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Abstract

Objective: Dietary patterns may play an important role in the course of diseases. In this study, association
between the inflammatory potential of diet and adherence to the Mediterranean diet with selected serum
biomarkers in ulcerative colitis patients was investigated.

Methods: This cross-sectional study included ulcerative colitis patients with active disease followed in an
inflammatory bowel disease specific clinic between February-2022 and July-2024. The relationship between
patients’ Malondialdehyde (MDA), Advanced Oxidation Protein Product (AOPP), C-Reactive Protein
(CRP), Erythrocyte Sedimentation Rate (ESR), Hemoglobin (Hb), Hematocrit (Hct), Albumin, Total Protein
levels, Simple Clinical Colitis Activity Index (SCCAI), Mayo score and Dietary Inflammatory Index (DII),
Mediterranean diet score (MedDietScore) and Mediterranean Diet Quality Index (MDQI) were evaluated.

Results: 102 patients were interviewed and 36 adults (mean age; 38.58+12.02 years, median SCCAI score 9 and
Mayo score 7) were included in this study. The inflammatory potential of the participants’ diet varied according
to disease severity (p=0.008). There was a significant difference between pro- or anti-inflammatory potential
of the diet and serum MDA, AOPP, CRP and ESR levels (p<0.05). DII was positively correlated with MDA
(rs=0.375, p<0.024), AOPP (rs=0.375, p<0.024), CRP (rs=0.375, p<0.024) and ESR levels (r=0.509, p<0.002).

Conclusion: DII was found to be high in patients with severe disease activity, indicating that the diet of patients
with severe disease had pro-inflammatory potential. A relationship was found between the inflammatory
potential of the diet with serum MDA, AOPP, CRP and ESR levels.

Keywords: Ulcerative colitis, anti-inflammatory, mediterranean diet quality index, dietary inflammatory
index, diet.

Ozet

Amag: Beslenme diizenleri hastaliklarin seyrinde 6nemli bir rol oynayabilir. Bu ¢aligmada tlseratif kolit
hastalarinda Akdeniz diyeti ve diyetin inflamatuvar potansiyeli ile belirli biyobelirtegler arasindaki iliski
aragtirilmagtir.

Yontemler: Caligmaya subat 2022-temmuz 2024 tarihleri arasinda inflamatuvar bagirsak hastaliklarina 6zgii
bir klinige basvuran, hastaligin aktif doneminde olan 18-65 yas arasi yetiskin tlseratif kolitli hastalar dahil
edilmigtir. Hastalarin Malondialdehit (MDA), ileri Oksidasyon Protein Uriinii (AOPP), C-Reaktif Protein
(CRP), Eritrosit Sedimentasyon Hizi (ESR), Hemoglobin (Hb), Hematokrit (Hct), Albumin ve Toplam Protein
seviyeleri ile Basit Klinik Kolit Aktivite Indeksi (SCCAI), Mayo skoru, diyetin inflamatuvar potansiyeli (pro-
veya anti-inflamatuvar), Diyet Inflamatuvar Indeksi (DII), Akdeniz diyeti skoru (MedDietScore) ve Akdeniz
Diyeti Kalite Indeksi (MDQI) arasindaki iliski kesitsel tanimlayici olarak degerlendirilmistir.

Bulgular: Calisma kapsaminda 102 hasta ile gortisildii ve hastaligin aktif doneminde yas ortalamalar:
38,58+12,02 yil olan 36 yetiskin (ortanca SCCAI 9 ve Mayo 7) ¢alismaya dahil edildi. Hastalik aktivite
siniflamasina  gore katilimcilarin diyetinin inflamatuvar potansiyeli degismektedir (p=0,008). Diyetin
inflamatuvar potansiyeli ile MDA, AOPP, CRP ve ESR arasinda anlamli bir fark vardir (p<0,05). Ayrica
hastalarin DII ile MDA, AOPP, CRP ve ESR seviyeleri arasinda pozitif yonde bir korelasyon bulunmustur
(swrastyla rs=0,375, p<0,024; rs=0,375, p<0,024; rs=0,375, p<0,024 ve r=0,509, p<0,002).

Sonuglar: Siddetli hastalik aktivitesi olan hastalarda DII'nin yiiksek oldugu bulunmustur. Bu durum siddetli
hastalik aktivitesi gosteren hastalarin diyetlerinin pro-inflamatuvar ozellikte oldugunu isaret etmektedir.
Ayrica, diyetin inflamatuvar potansiyeli ile MDA, AOPP, CRP ve ESR arasinda bir iliski bulunmaktadir.
Gelecekte tlseratif kolit hastalarinin DIT'lerinin degerlendirilmesi, kisisellestirilmis beslenme stratejilerinin
gelistirilmesi agisindan degerli bir arag olabilir.

