial substance.
We hypothesized that carnosol may also be protective against II/R injury by its’ anti-
inflammatory, anti-oxidant and anti-bacterial activity. Therefore, we aimed to study the
potential protective effects and effective mechanisms of carnosol in a murine model of 1I/R

injury.

Material and Methods
Experimental animals

Thirty male Sprague-Dawley rats (200-250 g) supplied by (censored) University
Animal Center were housed in an air-conditioned room with 12-h light and dark cycles, with
stable temperature (22+2 centigrade Celsius). All experimental protocols were approved and

ethics approval was gained from (censored) University Animal Care and Use Committee.

Animals were divided into three groups: (1) control rats (C) (n=10) received a sham
operation with intraperitoneal vehicle administration, (2) study group rats (II/R) (n=10) were
laparatomized, intraperitoneal vehicle was administered and I1/R surgery was conducted, (3)
carnosol group rats (II/R+C) (n=10) received pre-operative and intraperitoneal carnosol

administration along with Il/R surgery.
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Experimental procedure

All rats were followed up for 7 days prior to surgery and received the same nutrients.
[I/R+C rats received 3 mg/kg/day carnosol per oral (100% crystalline carnosol, Cayman
Chemical Company, Ann Arbor, USA) diluted in 10% dimethyl sulfoxide (DMSO) daily,
starting from 3 days prior to surgery. Rats were kept fasted 1 day prior to surgery. All rats
received 1 milliliter of 10%° colony forming units/milliliters E.coli 12 hours prior to surgery.
Ketamine (30 mg/kg, ketamine hydrochloride, Ketalar; Pfizer, istanbul, Turkey) and xylazine
hydrochloride (3 mg/kg, Rompun; Bayer, Istanbul, Turkey) were used as anesthetics during

surgery.

During laparotomy, superior mesenteric artery was occluded with an atraumatic
microvascular clamp. Ischemia was confirmed with a loss of intestinal arterial pulse and a
fading of intestinal color. Control and I1/R groups received 0.2 cubic centimeters of DMSO
during laparotomy, whereas 11/R+C group received 3mg/kg carnosol intraperitoneally. After 60
minutes of ischemia, reperfusion was initiated by removing the clamp. Reperfusion was
confirmed with visualization of intestinal arterial pulses and reddening of intestinal tissue.

Operations were concluded after 2 hours of reperfusion.
Sample collection, cytokine assays

After 72 hours of post-surgical follow-up, rats were re-laparotomized under sterile
conditions to collect microbiologic, biochemical and histopathological samples from the blood,
liver, spleen, mesenteric lymph nodes (MLN) and ileum. Blood was collected by cardiac
puncture. Tumor necrosis factor-alpha (TNF-a), interleukin-1-beta (IL-1pB) and interleukin-6
(IL-6) were measured using radioimmunoassay kits. Half of the ileal tissue samples were fixed
in 10% formaldehyde, whereas the other half were kept in a phosphate buffer solution under
-80°C to measure intestinal angiopoietins (Ang-1 and Ang-2) via enzyme-linked

immunosorbent assay.
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Microbiological and histopathological assays

Blood samples were cultured in aerobic and anaerobic culture flasks (Bact/Alert,
Biomerieux, France) and were incubated for 7 days. For positive cultures, conventional cultures
were conducted under appropriate aerobic and anaerobic conditions and positive cultures were

automatically defined using an automatic system (VITEK2, Biomerieux, France).

Tissue samples (MLN, liver and spleen) were removed under sterile conditions, minced
and homogenized after adding 1 milliliter of thiogluconate. Samples were planted into
appropriate agar cultures and were incubated for 72 hours. Bacterial densities in positive
cultures were calculated as colony forming units/gram and positive cultures were automatically

defined using an automatic system (VITEK2, Biomerieux, France).

Tissue samples from ileum kept in 10% formaldehyde underwent routine histologic
preparation, embedded in paraffin. Random tissue sections were cut, mounted on slides and
stained with hematoxylin and eosin. Tissue damage was characterized and quantified using
Chiu classification (18).

Statistical analysis

SPSS wversion 22.0 was used for statistical analysis (IBM, Chicago, Illinois).
Quantitative data were expressed as means = standard deviation. Groups of data were compared
with an analysis of variance (ANOVA) followed by Tukey’s multiple comparison tests.

Frequencies were expressed where appropriate. Values of p<0.05 were considered significant.
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Results
Serum cytokines and intestinal angiopoietins

Pro-inflammatory cytokines were measured using radioimmunoassay. Il/R group had
markedly higher levels of TNF- o, IL-1p, and IL-6 compared to control group (p=0.026, 0.006
and 0.045, respectively). Interestingly, 1I/R+C group had similar pro-inflammatory cytokine
levels with control group; carnosol administration reduced pro-inflammatory cytokines

profoundly.

Intestinal angiopoietins (Ang-1 and Ang-2) were measured using frozen tissue samples
via enzyme-linked immunosorbent assay. Although II/R group had lower mean Ang-1 and

higher mean Ang-2 levels, all three groups were statistically similar (Table 1).

Table 1;Serum cytokine and tissue angiopoietin levels of control and study groups

Control (n=10) 11/R (n=10) II/R + C (n=10)
Serum cytokines
TNF-a (pg/mL) 0.88+0.27 1.18+0.19 0.88+0.24
IL-1B (pg/mL) 23.82+7.01 34.47+10.49 21.61+7.53
IL-6 (ng/L) 131.82+8.48 143.43+11.64 132.22+10.44
Tissue Ang levels
Ang-1 (pg/g protein) 4.81+2.70 3.18+1.73 5.58+4.41
Ang-2 (pg/g protein) 126.51+79.18 217.37+163.94 164.18+115.77

Notes: All values are expressed as meantstandard deviation (SD). II/R: Intestinal
ischemia/reperfusion. 1I/R+C: Intestinal ischemia/reperfusion plus carnosol. TNF-a: Tumor
necrosis factor-a, IL-1pB: Interleukin-1f, IL-6: Interleukin-6, Ang-1: Intestinal tissue

angiopoietin-1, Ang-2: Intestinal tissue angiopoietin-2.
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Bacterial translocation

Blood and tissue samples (MLN, liver and spleen) were cultured in aerobic and
anaerobic culture flasks and conventional cultures were conducted under appropriate aerobic

and anaerobic conditions for positive samples.

Blood cultures and all anaerobic tissue cultures were negative. Control group had no
aerobic culture growth in MLN, liver and spleen cultures. However, 4 out of 10 II/R rats had
hepatic and MLN, 5 out of 10 rats had splenic aerobic culture growth. All growths were

identified as E.coli. Interestingly, 11/R+C rats had no aerobic tissue culture growth.
Histopathological damage

Control group rats had no terminal ileum damage (Grade 0). II/R group had profound
terminal ileum damage, associated with structural villi damage and inflammatory infiltration
(Grade 4). Carnosol administration had significantly down-graded inflammation in terminal
ileum histology, mostly associated with presence of Grunhagen’s sub-epithelial space (70%
Grade 1 and %30 Grade 2).

Discussion

In this study, we aimed to investigate the effect of carnosol, an anti-oxidant agent, on
pro-inflammatory cytokines, tissue angiopoietins, histopathological damage and bacterial
translocation in rats subjected to II/R injury. Herein, we demonstrate carnosol as a powerful
anti-inflammatory agent in I1/R injury model. Our main findings suggest carnosol alleviates
inflammation by reducing the markedly increased serum pro-inflammatory cytokines and
inhibiting bacterial translocation in response to II/R injury.

Carnosol is the major phenolic anti-oxidant found in rosemary (Rosmarinus officinalis).
As an anti-oxidant, carnosol has been previously demonstrated to have protective effects against
ischemia-reperfusion induced lung, hepatic and renal damage as an anti-oxidant, anti-

inflammatory and anti-cancer agent (21-23). Experimental studies previously showed
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protective effect of carnosol was associated with a strong inhibition of TNF-a expression (30-
32). Tsai et al (33) demonstrated carnosol inhibits inflammation associated TNF-o and I1L-13
increase in vitro. Mengoni et al (34) previously demonstrated carnosol effectively reduced
TNF-0 and inhibited IL-1B increase even in low titrations. Additionally, several authors
demonstrated in I1/R injury, administration of carnosol reduces IL-6 levels, which is a powerful
chemo attractant and a pro-inflammatory cytokine (21-22). These results are further validated
in our study; we demonstrated carnosol significantly reduced serum TNF-a, IL-1p and IL-6
levels in 1I/R injury model. Carnosol is a powerful anti-inflammatory molecule which inhibits

pro-inflammatory cytokine profile in response to 1I/R injury.

Angiopoietins, major angiogenic substances in the intestinal tissue, were shown to have
regulatory roles in endothelial response to inflammatory stimuli. Ang-1 may have anti-
inflammatory effects whereas Ang-2 has pro-inflammatory effects that potentiates endothelial
response to TNF-a and IL-1p (10-14). Although not statistically significant, our study showed
a decrease in anti-inflammatory Ang-1 and an increase in pro-inflammatory Ang-2 in response
to 1I/R, which were reversed with carnosol administration. Further studies are needed to prove
a causative relationship between inflammatory response to II/R injury and angiopoietins, and

the effect of carnosol on angiopoietin levels.

Carnosol also demonstrates anti-microbial effects. Several authors, such as Bernardes
et al (35) previously demonstrated carnosol has a powerful anti-microbial effect on oral
pathogens. In addition, Oluwatuyia et al (36) showed carnosol had better anti-bacterial effect
on methicillin resistant S.aureus when compared with erythromycin and tetracycline. Bozin et
al (37) previously demonstrated carnosol as a powerful anti-bacterial agent against Esherichia
coli, Salmonella typhi, Salmonella enteritidis and Shigella sonnei as well. In our study, nearly
half of the rats in II/R group had mesenteric, splenic and hepatic aerobic culture growths with
E.coli, as a result of bacterial translocation. Interestingly, carnosol inhibited bacterial

translocation, confirming an anti-microbial effect on 11/R injury model as well.

II/R injury is characterized by extensive histopathological damage. Several studies
showed ischemia-reperfusion related tissue damage was associated with edema, hemorrhage

and neutrophilic infiltration, which was alleviated by carnosol administration (21-22-38). In our
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study, consistent with the literature, we demonstrated II/R injury causes a significant damage

to terminal ileum, and carnosol reduces inflammatory changes in terminal ileum.

Intestinal ischemia, which may develop due to occlusive or non-occlusive causes, is a
syndrome which start in intestines with reduced intestinal blood flow and then turns into a
highly mortal multi-organ failure. Most of the research in this area focused on the advancement
of techniques for early detection of ischemia and the development of new therapeutic
approaches targeting post-ischemic reperfusion. Therefore, the proposed therapeutic
interventions for protection against reperfusion injury have been aimed at inhibiting oxidant

damage and neutrophil activation.

In the present study, we demonstrate carnosol effectively reduces pro-inflammatory
cytokine profile, prevents bacterial translocation and reduces histopathological damage;
however, we failed to demonstrate any strong association with angiopoietins. We believe
carnosol may be a potential therapeutic agent for 11/R in daily surgical practice. However,

further studies are needed to confirm the therapeutic effects of carnosol in humans.
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ULTRASONOGRAFi ESLIGINDE TAKILAN HEMODIiYALiZ KATETER
UYGULAMASININ AKUT KOMPLIKASYONLARI

Ali Bakan, Berrak Sahtiyanci, Recep Demirci, irem Kirag Utku, Iskender Ekinci, Omiir Tabak, Abdulbaki

Kumbasar

Saglik Bilimleri Universitesi, Kanuni Sultan Siileyman Egitim Arastirma Hastanesi I¢ Hastaliklar1 Klinigi

Istanbul, Tiirkiye. Corresponding Author: Dr. Ali Bakan Email: dralibakan@yahoo.com.tr