Anahtar kelimeler: Ulseratif kolit, anti-inflamatuvar, diyet inflamatuvar indeksi, inflamasyon, diyet, akdeniz
diyeti

Cite this article: Omeroglu Giilada B, Orskaya HH, Aydin AF, Kiiiikgergin C, Kani HT, Ozen Alahdab Y, et al. Association Between
Dietary In lammatory Indices and Serum Biomarkers in Ulcerative Colitis Patients: A Cross-Sectional Study. Turk J Health S. 2025;6:2:
44-51. http://dx.doi.org/10.29228/tjhealthsport.82100

Turkish Journal of Health and Sport Volume:6 Issue:2 Aug 2025 I 44

NG ND



Omeroglu Giilada B. et al.

Dietary Inflammatory Indices in Ulcerative Colitis Patients

INTRODUCTION

Ulcerative colitis (UC) is an inflammatory bowel disease
characterized by dysregulated immunological response and
recurrent episodes of the colonic mucosa’s inflammation [1].
UC is an idiopathic disease with a rapidly increasing incidence
globally, with a high mortality and morbidity, which causes
psychological comorbidities such as anxiety and depression
and deterioration in quality of life [2, 3]. Although the causes
of the disease are not well known, genetic predisposition,
environmental factors such as nutrition, stress and infections
are among the risk factors of the disease [4]. Disease activity
could be evaluated by serum C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR). However, while CRP
and ESR are commonly used clinical markers of inflammation,
their sensitivity and specificity in reflecting disease activity in
UC patients may vary. Also haemoglobin (HB), haematocrit
(HCT), albumin, total protein could be changed in disease
course. Oxidative stress, defined as the imbalance between
reactive oxygen species (ROS) and the body’s antioxidant
capacity, plays an important role in the pathogenesis of UC.
Increased ROS in UC can activate inflammatory pathways
such as NF-kB and damage lipids, proteins, DNA, and
aggravate the inflammatory state and is associated with disease
severity. Advanced oxidation protein products (AOPP) which
is a marker of oxidative protein damage induced by ROS and
malondialdehyde (MDA) that is one of the end products of
lipid peroxidation caused by ROS could be changed in disease
course [5-7].

Anti-inflammatory foods, nutrients and various dietary
patterns may play an important role in the course of chronic
and inflammatory diseases [8, 9]. Dietary Inflammatory Index
(DII), a literature-based scoring algorithm that quantifies
the inflammatory potential of the overall diet DII is a tool
developed to assess the pro- or anti-inflammatory potential of
an individual’s diet. The relationship between DII and disease
findings and serum biomarkers has been reported in various
diseases [10, 11]. The Mediterranean dietary pattern is widely
regarded as one of the most effective dietary approaches for
managing chronic diseases, particularly cardiovascular and
inflammatory disorders [8, 12]. Many studies have found that
patients’ adherence to Mediterranean diet is associated with
disease parameters [13, 14]. While European Crohn’s and
Colitis Organisation (ECCO), (American Gastroenterological
Association) AGA and The European Society for Clinical
Nutrition and Metabolism (ESPEN) guidelines have reported
that a diet rich in vegetables, fruits and omega 3 and poor in
omega 6 reduces the risk of disease in UC, the western-style
dietary pattern is pointed out among the disease risk factors
in UC. However there is still no definite dietary pattern
recommendation for remission and active period due to
insufficient evidence [15-17].

Changes in dietary patterns can be affected by behaviors
triggered by the disease [16]. In immune-mediated diseases
(IMID), UC disease-related changes in eating habits, dietary
patterns, and food preferences have been widely reported.
Studies indicate that individuals with IMIDs display distinct
dietary behaviors compared to healthy individuals, largely
attributable to the effects of the disease itself. It has been
found that the greatest differences are especially high in
inflammatory bowel diseases due to sitophobia (specific food
avoidance behavior) [18]. In UC, patients generally develop
sitophobia against milk and dairy products, legumes, nuts,
fibrous vegetables and raw fruits, many of which possess anti-
inflammatory properties and are fundamental components of
the Mediterranean diet [16, 19].

Although previous studies have been conducted on the effects
of the Mediterranean diet and the inflammatory potential of
the diet on disease parameters in UC patients, the indices and
biomarkers examined are insufficient [20-23]. Dietary patterns
such as the Mediterranean diet, the inflammatory potential of
the diet and adherence to these diets, which are thought to be
associated with the course of the disease or the maintenance
of remission, need to be examined in more detail. New
detailed studies are needed to develop personalized dietary
recommendations that consider both inflammatory potential
and patient tolerance. Therefore, the aim of this study was to
investigate cross-sectionally the relationship between selected
biomarkers (MDA, AOPP, CRP, ESR, Hb, Hct, albumin and
total protein) and inflammatory indices and adherence to the
Mediterranean diet in UC patients in the active phase of the
disease.

MATERIALS AND METHODS
Characteristics of participants

We enrolled the patients cross-sectionally with a diagnosis of
UC who were followed-up in a tertiary inflammatory bowel
disease specific outpatient clinic between February 2022 - July
2024. The patients who agreed to participate in the study and
were able to recall appropriate three-day food consumption
records between 18-65 years old, has a disease activity from
mild to severe according to their Mayo scores. Pregnant and
breastfeeding subjects, patients with another autoimmune
disease (such as celiac, rheumatoid arthritis, hashimoto
thyroiditis and systemic lupus erythematosus) and patients in
remission were excluded from the study. Socio-demographic,
anthropometric and clinical variables were recorded for each

patient.