Ozet

Bu c¢alismada, ultrasonografi esliginde takilan gegici hemodiyaliz Kateterlerinin akut
komplikasyonlarin1 degerlendirmeyi amagladik. Calisma, Haziran 2016- Nisan 2018 tarihleri
arasinda klinigimize basvuran akut ya da kronik bobrek yetmezligi olan, hemodiyaliz
endikasyonu konulan hastalara takilan gegici hemodiyaliz  kateterlerinin, akut
komplikasyonlarinin degerlendirildigi retrospektif bir arastirmadir.  Gegici hemodiyaliz
kataterlerin hepsi ultrasonografi esliginde klinigimizdeki katater odasinda, nefrologlar
tarafindan takildi. Caligma grubu 111 hastadan olustu. Veriler SPSS programinda
degerlendirildi. Calisma grubunun 51°1(%45.9) erkek, 60’1 (%54.1) kadindi. Calisma grubunun
68’ine (%61.3) sag juguler venden, 35’ine (%31.5) sol juguler venden ve 8’ine (%7.2) ise
femoral venden gegici hemodiyaliz kateteri takildi. Calismada akut komplikasyon olarak 3
(%2.7) vakada lokal hematom saptandi. Calismamizda hi¢bir vakada ciddi bir komplikasyona
rastlamadik. Bunda komplikasyonlarin daha sik rastlandigi subklavian damara kateter
takilmamis olmasi ve tiim kateterlerin ultrasonografi esliginde takilmasimin etkisi oldugu

diistiniyoruz.  Ultrasonografi esliginde takilan kateterler de hem komlikasyon daha az
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goriilmekte hem de kisa siirede takilmasi nedeni ile islemi yapan hekime zaman

kazandirmaktadir.

Anahtar kelimeler: Hemodiyaliz, Gegici kateter, Kateter komplikasyonlari

ACUTE COMPLICATIONS OF ULTRASOUND-GUIDED HEMODIALYSIS

CATHETERS
Summary

In this study, we aimed to evaluate the acute complications of ultrasound-guided hemodialysis
catheters. This study is a retrospective study evaluating the acute complications of temporary
hemodialysis catheters which were used in patients with acute or chronic renal failure who were
admitted to our clinic between June 2016 and April 2018. All of the hemodialysis catheters
were inserted under ultrasound guidance in the catheter room by nephrologists. The study group
consisted of 111 patients. The data were evaluated via the SPSS computer software. Fifty-one
(45.9%) patients were male and 60 (54.1%) were female. In the study, hemodialysis catheters
were inserted into the right jugular vein in 68 (61.3%) patients, left jugular vein in 35 (31.5%)
patients and femoral vein in 8 (7.2%) patients. In our study, 3 (2.7%) cases of local hematoma
were identified and recorded as acute complications. In our study, no serious complication was
observed in any of cases. As it is known that subclavian vein insertion has higher risk for
complications, this route was not used in any of the patients and all catheters were inserted
under ultrasound guidance. These precautions may have reduced the possibility for

complications.

Key words: Hemodialysis, Temporary catheter, Catheter complications
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Giris

Hemodiyaliz (HD) i¢in ideal ve uzun siireli vaskiiler erisim saglamada kullanilan en uygun
yontem arteriyovenoz fistiildiir (AVF) (1, 2). Akut bobrek yetmezligi (ABY) veya AVF
yapilmadan 6nce HD'ye ihtiya¢ duyan son donem bobrek yetmezligi (SDBY) olan hastalarda
acil diyaliz gerekirse, gec¢ici HD kateterleri kullanarak vaskiiler erisim saglanabilir (3). Fakat
bunun yaninda gegici HD kateter kullanimi, AVF ile karsilagtirildiginda daha kisa siireli agik
kalma oranlar1 ve daha yiiksek enfeksiyon, yatis ve 6liim oranlari ile iliskilidir (1, 3-5). Kateter
iliskili komplikasyonlar akut ve kronik komplikasyonlar olarak ikiye ayrilabilir. Kronik
komplikasyonlar enfeksiyonlar, kateter disfonksiyonu (Mekanik disfonksiyon, tromboz, fibrin
kilif olusumu) gibi komplikasyonlari igerir (4). Akut komplikasyonlar ise genellikle islemin
kendisi ile ilgili olup kateter yerlestirme yeri ve teknigi, operatoriin deneyimi ve hastanin genel
durumu ile yakindan ilgilidir. Cogu zaman uygulanan teknik veya diger olaylar ile iliskili
olabilen arteryel ponksiyon, vendz laserasyon-perforasyon, miyokard hasari, kanama,
hematom, emboli, hemotoraks gibi komplikasyonlar akut komplikasyonlar igerisinde

degerlendirilmektedir (4, 6, 7).

Daha 6nce yapilan bir¢ok calismada, hem diyaliz harici hem de diyaliz amagl santral vendz
kateterlerin yerlestirilmesi i¢in ger¢cek zamanli ultrasonografi (USG) kullaniminin 6nemli
yararlar1 oldugu gosterilmistir. Bu faydalar arasinda, kateter yerlestirme basarisinin daha
yiiksek olmasi, kateterin ilk seferde yerlestirilme sansinin artmasi, kateter yerlestirme siiresinin
kisalmasi ve karotis ponksiyonu, kanama ve hematom olusumu riskinin azalmasi sayilabilir (8-
12). Biz de c¢alismamizda USG esliginde takilan hemodiyaliz Kkateterlerinin akut

komplikasyonlarini degerlendirmeyi amacladik.
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Gerec ve yontem

Calisma, Haziran 2016-Nisan 2018 tarihleri arasinda klinigimize basvuran akut ya da kronik
bobrek yetmezligi olan akut hemodiyaliz endikasyonu ile takilan gegici hemodiyaliz
kateterlerin akut komplikasyonlarinin degerlendirildigi retrospektif bir aragtirmadir. Bu ¢alisma
icin Saglik Bilimleri Universitesi Kanuni Sultan Siileyman Egitim Arastirma Hastanesi etik

kurulundan onay alindi (KAEK/2019.02.33).

Calismaya akut bobrek yetmezligi (ABY), kronik bobrek yetmezligi (KBY) olan ve
arteriovendz fistiilii olmayan hastalardan akut hemodiyaliz endikasyonu olanlar dahil edildi.
Gegici hemodiyaliz kateterlerin hepsi USG esliginde, klinigimizdeki kateter odasinda
nefrologlar tarafindan takildi. Kateteri klinigimizde takildigi halde farkli nedenlerle yogun

bakima sevk edilen hastalar ¢alisma kapsami disinda tutuldu. Calismaya 111 hasta dahil edildi.

istatistiksel Analiz

Calismanin tiim verileri SPSS v20 programinda degerlendirildi. Degigkenler ortalama =+
standart sapma veya frekans (yiizde) olarak verildi. Kategorik degiskenlerin
degerlendirilmesinde Ki kare analizi ve Fisher’s Exact Test kullanildi. Siirekli degiskenlerin
karsilastirilmasinda normaliteye gore t testi veya Mann Whitney U testi kullanildi. Anlamlilik

diizeyi olarak p<0.05 kabul edildi.