The protocol of this study was developed in accordance with
the Declaration of Helsinki. Approval was granted by the
ethics committee (No: 09.2021.326, Date: 13.04.2021).
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Disease activity, anthropometric measurements, dietary
behaviour and dietary intake

Disease severity was assessed by clinicians using the Mayo
scoring system. In addition, the Simple Clinical Colitis Activity
Index (SCCAI) of the patients was also determined [24].

All anthropometric measurements and dietary records were
conducted by a single trained dietitian. Anthopometric
assessments were performed using validated tools and
standardized procedures. Body weight (kg), body fat percentage
(%) and body water percentage (%) were assessed with a
bioimpedance analysis (BIA). Height (cm) was measured with
a standard stadiometer and waist circumference (cm), mid-
upper arm circumference (MAC), subscapular (SSFT) and
triceps skinfold thicknesses (TSFT-mm) were measured with
an anthropometric measuring tape and skinfold caliper using
standardised methods used by dietitians. The dietary habits
of the individuals were assessed and previous three-day food
intake records included one weekend day were obtained by the
reminder method. One-day mean dietary intake from records
was calculated using the Nutrition Information System (BeBIS)
full version 9.0 (BeBIS; Pacific Electricity, Electronics and
Environmental Technology Products Industry and Commerce
Ltd., Istanbul, Turkey).

Dietary Inflammatory Index (DIl), Mediterranean Diet Score
(MedDietScore) and Mediterranean Diet Quality Index
(MDAQI) calculation

DII of the patients was evaluated with the mean daily intake of
34 subgroups [energy (kcal), protein (g), total fat (g), saturated
fat (g), monounsaturated fatty acids (g), polyunsaturated fatty
acids (g), n-3 fatty acids (g), n-6 fatty acids (g), cholesterol
(mg), carbohydrate (g), pulp (g), caffeine (mg), vitamin A
(retinol equivalent-RE), beta-carotene (pg), vitamin D (ug),
vitamin E (mg), thiamine (mg), riboflavin (mg), niacin (mg),
vitamin B6 (mg), vitamin C (mg), iron (mg), magnesium (mg),
zinc (mg), selenium (ug), green/black tea (g), onion (g), garlic
(g), chilli (g), thyme (g) and ginger (mg)] obtained from the
three-day food intake records. DII values were stratified into
quartiles with equal 25% intervals. Quartile 1 (Q1) and Quartile
2 (Q2) were interpreted as pro-inflammatory potential of diet,
Quartile 3 (Q3) and Quartile 4 (Q4) were interpreted as anti-
inflammatory potential of diet [11].

MedDietScore was obtained by asking the frequency of
consumption of 11 food groups (unrefined cereals, potatoes,
fruits, vegetables, legumes, fish, meat and meat products,
poultry, full-fat dairy products, olive oil use and alcoholic
beverages) determined according to the Mediterranean diet
pyramid and recording the total scores by evaluating each
parameter with 0-5 points. Increasing MedDietScore indicates
high compliance with the Mediterranean diet [14].

MDAQI of the patients was calculated using the average daily

intake data derived from three-day dietary records analysed
via the BeBIS software, based on an assessment framework
comprising eight key components (saturated fatty acid - energy
percentage, cholesterol -mg/day, meat - gram/day, olive oil -
ml/day, fish - g/day, cereals - g/day, vegetables and fruits - g/
day, cigarettes - pcs/day). Lower MDQI scores indicate higher
adherence to the Mediterranean diet and higher MDQI scores
indicates lower adherence to the Mediterranean diet. 0-3 points
are classified as good, 4-7 points as moderate-good, 8-11 points
as moderate-poor, and 12-16 points as poor compliance [13].

Biomarkers and Analysis of Blood Samples

C-reactive protein (CRP), erythrocyte sedimentation rate
(ESR), haemoglobin (Hb), haematocrit (Hct), albumin (Alb)
and total protein (TP) levels were attained from routine
blood test in hospital. Serum Malondialdehyde (MDA) and
Advanced Oxidation Protein Products (AOPP) levels were
obtained from blood samples taken from the patients on the
day they were included in the study. Serum MDA level was
measured spectrophotometrically using thiobarbituric (TBA)
acid and the complex formed with TBA in acid medium [25].
For the determination of AOPP, which are cross-linked protein
products containing mainly dtyrosine, the absorbances of
serum samples in acid medium containing citric acid were read
at 340 nm. The results were standardised and compared with
triiodide formed by oxidation of potassium iodide (KI) with
chloramine-T [26].

Statistical analyses

Normality was assessed using the Kolmogorov-Smirnov test. All
parametric results were expressed as meantstandarddeviation
and all non-parametric results as median (interquartile range).
Frequencies and percentages were used for descriptive statistics
and chi-square test was used for qualitative observations.
Independent variables t test, ANOVA, Mann-Whitney U
test or Kruskal-Wallis test were used to compare the mean
or median values of the groups. Dietary inflammatory index
scores were ranked in ascending order and divided into
quartiles (Q1-Q2-Q3-Q4). To assess the association between
quantitative variables and to evaluate the relationship between
the inflammatory potency of the diet and biomarkers were
used Pearsons correlation coefficient (r) for parametric
quantitative data or Spearman’s correlation coeflicient (rs) for
nonparametric quantitative data. All analyses were performed
using IBM Statistical Package Program 22.0 (IBM SPSS Corp.;
Armonk, NY, USA) and were considered statistically significant
when the p value was less than 0.05.
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RESULTS
Characteristics of participants

A total of 102 patients were assessed for the study. According
to the inclusion criteria, 36 patients (mean age 38.58+12.02
years) who were in the active phase of the disease were
included in the study. The majority of participants were female
(20, 55.6%), 14 (38.9%) had only primary school education, 15
(47.2%) reported low income, 19 (52.8%) were smokers, and
16 (44.4%) had a normal body mass index (BMI).

Quartile 1 (Q1) includes participants with a DII score of less
than -5.16, Q2 includes participants with a DII score between
-5.15 and -1.40, Q3 includes participants with a DII score
between -1.39 and 1.40, and Q4 includes participants with a
DII score of more than 1.41. According to DII quartiles, mean
BMI (kg/cm2), body fat percentage (%), WC (cm), MAC (cm)
and TSFT (mm) did not change statistically (p>0.05). However
subscapular skinfold thickness (SSFT-mm) was lower in Q1
compared to in Q3 (p=0.017) [Table 1].

Disease Activity

The median Mayo score was 7 and SCCAI score was 9.
Mayo and SCCAI scores were lower in Q1 compared to Q4
(respectively, p=0.009 and p=0.011). Mild, moderate and
severe disease activity was equally (33.3%) distributed among
all patients. Disease severity varies according to DII quartiles
(p=0.008). In QI, most patients had mild disease activity
(66.7%), while in Q4 there were mostly patients with severe
disease activity (77.8%) according to Mayo scores (p=0.000).
Disease extension was proctitis (33.3%), left colon (27.8%),
distal (19.4%) and pancolitis (19.4%). Disease extension did
not vary according to DII quartiles (p=0.804).

Stool frequency changes significantly according to DII
quartiles (p=0.029) and this significance is due to the fact that
the stool frequency is mostly 9 times/day in Q4 (p<0.001).
Rectal bleeding differs significantly according to DII quartiles
(p<0.001) [Table 2].

Dietary behaviours, nutrient intake, DI, MedDiet Score and
mDQl

The majority of patients had decreased appetite (38.9%) and
sitophobia (63.9%) towards certain foods during the active
period of the disease. The appetite of patients in the active
period varies according to quartiles (p=0.005). 30 participants
(80.3%) skipped the main meals and the most common
meal was lunch (63.3%). According to MDQI classification,
20 patients (55.6%) showed moderate to poor adherence to
the Mediterranean diet. The mean daily energy intake of the
individuals was 1849,8 + 680,2kcal, 41.25% of the energy
intake consisted of carbohydrates, 15.69% of protein and
43.14% of fat. The distribution of fats from energy was 15.10%
saturated fatty acids, 14.18% monounsaturated fatty acids and

10.26% polyunsaturated fatty acids. The average daily fibre
intake of the participants was 16.08 grams [Table 3].

The mean DII of males was higher than that of females
(p=0.046). Participants aged 18-24 years have lower DII
compared to other age categories (p=0.016). MedDietScore
of participants with low income is higher than those with
high income (p=0.031). DII of individuals with mild disease
activity according to Mayo is lower compared to those with
severe disease activity according to Mayo (p=0.037) [Figure
1].

Serum CRP and ESR levels were lower in patients with mild
disease activity compared to those with severe disease activity
(p=0.001 and p=0.000, respectively), however serum MDA,
AOPP, Hb, Hct, albumin and total protein levels did not
change according to disease severity (p>0.05) [Table 4].

In Q4, serum MDA and ESR levels were significantly higher
than the other quartiles (p=0.029 and p=0.005, respectively).
In the lowest dietary inflammatory index (Q1), serum AOPP
and CRP levels were the lowest compared to other quartiles
(p=0.016 and p=0.003, respectively). Serum Hb, Hct, albumin
and total protein did not differ according to quartiles (p>0.05)
[Table 5].

There is a positive correlation between DII and serum
MDA, AOPP, CRP and ESR levels (rs=0.375, p=0.024;
rs=0.375, p=0.024; rs=0.375, p=0.024 and r=0.409, p=0.002,
respectively). There was no correlation between DII,
MedDietScore and MDQI and Hb, Hct, Albumin and Total
Protein levels (p>0.05). Figure 2 shows the scatter diagrams of
the correlation analysis between DII with serum MDA, AOPP,
CRP and ESR levels.