Bulgular
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Calisma grubu 51 (%45.9) erkek, 60 (%54.1) kadin olmak iizere toplam 111 hastadan olustu.
Hastalarin yas ortalamasi 64.04+16.69 (ortanca 66.0, min=19, max=94) yil idi. Calisma
grubunun 68’ine (%61.3) sag juguler venden, 35’ine (%31.5) sol juguler venden ve 8’ine

(%7.2) ise femoral venden hemodiyaliz kateteri takildi.

Tablo 1. Hastalarin baz1 demografik 6zellikleri ve kateter takilan damar 6zellikleri

Komplikasyon yok | Komplikasyon var p
(n=108) (n=3)
Cinsiyet
Erkek 49 (%96.1) 2 (%3.9) 0.593
Kadin 59 (%98.3) 1 (%1.7)
Yas (ortanca, min-max) 66.0 (19-94) 47.0 (27-73) 0.226
Kateter yeri
Sag juguler ven 66 (%97.1) 2 (%2.9)
Sol juguler ven 34 (%97.1) 1 (%2.9) 0.887
Femoral ven 8 (%100) 0 (%0)
Kronik Hastaliklar
Diyabet 59 (%98.3) 1 (%1.7) 0.593
Hipertansiyon 80 (%98.8) 1(%1.2) 0.177
Kronik bobrek yetmezligi 61 (%98.4) 1 (%1.6) 0.582

Calismada akut komplikasyon olarak 3 (%2.7) vakada lokal hematom saptandi. Hematom

gelisen vakalardan 2’si erkek, 1’1 kadindi. Calismada cinsiyete, yasa ve kateter yerine gore
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komplikasyon durumu ag¢isindan anlamli bir fark bulunamadi (Her biri i¢in p>0.05). Calisma
grubunun kronik hastaligi olup olmamasina gore komplikasyon durumu degerlendirildiginde

arada istatistiksel anlamli bir fark bulunamadi (Her biri i¢in p>0.05), (Tablo 1).

Tartisma

Acil hemodiyaliz hayat kurtarici olabilirken, hemodiyaliz kateterlerinin yerlestirilmesi ile ilgili
komplikasyonlar 6liimciil olabilmektedir. Son yillarda bu komplikasyonlarin azaltilmasinda
cesitli teknikler Onerilmistir. Bu tekniklerden biri de hemodiyaliz kateterlerinin USG esliginde
yerlestirilmesidir (13). USG kullanimi islemin kendisine bagli komplikasyonlar1 6nemli dl¢iide
azalttigi bilinmektedir (14). Bu g¢alismada akut hemodiyaliz endikasyonu nedeniyle USG
esliginde santral venoz kateteri takilan hastalarda meydana gelen akut komplikasyonlari

degerlendirilmistir.

Calismamizda sadece 3 (%2.7) vakada lokal hematom meydana gelmistir. Diger vakalarda
herhangi bir akut komplikasyon gelismemistir. Akut komplikasyonlar genellikle kateter takilma
islemi sirasinda meydana gelmektedir. Bu komplikasyonlarin sikligi ile ilgili degisken sonuglar
bildirilmistir. Arteryel ve vendz yaralanmalarin sikligi genel olarak %1’in altinda seyrettigi
bildirilmekle birlikte tiim kateter yerlestirmelerinde hematom goriilme siklig1 ise %0 ile %4.7
arasinda degistigi rapor edilmistir (14, 15). Napalkov ve ark.nin yaptigi genis gapli bir
arastirmada hemodiyaliz kateterlerinin 1000 kateterli giin basina majér kanama insidansinin
0.27, mekanik komplikasyon gelistirme insidansinin ise 0.7 oldugu bildirilmistir (16). Fakat
bizim ¢alismamizdan farkli olarak Napalkov ve ark.nin ¢alismasinda hem insidans

degerlendirilmis hem de akut ve kronik komplikasyon ayrimi yapilmamistir. Ayrica hematom
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komplikasyonu da degerlendirilmemistir. Bizim sonucumuzda akut komplikasyon orani %2.7

olarak bulunmustur ve bu anlamda literatiir ile uyumlu oldugu goériilmiistiir.

Kateterlerin yerlestirildigi yere gore de komplikasyonlar gelisebilmektedir. Kateterlerin
yerlestirilme yerine bagli komplikasyonlar femoral bolgede daha diisiik oranda rastlanmaktadir
(17). Burada meydana gelen komplikasyon genellikle femoral arterin perforasyonudur. Kisa
stirede kontrol altina alinabilse de bazen biiyiikk femoral veya retroperitoneal hematomlar
meydana gelebilmektedir (18, 19). Bununla birlikte femoral ven kateterlerinde ise enfeksiyon
riskinin daha yiiksek oldugu bildirilmektedir (20). Fakat mevcut ¢alismada hastalar enfeksiyon
acisindan degerlendirilmedi. Literatiirde, santral ven stenozunu azaltmak igin subklavian
kateter yerlestirilmesinden miimkiin oldugunca kacinilmasi gerektigi bildirilmistir (20).
Calismamizda da subklavian bolge kateter yerlestirilmesi i¢in kullanilmamistir. Femoral
bolgeye takilan kateterlerimizde higbir komplikasyon meydana gelmemistir, sadece juguler

kateterizasyonda lokal hematom meydana geldi.

Calismada orneklem sayimizin 6zellikle de femoral vene takilan kateter sayisinin az olmasi
calisgmamizin kisithliklar1 arasindaydi. Ayrica vakalarda sadece akut komplikasyonlarin
degerlendirilmis olmasi dolayisiyla daha uzun siirede meydana gelen komplikasyonlar
acisindan degerlendirilmemesi bir kisitlilik sayilabilir fakat ¢alismadaki asil amacimiz kateter

takilmasi1 esnasinda karsilagilan akut komplikasyonlar1 degerlendirmekti.