There is a positive correlation between DII and serum MDA
levels in women (rs=0.466 and p=0.39). There is a positive
correlation between DII and serum CRP and ESR levels in
men (rs=0.514, p=0.042 and r=0.673, p=0.004, respectively).
There is a negative correlation between MDQI and serum
ESR (r=-0.554 and p=0.026). There is no correlation between
serum AOPP, Hb, Hct, Albumin and Total Protein and DII,
MedDietScore and MDQI according to gender (p>0.05). The
details showing the correlation between serum MDA, CRP
and ESR with DII, MedDietScore and MDQI according to
gender are given in Table 6.

DISCUSSIONS

Nutrients, nutrition and dietary patterns can affect
inflammatory markers through pro-inflammatory or anti-
inflammatory mechanisms [8]. While western-style diet,
which is stated to be among the risk factors in UC, has a pro-
inflammatory power, the Mediterranean diet, which has an
important role in many diseases, is a dietary pattern with anti-

inflammatory power [16]. Both the MedDietScore and the
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MDAQI are scores that evaluate adherence to the Mediterranean
diet based on its nutrient subgroups. On the other hand, DII is
an index developed with a special calculation based on the effect
of the foods consumed daily by individuals on inflammatory
markers. In many inflammatory and chronic diseases, the effect
of adherence to the Mediterranean diet and the inflammatory
potential of the diet on disease risk factors, course, various
parameters and various biomarkers has been demonstrated
[10, 11, 13, 14, 27]. Since diet is an important determinant of
inflammation, it is of interest whether the potential potency of
diet is related to disease activities and serum biomarkers [21,
23]. However, the number of studies in which the relationship
between DII, MedDietScore and MDQI scores and various
serum biomarkers such as MDA and AOPP in UC patients was
examined in detail together is insufficient. Therefore, our study
contributes to the literature by being a new study that reveals
the relationship between the inflammatory potential of the diet
and selected biomarkers especially serum MDA and AOPP.

The main finding of this cross-sectional study is that the
inflammatory potency of the diet, as well as adherence to the
Mediterranean diet, are associated with various parameters of
UC patients. A significant association was observed between
dietary inflammatory potential and disease activity scores,
with patients consuming diets with higher pro-inflammatory
potential exhibiting elevated Mayo and SCCAI scores. Patients
with higher pro-inflammatory potency of the diet had more
severe disease activity. This finding is consistent with previous
cross-sectional studies [20, 23].

Our findings indicate that male participants tended to consume
diets with greater pro-inflammatory potential compared to
females. Furthermore, lower MedDietScore values observed in
men suggest lower adherence to the Mediterranean diet relative
to women. This result aligns with findings from another study
[28]. Higher DII represents a pro-inflammatory diet rich in
saturated fatty acids and protein, while lower DII represents
an anti-inflammatory diet rich in polyunsaturated fatty acids
and fibre [11]. The difference in the inflammatory potential of
the diet between genders may be due to greater consumption
of pro-inflammatory foods such as meat and butter by men,
or higher intake of anti-inflammatory fruits and vegetables
by women. Diets of patients aged 18-24 years demonstrated a
more anti-inflammatory profile compared to older age groups,
and individuals with lower income exhibited greater adherence
to the Mediterranean diet than those with higher income.
We think that this situation is due to the fact that animal-
derived foods are among the foods affected by sociological
and economic conditions in the country where the study was
conducted. These foods are among the foods that are restricted
in the Mediterranean diet and have pro-inflammatory power
(11, 14].

In UC patients, serum CRP and ESR levels, which are used to

measure acute phase proteins, are evaluated while following the
course of the disease in the clinic [7] . In UC, AOPP as a marker
of oxidative protein damage with increasing levels of ROS and
MDA, one of the end products of lipid peroxidation, increase in
parallel with the severity of the disease [5, 6]. Similarly, in our
study, serum CRP, ESR, MDA and AOPP levels were higher in
patients with severe disease activity than in patients with mild
disease activity. This difference was statistically significant for
CRP and ESR, but not for MDA and AOPP. In addition, serum
Hb, Hct, albumin and total protein levels did not change with
disease activity. This may be due to the small sample size, which
is one of the limitations of our study.

Serum MDA, AOPP, CRP and ESR levels were found to be
high in patients with high pro-inflammatory power of the diet.
In addition, a positive correlation was found between serum
MDA, AOPP, CRP and ESR. The DII calculation was also based
on the relationship with serum CRP levels [11]. Therefore, it is
consistent to find a relationship between DII and CRP levels
in our study. It is consistent with the previous study in which
the relationship between the inflammatory power of diet and
CRP levels in ulcerative colitis patients was demonstrated, but
serum MDA, AOPP and ESR levels were not evaluated in that
study as in our study [21]. It has been reported in previous
study that anti-inflammatory food such as ginger is associated
with lower serum MDA and AOPP levels [29]. The finding
(correlation between DII and serum MDA and AOPP levels)
obtained in our study may have been affected by vegetables and
fruits rich in fibre, vitamins and minerals or some specific anti-
inflammatory foods rich in antioxidants such as onion, garlic,
ginger and tea, which increase the anti-inflammatory power of
the diet. Further detailed studies are needed to elucidate this
situation.

While DII was calculated from food consumption frequencies
in other studies, in our study it was calculated from three-
day food intake records using the recall method. This
methodological distinction sets the study apart from previous
research and represents one of its key strengths. We believe that
the lack of correlation between MedDietScore, calculated with
food consumption frequencies (FFQ) of various food groups,
and DII quartiles and serum biomarkers is also due to this

reason.
CONCLUSIONS

To our knowledge, this study is noteworthy as the first cross-
sectional study to evaluate the association between DII,
MedDietScore and MDQI with oxidative stress biomarkers
(e.g. serum MDA and AOPP) in patients with ulcerative colitis.
In conclusion, individuals with severe disease activity consume
a diet with high pro-inflammatory potential. Serum AOPP
and MDA levels induced by ROS, which are involved in the
pathophysiology of ulcerative colitis, were positively associated
with dietary inflammatory potential.
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A major strength of the this study is the use of three-day
dietary records for DII calculation, providing a more accurate
assessment of dietary inflammatory potential compared to
previous research relying on food frequency questionnaires.
In order to evaluate more comprehensively whether there
is a relationship between Mediterranean diet scores and
biomarkers, the sample size can be increased in future studies.
This is one of the limitations of this study.

Our study shows that the planned diet for patients with active
ulcerative colitis should have as much anti-inflammatory
power as possible, which may be important in managing the
course of the disease. Therefore a valid and safe diet pattern
in ulcerative colitis patients can be taken to create with more
detailed trial studies examining the relationship between
serum biomarkers and anti-inflammatory foods based on the
our study.

Contribution to the literature: This study is the first to
examine the relationship between the Dietary Inflammatory
Index (DII), Mediterranean Diet Score (MedDietScore), and
Mediterranean Diet Quality Index (MDQI) with selected
biomarkers such as ESR, MDA and AOPP in patients with
active ulcerative colitis. Higher DII scores, indicating a pro-
inflammatory diet, were associated with increased disease
severity and elevated levels of CRP, ESR, MDA, and AOPP.
Patients with severe disease activity were more likely to
consume diets with pro-inflammatory potential, whereas
adherence to an anti-inflammatory dietary pattern was
associated with milder disease.
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Table 1. General characteristics of patients ding to Dietary In: vy Index Quartiles

Characteristics  Total (0=36) Q1 (n=9) Q2 (n=9) Q3 (n=9) Q4 (n=9) 7
Female, n (%) 20 (55.6) 5(55.6) 5(55.6) 6(66.7) 4(44.4) 0.825
Age (years) 38.58=12.02 33.44x16.0 38.78=10.84 38.22+8.43 43.90=11.23 0.343

Body Composition (mean+SD)

BMI (kg/m?) 24.92+4.18 23.12£2.84 24.78+5.04 27.20:4.48 2457+4.18 0.222
Body Fat (%) 23.44£8.72 21.11£102 24.66:9.41 26.11=8.88 21.90+6.45 0.603
Body Water(%) 51.14£5.59 51.89£5.21 51.57%7.23 51.43£5.8 49.66=5.93 0.844
WC (cm) 81.74=11.35 78.11£7.25 80.94£13.80 85.28=0.08 82.61=x144 0.614
MAC (cm) 27.65+3.37 27.39=1.05 26.28+3.31 28.81+4.38 28.11+3.8 0.441
TSFT (mm) 16.12+5.36 12.43x4.24 16.48+5.87 18.16x4.11  17.41+5.86 0.100
SSFT (mm) 12.22+4.67 8.46+3.45° 11.9824.38= 14.71£3.6> 13.74+5.05= 0.017
Category of BMI, n (%)
Underweight 2(5.6) L(1L.1) 1(1L1) 0(0.0) 0(0.0) 0.471
Healthy Weight 16 (44.4) 6(66.7) 4(44.9) 2(22.2) 4(44.4)
Overweight 13 (36.1) 2(222 3(33.3) 4(44.4) 4(44.4)
Obesity 5(13.9) 0(0) 1(1L1) 3(33.3) L(11.1)
Education level, n (%)
iliterate 2(5.6) 0(0.0) 2(22.2) 0(0.0) 0(0.0) 0.250
Primary 14(38.9) 3(333) 4 (44.5) 3(33.3) 4(44.5)
Secondary 8(22.2) 3(333) 2(22.2) 2(22.2) 1(11.1)
University 9(25.0) 3(333) 0(0.0) 4(44.5) 2(222)
Postgraduate 3(8.3) 0(0.0) 1(1L1) 0(0.0) 2(222)
Income, n (%)
Low 15 (41.7) 3(333) 4(44.4) 3(33.3) 5(556)  0.859
Middle 13 (36.1) 3(33.3) 4(44.4) 4(44.5) 2(222)
High 8(22.2) 3(333) 1(111) 2(22.2) 2(222)
Smoking, n (%)
Non-smoker 19 (52.8) 7(77.8) 4(44.4) 4(44.4) 4(44.4) 0.390
Current Smoker 17 (47.2) 2(22.2)4 5(55.6) 5(55.6) 5(55.6)