Sonu¢ olarak c¢aligmamizda sadece 3 vakada komplikasyon meydana gelmistir.
Komplikasyonlarin tigii de hematom olarak saptanmistir. Bu sayi literatiir agisindan da kabul
edilebilir bir durumdur. Calismamizda hicbir vakada pnomotoraks, aritmi, emboli, kardiak

arrest, damar laserasyonu gibi ciddi bir komplikasyona rastlanmamistir. Komplikasyonlarin
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daha sik goriildiigii subklavian damara kateter takilmamis olmasi ve tiim kateterlerin USG

esliginde takilmasi, ciddi komplikasyonlarin goriilmemesinde etkili olmus olabilir.
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ISTANBUL’DAKi OKULLARDA CALISAN OGRETMENLERIN TiP 1 DIYABET
HAKKINDAKI GENEL BiLGi DURUMLARININ DEGERLENDIRILMESi: DORT
YILLIK DIYABET EGiTiM PROGRAMININ ETKIiLERI. KESITSEL BiR
CALISMA

Eda Siinnetgi Silistre!, Halil Ugur Hatipoglu?

Pediatri Basasistani, Saglik Bilimleri Universitesi Istanbul Egitim ve Arastirma Hastanesi, Cocuk Saglig1 ve
Hastaliklar1 Klinigi, Istanbul, Tiirkiye
2Uzman Doktor, Saglik Bilimleri Universitesi Istanbul Egitim ve Arastirma Hastanesi, Cocuk Saghg ve

Hastaliklar1 Klinigi, istanbul, Tiirkiye

OZET

Amac: Bu ¢alismadaki amacimiz Istanbul’daki okullarda ¢alisan 6gretmenlerin tip 1 diyabetes
mellitus (DM) hakkindaki bilgi diizeylerini ile farkindaliklarini1 degerlendirmek ve 2010 yilinda
Tiirkiye genelinde baslatilan diyabet farkindalik egitimi programinin bu farkindalig1 gelistirip

gelistirmedigini anlamaya ¢aligmaktir.

Yontem ve Geregler: 2014 yilinda Istanbul ilinde Anadolu ve Avrupa yakalarindaki toplam
203 tane ilk-ortaokullar ve liselerde egitim veren tiim Ogretmenlere ulagilip aralarindan
calismaya katilmaya goniillii olan toplam 1003 adet 6gretmen ¢alismaya dahil edilmistir. Bu
ogretmenlerin  sosyodemografik verileri kaydedildikten sonra, tip 1 DM hakkindaki
farkindaliklarin1 degerlendirmek i¢in hastaligin tanimi ile hipoglisemi-hiperglisemi gibi akut
komplikasyonlarinin taninmasi ve yonetilmesi i¢in gereken temel bilgilerinin sorgulandig: bir
anketi doldurmalar: istendi. Ayrica iilkemizde 2010 yilinda uygulanmaya baslanan okullarda
diyabet farkindalik egitim programini duyup duymadiklari, duydularsa bu programin hangi
etkinliklerini uyguladiklar1 da ayrica not edilmistir. Tiim veriler toplandiktan sonra uygun

yontemler ile istatistiksel analiz yapilmistir.

Bulgular: Katilimcilarin %29,3’1 diyabet farkindaligi egitim programi duymusken %70,6’s1
ise boyle bir program hi¢ duymamistir. Bu 6gretmenlerin sadece %15,9°u okulda bu egitim
programuiyla ilgili bir etkinlige katilmisken, % 84,1°1 ise herhangi bir programa katilmamuistir.

Ogretmenlerin biiyiik cogunlugu hastaligin genel tanimi ve belirtilerini biliyorken, &nemli bir
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kismmin (yaklasik %40°’1) ise hastaligin akut komplikasyonlarindan hipogliseminin

miidahalesinde yeterli bilgi sahibi olmadiklari saptanmuistir.

Cikarimlar: Her ne kadar iilkemizde birkag yildir okullarda diyabet farkindaligi ile ilgili egitim
programlar: uygulansa da, ¢alismamizda Istanbul’daki okullarda calisan 6gretmenlerin biiyiik
cogunlugunun (%70,6’s1) hala bu programdan habersiz oldugu goriilmiistiir. Bu nedenle bir¢ok
caligmayla gerekliligi ortaya konulmus olan okullarda diyabet farkindaligr egitim programini

yayginlagtirmaya yonelik ¢alismalar i¢in ciddi ¢aba sarf edilmesi gerekmektedir.

Anahtar kelimeler: Istanbul, tip 1 diyabet, dgretmen, farkindalik

ASSESSMENT of KNOWLEDGE of TEACHERS EMPLOYED at SCHOOLS IN
ISTANBUL REGARDING THE SUBJECT of TYPE-1 DIABETES: THE EFFECTS of
THE FOUR-YEAR DIABETES TRAINING PROGRAM. A CROSS-SECTIONAL
STUDY

ABSTRACT

Aims: The aim of the study was to assess the knowledge of teachers in Istanbul regarding Type-
1 diabetes mellitus (DM), to evaluate their awareness about the disease as well as to investigate
whether the Diabetes Awareness Education Program which has been implemented in Turkey

since 2010 has improved the awareness of teachers regarding Type-1 DM.

Method: In 2014, a total of 1003 teachers from 203 primary-secondary and high-schools in
Istanbul were included in the study. After registering the socio-demographic data of these
teachers, they were asked to fill out a survey in order to assess their awareness and basic
knowledge regarding Type-1 diabetes, including the definition of the disease and identification
and management of acute complications such as hypoglycemia-hyperglycemia. Moreover, it
was noted whether they had ever heard about the diabetes awareness education program which
has been implementing at schools in our country since 2010, and if so, what kind of activities

they have carried out according this program.
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Results: While 29.3% of the participants heard of the diabetes awareness education program,
70.6% of them never heard of such a program. Only 15.9% of these teachers had participated
in such a program while 84.1% of them had not participated. While the vast majority of teachers
knew the general definition and symptoms of the disease, a significant proportion of them
(about 40%) did not have sufficient knowledge about the intervention of hypoglycemia which
is one of the acute complications of the disease.