DII: Diet Inflammatory Index, Q1-2-3 and 4: Quartile 1-2-3 and 4, BMI: Body Mass Index, WC: Waist
Circumference, MAC: upper Mid Arm Circumference, TSFT: Triceps Skin-Fold Tickness, SSFT- Subscapular
Skin-Fold Tickness. a and b groups with same superseript letters do not differ significantly after post-hoc
analysis using the Tukey test after ANOVA

Table 2. Diease acivity parameters by Dietary Inflammatory Index quartiles

Total QI (=9 Q29 Q319 Qi@ p

(0-36)
SCCAI score 9.0 6.02 10.0b 9.02 14.0b 0.011

(5-14) (5-9) (9-13) (49)  (12-14)
Mayo score 7.0 500 8.02 6.02 12.00 0.009

(4-12) @-7) (7-12) (3-7 (10-12)

Disease activity, n (%)
Mild 12(33.3)  6(35.6¢ 1(1L13@ 4(44d) 1(1L1)32 0,008
Moderate 12(33.3)  2(33.37 5(55.6 4(44.4¢ 1 (1L1*
Severe 12(33.3) 1(11.1)2  3(33.372 1(1L.1@ 7(77.8)*
Disease extension, n (%)
Proctitis 12(33.3) 4(444)  2(222) 4444 2(222) 0.504
Distal 7(19.4) 1(11.1)  3(333) 2(222) 1(1L1)
Left-sided 10(27.8)  3(33.3) 2(222) 1(1L1) 4(44.4)
Pancolit 7(19.4) 1(11.1)  2(222) 2(222) 2(222)
Stool Frequency, n (%)
1-3 times/day 12(33.3)  4(4447 2(2227 4(444; 2(2227° 0029
4-6 times/day 10(27.8)  5(55.67 2(22.2F 3(33.372 0(0.08
7-9 times/day 2(5.6) 0(0.00 1(1L1P 1(1L1P 0(0.08
>9 times/day 12 (33.3) 0(0.08 4(4447 1(1L1?® 7(77.8)°
Rectal bleeding, n (%)

No blood 3(83) 0(0.0¢F  0(0.0F 1(IL1F 2(2227 0.000
Trace 12(33.3) 5(85.67 1(1L12 6(66.72 0(0.02
Occasionally frank 8(22.2) 2(22.2¢ 6(66.7)° 0(0.0* 0(0.092
Usually frank 13(36.1)  2(2227 22227 2(222¢ 7(IZ8)

DII: Diet Inflammatory Index, Q1-2-3 and 4: Quartile 1-2-3 and 4, SCCAI: Simple Clinical Colitis Activity
Index. 3 ve b groups with same supercript lefters do not differ significantly using the Mann-Whithney U test as
post-hoc analysis after Kruskal Wallis test or Bonferroni correction as post-hoc analysis after the Chi-square
test

Table 3. Dietary behaviours, nutrient intake and Meditarnean Diet adherence with DII Quartiles

Total (n=36) Q1 (n=9) Q2 (n=9) Q3 (n=9) Q4 (n=9) 2

Sitophobia 23(63.9) 4(44.4) 6 (66.7) 8 (38.9) 5(55.6) 0.239
Appetite Change, n (%)
Unchanged 11 (30.6) 5 (356 1(1L1)y 2(22.2p 3(33.3 0.005
Decreased 14(38.9) 4(44.49 5(55.6 0(0.0° 5(55.6)
Increased 11(30.6) 0 (0.0 3(33.3% 7 (71.8)° 1(1L.1)
Meal Skipping ~ 30(83.3) 6(66.71 9 (100) 7(72.8% 8 (88.9) 0.261
Types of meal skipping (N=30), n (%0)
Breakfast 7(23.3) 1(16.7) 4.(44.4) 2(28.6) 0(0.0) 0.235
Lunch 19(63.3) 3(50.0) 4(44.4) 5(7L.4) 7 (87.5)
Dinner 4(13.3) 2(333) 1(11.1) 0(0.0) 1(12.5)
MedDietScore 23.97+4.31 26.11x4.14  24.11=3.18 22.56=4.33 23.11£5.21 0.638
MDQI 9.44=2.36 8.67£2.24 9.33+2.30 10.11£2.03 9.56+2.55 0.281
Adherence to mediterranean diet according to MDQI (%)
Well 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0.228
Modarate-well 10(27.8) 1(1L.1) 5 (55.6) 1(1L1) 3(33.3)
Modarate-poor 20 (55.6) 6(66.7) 4(44.4) 5(55.6) 5 (55.6)
Poor 6(16.7) 2(222) 0(0.0) 3(33.3) 1(11.1)
Dietary intake
EN (keal) 1849.8+680. 2184.4+£745 1688.7+689. 1988.0+665. 1538.0+513. 0.718
2 .36 76 66 51