Conclusion: Although a diabetes awareness education program has begun to be implemented
for several years in our country most of teachers in Istanbul (70.6%) were unaware of this
program. It is quite apparent that serious efforts should be expended to popularize the diabetes

education program at schools.

Key words: Istanbul, type 1 diabetes, teacher, awareness

GIRIS

Tip 1 Diabetes Mellitus (DM) cok siki seker ve beslenme takibi gerektiren, gocukluk ¢aginin
en Onemli kronik endokrinolojik hastaliklarindan birisidir (1). Ulkemizde hastaligin
prevelansiin farkli ¢aligmalarda 0,67/1000 ila 0.75/1000 arasinda oldugu ortaya konulmustur
(1, 2). Hastaligin kesin patofizyolojisi bilinmese de su an igin en gegerli teori; cogu kez genetik
yatkinligi olan bireylerde immun reaksiyonu baslatan bir olay sonrasinda lenfositlerin
pankreasin beta hiicrelerine saldirmasi sonucu insiilin {iretiminin azalmasiyla hastaligin ortaya
ciktigr yoniindedir (3). Gorildiig gibi tip 1 DM’de temel problem tip 2 DM’dekinin aksine
insiilin yetersizligidir. Hastaligin kronik donemde mikro ve makrovaskiiler diizeyde bir¢ok
komplikasyonlari vardir ancak belki de en 6liimciil seyreden komplikasyonlari hipoglisemi ve

hiperglisemi gibi akut donemdeki komplikasyonlaridir (4, 5).

Tip 1 DM tanili hastalarin takibinde tedavi ve diyet ile siki kan sekeri takibi gerektigi
yadsinamaz bir gergektir. Bu noktada ¢ocuklarin en ¢ok vakit gegirdikleri ortamlar olan aile ve
okul ortami ¢ok dnem arz etmektedir. Hasta ¢ocuklarin kendileri ve aileleri basta olmak {izere
aile ortamindan sonra ¢ocuklarin en ¢ok vakit gecirdikleri yer olan okullarda onlarla birebir

temas halinde olmalari nedeniyle 6gretmenleri de hastalik hakkinda ciddi bilgi sahibi olmalidir.

IAAOJ | Health Sciences | 2019/ 5 (2) 130



HA0) International Anatolia Academic Online Journal

Literatiir incelendiginde farkli toplumlarda degiskenlik gostermekle birlikte, hem gelismekte
olan hem de gelismis toplumlarda aile bireyleri ve Ogretmenler arasinda hastaligin
farkindaliginin hala yeterli olmadig1 goriilmektedir (6, 7). Amerikan diyabet dernegine gore
tim okul personeline en azindan diyabetle ilgili temel bilgileri ve DM’li bir 6grencinin tipik
ihtiyaglarin1 igeren ayrica hipoglisemi ve hiperglisemi semptomlarini taniyabilmelerini
saglayan bir egitim verilmesi gerekmekteyken 6gretmenler bu bilgilere ek olarak hipoglisemi
ve hipergliseminin tedavisi hakkinda da bilgi sahibi olmalidirlar. (8). Ulkemizde 2010 yilindan
bu yana Tiirk Pediatrik Endokrinoloji Dernegi ve Saglik Bakanligi isbirligiyle okullardaki
ogretmenlerin diyabet farkindaligini artirmak amaciyla okullarda diyabet egitim programlari
diizenlenmeye baglanmistir. Bu programlarin baglamasindan 2 yil sonra Aycan ve ark. yapmis
oldugu bir ¢aligmada DM hakkinda Ankara’daki 6gretmenlerin %47,6’sinin orta diizeyde bilgi
sahibi oldugu, %32,4’iiniin ise yeterli bilgi sahibi olmadiklar1 goriilmiistiir (9).

Bu ¢alismanin amaci iilkemizin en yogun niifusuna sahip sehri olan Istanbul’da okullardaki
ogretmenlerin tip 1 DM hakkindaki bilgi diizeylerini 6l¢iip, hem hastalik hakkindaki
farkindaliklarin1 degerlendirmek hem de 2010 yilinda Tiirkiye genelinde baslatilan diyabet
farkindalik egitimi programinin 6gretmenlerin tip 1 DM hakkinda farkindaligini gelistirip

gelistirmedigini anlamaya calismaktir.

YONTEM VE GERECLER

Calismaya, Marmara Universitesi etik kurulu (MAR-YC-2009-0086) ve Milli Egitim
Bakanligindan (22.04.2013-49751) gerekli izinler alindiktan sonra baslanmistir. 2014 yilinda
Istanbul’un Anadolu ve Avrupa yakalarinda egitim ve sosyoekonomik diizeyleri farkl1 ailelerin
cocuklarinin egitim gordiigii toplam 203 tane ilk-ortaokullar ve liselerde galisan 6gretmenlerle
gortistliip calismaya katilmaya goniillii olan toplam 1003 6gretmen ¢alismaya dahil edilmistir.
Calismamiz Helsinki Deklarasyonuna uygun olarak yiiriitiilmiistiir. Bahsedilen bu okullardaki
ogretmenlerle her okul tek tek dolasilarak yiiz yiize goriisiilmiistiir. Ogretmenlerin yaslari,
cinsiyetleri, hangi dersin 6gretmeni olduklari ve kag yildir 6gretmenlik yaptiklari ile ilgili genel
bilgileri kaydedilmistir. Daha sonra Tablo 1’ de belirtilen sorular ile birlikte ayrica diyabet
farkindalig1 egitim programini duyup duymadiklari, duydular ise; bu programla ilgili herhangi
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bir etkinlige katilip katilmadiklari, katildiysalar bunun nasil bir etkinlik oldugu sorulmustur.

Tiim veriler toplandiktan sonra uygun yontemler ile istatistiksel analiz yapilmistir.
ISTATISTIKSEL YONTEMLER

Calismada elde edilen bulgularin degerlendirilmesinde “SPSS (Statistical Package for Social
Sciences) 15,0 for Windows” programi kullanildi. Betimsel istatistik uygulanarak sonuglar
sayisal degerler i¢in ortalama =+ standart sapma; niteliksel degerler i¢in ise n ve % olarak
verildi.

BULGULAR

Calismaya katilan 6gretmenlerin 636’s1 kadin, 367’si erkektir. Ortalama yaslar1 38,3 yil olan
katilimcilarin; 266°s1 ilkokul siif 6gretmeni, 36°s1 rehber 6gretmen, 98’1 matematik 6gretment,
70’1 fen bilgisi 6gretmeni, 43’1 sosyal bilgiler 6gretmeni, 20’si beden egitimi 6gretmeni, 20°si
resim ogretmeni, 3’0 saglik bilgisi 6gretmeni iken 445 tanesi ise diger muhtelif branslarin
dgretmenidir. Katilimcilarin ortalama dgretmenlik siireleri 14,6 yildir. Ogretmenlerin 510°u
Anadolu yakasindan 493 tanesi ise Avrupa yakasinda dgretmenlik yapmaktadir. Ogretmenlere
diyabet farkindalig1 adina sorulan sorular ve bunlara verdikleri yanitlarin detaylar1 Tablo 1°de
gosterilmistir.

Tablo 1: Ogretmenlerin farkindaligim degerlendirmek igin kullanilan anket sorularina verilen
yanitlarin sonuglari

Diyabet nedir? Seker hastahigidir Kalp hastahigidir Kolesterol Romatizmadir
(n=982, %97) (n=9, %1) yiiksekligidir (n=6, %1)
(n=6, %1)
Cocuklarda diyabet Evet Hayir Bilmiyorum
goriiliir mii? (n=966, %96) (n=34, %3) (n=3, %1)
Okulda diyabetli Evet Hayir Bilmiyorum
6grenci var m? (n=370, %37) (n=118, %12) (n=513, %51 )
Simifimzda Evet Hayir Bilmiyorum
diyabetli 6grenci (n=100, %10) (n=686, %668) (n=217, %12)
var mi1?
Diyabet bulasici Evet Hayir Bilmiyorum
m? (n=3, %1) (n=966, %096 ) (n=34, %3)
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Diyabetli cocuk Sadece diyetle Haplarla insiilinle
nasil tedavi edilir? (n=136, %013) (n=30, %3) (n=837,%84 )
Diyabetli ¢ocukta Cok siki bir diyet Saghikh beslenme
beslenme farklh uygulanmahdir ilkleri uygulanir
midir? (n=640, %64 ) (n=363, %36 )
Diyabetli ¢ocuk ne Giinde 3-4 defa Giinde 1-2 defa Haftada 1 defa Ayda 1 defa
siklikta kan sekeri (n=244, %24) (n=505, %50 ) (n=166, %016 ) (n=91, %9)
olciimii yapar?

Diyabetli ¢ocuk Kan sekeri cok Kan sekeri ¢cok
bayilirsa? diismiistiir yiikselmistir

(n=795, %79) (n=208, %021 )

Diyabetli ¢ocuk Kan sekerinde Kan sekerinde

sikayet belirtileri diisme yiikselme
nelerdir? (n=732, %73) (n=271, %27)

Belirti gosteren Insiilin yapilmahdir | Seker yemeli/meyve Dinlenmesi Egzersiz
cocukta ne (n=277, %27) suyu i¢cmelidir saglanmahdir yaptirilmahdir
yapilmali? (n=609, %61) (n=103, %10) (n=14, %2)

Diyabetli ¢ocuk Evet Hayir Bilmiyorum

sportif aktiviteye (n=746, %75) (n=65, %06) (n=191, %19)
katilabilir mi?
Diyabetli cocugun Diisiiriir Artirir Etkilemez
egzersiz kan (n=607, %61 ) (n=156, %15) (n=240, %24 )
sekerini nasil
etkiler?
Diyabetli ¢cocukta Solukluk, terleme, Cok su icme, s1k
kan sekeri ellerde titreme idrara ¢ikma
yiikselince ne (n=313, %31) (n=689, %69 )
goriiliir?
Diyabetli ¢cocuk kag 1 kere 3 kere 4 kere 7 kere
kere insiilin yapar? (n=530, %53) (n=346, %35) (n=109, %11) (n=18, %1)

Diyabetli ¢ocuk Dersten kagmak Sekeri yiikselmistir Sekeri diismiistiir

devamh idrara istiyordur (n=846, %85 ) (n=114, %11)
cikiyorsa (n=43, %4)

hangisindendir?

Bu tabloda genel itibariyle 6gretmenlerin ¢ogunun hastaligi ve hastaligin akut belirtilerini
taniyabildigi goriilmekle birlikte 6nemli bir kismimin da (yaklasik %40°1) hastaligin akut
komplikasyonlarindan hipogliseminin miidahalesinde yetersiz bilgi sahibi oldugu ve yarisinin
okullarinda diyabetik 6grenci olup olmadigindan haberinin olmadigr dikkat ¢cekmektedir.
Katilimeilarin biiylik bir ¢ogunlugunun diyabetli bir 6grencinin giinde ka¢ defa kan sekeri
oletiigli ve insiilin yapmas1 gerektigi konusunda yeterli bilgi sahibi olmadig1 dikkat ¢eken bir
baska bulgudur. Bu sonuglarin yani sira diyabet farkindaligi egitim programini katilimcilarin
sadece %29,3’li duymusken %70,6’sinin ise hi¢ duymadigi saptanmistir. Bu egitimcilerin

sadece %15,9°u okulda diyabet ile ilgili bir egitim programina katilmigsken, % 84,1°1 ise
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herhangi bir egitim programina katilmamistir. Okullardaki diyabet farkindaligi egitim programi
ile ilgili bilgi sahibi olan dgretmenlerden %30,6’s1 programin egitim videosunu kendileri
izlemisken, %23,8’i bu egitim programi i¢in hazirlanmis olan internet Sitesine girmis, %30’u
da bu program kapsaminda egitim videosunu 6grencilerine de izletmistir. %15,6’s1 ise diger

yontemlerle bu program hakkinda bilgi sahibi olmuslardir.

TARTISMA, SONUC VE ONERILER

Ulkemizde 2010 yilindan beri Tiirk Pediatrik Endokrinoloji Dernegi ve Saglik Bakanlig
igbirligi ile okullarda tip 1 DM farkindaligini artirmak i¢in egitim programlari uygulamaktadir.
Bu egitim programmin uygulanmaya baslanmasindan sonra Istanbul’da okullardaki
ogretmenlerin hastalik hakkindaki farkindaliklarini degerlendirmek amaciyla yapilan bu
caligmada ilging veriler elde edilmistir. Bunlar arasinda en dikkat ¢ekici olani taranan
okullardaki 6gretmenlerin ¢ok ciddi bir kisminin (%70,6) hala bu programi hi¢ duymamis
olmalaridir. Bu programi duyan yaklasik %30’luk kesimdeki 6gretmenlerin ise sadece %30’u
ogrencilerini hastalik hakkinda bilgilendirmek admna bir etkinlik diizenlemistir (toplam
ogretmenlerin yaklagik sadece %9°u). Ayrica tespit edilen bir diger dikkate deger bulgu ise
ogretmelerin hala hasta ¢ocuklarin kan sekeri takibi ve beslenmeleri hakkinda yeterince bilgi
sahibi olmamalaridir. Dahasi bu ¢aligmada, Amerikan diyabet dernegine gore hipogliseminin
tedavisi hakkinda bilgi sahibi olmasi beklenen (8) 6gretmenlerin tip 1 DM’nin en ciddi
komplikasyonlarindan biri olan bu tablonun tedavisi hakkinda ciddi bilgi eksikliklerinin oldugu

saptanmistir.

2012 yilinda Ankara’daki 6gretmenlerin tip 1 DM hakkindaki bilgilerini degerlendirmek
amactyla Aycan ve ark. tarafindan yapilmis olan bir ¢aligmada bu calismayla ¢ok benzer
bulgular elde edilmistir (9). Katilimci sayisi ¢alismamizla benzer sekilde 1054 kisi olan bu
calismada Ogretmenlerin %3,7°lik kism1 hastaligin ne oldugunu bilmiyorken, bizim
calisgmamizda da benzer sekilde 0gretmenlerin sadece %3 liikk kismi hastaligin ne oldugunu
bilmemektedir. Calismamizla nerdeyse ayni orandaki dgretmenler (her iki ¢alisma icin de
yaklasik %75) DM’li ¢ocugun fiziksel aktiviteye katilabilecegini bilmektedir. Hipoglisemi
semptomu gosteren ¢ocukta uygun miidahaleyi (sekeri yiikseltecek gidalarin verilmesi) bilen

ogretmen orani bizim ¢alismamizda %61 iken bu ¢alismada %56,1 idi. Ancak bizim ¢alisma
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grubumuzdaki katilimcilarin daha az kismi (%69) hastaligin hiperglisemik semptomlarini
bilmektedir. Bu oran Aygan ve ark. yapmis oldugu ¢alismada %97 idi (9). Gortildiigi gibi 2012
yilindan bu tarafa okul 6gretmenlerinin tip 1 DM hakkindaki bilgi diizeyleri arasinda anlamli
farkliliklar saptanmamustir. Ogretmenlerin  dnemli bir kismmimn ¢ocukluk ¢agi DM’si

hakkindaki bilgi diizeyinin hala yeterli diizeyde olmadigi goriillmektedir.

Tip 1 DM hakkindaki farkindaligin gelismekte olan tilkelerdeki yetersizligi, ge¢miste gelismis
tilkelerde de goriilmistiir. 2002 yilinda Amerika’nin Arkansas eyaletinde yapilan bir ¢alismada
devlet okullarindaki Ogretmenlerin ¢ocukluk cagi diyabeti hakkinda yeterli bilgiye sahip
olmadig1 rapor edilmistir (10). Bradburry ve ark. yapmis olduklar1 diger bir ¢alismada
Ingiltere’nin Liverpool kentinde en az bir tane DM tanili grencisi olan dgretmenlerin diyabet
farkindalik durumlar1 degerlendirilmistir. Bu ¢alismada da bizim ¢alismamiza benzer sekilde
ogretmenlerin 6zellikle hipoglisemi ya da hiperglisemi gibi akut komplikasyonlara miidahalede
yeterli temel donanima sahip olmadiklar1 goriilmiistiir. Bu ¢alismada yeterli bilgi sahibi olan
ogretmenlerin yaklagik %90’ bu bilgiyi ya hasta ¢ocuklarin ailelerinden ya da gazete gibi
basin yaym organlarindan elde ettiklerini sdyledikleri rapor edilmistir (11). Diinyanin farkli
tilkelerinde tilkemizde oldugu gibi 6gretmenlerin juvenil diyabet ile ilgili hala yeterli
farkindalig1 olmadig: bildirildigi (12) gibi 6gretmenlere verilecek uygun egitimin ¢ocuklarda
hastaligin farkindaligini direkt olarak artirarak prognozu iyilestirecegi de yapilmis olan birgok

calismada ortaya konmustur (13-15).

Sonug olarak; her ne kadar bulgularimiz tiim Tirkiye’deki 6gretmenlerin diyabet farkindalik
durumunu ortaya koymasa da, iilke niifusunun yaklasik 1/5°ini olusturan Istanbul’da yaptigimiz
bu calisma, iilke geneli hakkinda 6nemli ipuglart vermektedir. Okullarda diyabet farkindaligi
ile ilgili programlar uygulansa da, ¢alismamizda goriilmiistiir ki Istanbul’daki dgretmenlerin
biiyiik cogunlugu (%70,6’s1) hala bu programdan habersizdiler. Bu noktada gerekliligi bir¢ok
caligmada ortaya konulmus olan bu programi yayginlastirmaya yonelik ¢aligmalar i¢in ciddi
caba sarf edilmesi gerektigi ¢ok agiktir. Bu amagla Saglik Bakanligi, Milli Egitim Bakanlig: ve
Tiirk Pediatrik Endokrinoloji Dernegi isbirligiyle farkindaligi artirmaya yonelik programlarin
sayisinin  artiritlmasi  saglanmalidir. Ayrica gelismis iilkelerde uygulanmakta olan okul
hemsireligi sisteminin uygulanmasi ile hem akut komplikasyonlarin dogru taninip uygun
miidahalelerin yapilmasina hem de okullardaki 6gretmen, personel ve dgrencilerin diyabet

hakkindaki farkindaliklarinin artirilmasina olanak saglayabilir.
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