Prot (EN%) 15.69+3.49 15.11£2.42 16.11£3.30 14.33£2.55 17.22+4.97 0.148
Carb (EN%) 41.25=10.01 42.11+8.83 41.56=7.63 30.11=10.30 42.22+13.76  0.629
Fibre (g) 16.08=7.06  22.08+7.74 14.39=5.91 12.94+4.84 15.9+6.35 0.456
Fat (EN%0) 43.14=10.84 43.11+9.85 44.11+8.21 48.67+9.67 36.67+13.18 0.591

DII: Diet Inflammatory Index, Q1-2-3 and 4: Quartile 1-2-3 and 4, MedDietScore: Mediterranean Diet Score,
MDQI: Mediterranean Diet Quality Index, Prot: Protein, Carb: Carbonhydrate, EN: Energy, EN%: Percentage of
Energy. a and b groups with same supercript letters do not differ significantly after post-hoc analyses using the

Tukey test after ANOVA or Bonferroni correction as post-hoe analysis after the Chi-square test.
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Figure 1. Mean DII. MedDietScore and MDQI of UC patients stratifiled for gender, age category, income and

disease activity.* indicates significant difference between groups (p<0.053).

Table 4. Comparison of biomarkers across disease activity levels

Disease activity

Biomarkers Total (n=36) Mild (n=12) Moderate Severe (n=12) P
(n=12)
MDA (nmol/ml) 11.98 9.60 11.98 13.95 0.480
(7.78-15.44)  (7.90-13.99) (7.78-12.69) (7.81-22.41)
AOPP (nmol/L) 190.64 146.39 201.72 203.93 0.571
(140.12- (125.38- (158.56-212.42) (151.60-230.84)
239.32) 328.56)
CRP (mg/L) 17.63 10.912 20.88° 23.65° 0.001
(11.3-22.98) (9.33-14.0) (14.70-22.14) (16.8-38.25)
ESR (mm/h) 19.03+8.9 13.67+5.232 16.25+3.51° 27.17+£10.03°  0.000
Hb (g/dL) 12.87+1.92 13.23+2.18 12.91+1.8 12.46+1.85 0.630
Het (%) 37.98+5.11 39.23+5.96 37.93+4.14 36.8+5.21 0.522
Albumin (g/dL) 4.26+0.44 4.46+0.25 4.22+0.37 4.1+0.58 0.114
Total Protein (g/dL)  7.12+0.57 7.16+0.53 7.23+0.52 6.98+0.67 0.565

MDA: Malondialdehyde, AOPP: Advanced Oxidative Protein Products, CRP: C-Reactive Protein, ESR:
Erythrocyte Sedimentation Rate, Hb: Haemoglobin, Het: Haematocrit. a and b groups with same supercript
letters do not differ significantly using the Mann Whithney test after Kruskal Wallis test or after post-hoc
analyses using the Tukey test after ANOVA.

Turkish Journal of Health and Sport Volume:6 Issue:2 Aug 2025 I 50



Omeroglu Giilada B. et al.

Dietary Inflammatory Indices in Ulcerative Colitis Patients

Table 5. Serum biomarker levels according to Dietary Inflammatory Index quartiles

Biomarkers Total Q1 (n=9) Q2 n=9) Q3 (n=9) Q4 n=9) )
(n=36)
MDA 11.98 10.772 9.0° 8.42 17.67° 0.029
(nmol/ml) (7.78- (8.22- (7.15-11.98)  (7.01-13.40)  (13.92-24.37)
15.44) 15.14)
AOPP 190.64 123.90° 212.42° 155.61° 212.42% 0.016
(nmol/L) (140.12- (107.68- (195.44- (144.55- (157.82-
239.32) 148.24) 292.79) 359.90) 213.88)
CRP (mg/L) 17.63 10.552 21.70° 16.55° 20.30° 0.003
(11.3- (9.30- (20.88-27.0) (13.46- (13.40-37.0)
22.98) 14.30) 20.24)
ESR (mm/h) 19.03+8.9  13.44+5.9*  20.03+4.58*  15.89+5.01*°  26.74+12.32®  0.005
Hb (g/dL) 12.87+1.92  13.23+1.75  12.78+2.19 12.61+1.99 12.84+2.03 0.924
Het (%) 37.98+5.11 38.56+5.36  38.25+6.04 37.13+£3.61 38.0+5.89 0.948
Alb (g/dL) 4.26+0.44 4.5+0.23 4.16+0.45 4.07+0.51 4.32+0.44 0.169
TP (g/dL) 7.12+0.57  7.46+0.56 7.03+0.48 7.04+0.6 6.96+0.59 0.231

DII: Diet Inflammatory Index, Q1-2-3 and 4: Quartile 1-2-3 and 4, MDA: Malondialdehyde, AOPP: Advanced
Oxidative Protein Products, CRP: C-Reactive Protein, ESR: Erythrocyte Sedimentation Rate, Hb: Hemoglobin,
Hct: Hematocrit, Alb: Albumin, TP: total protein. a and b groups with same superscript letters do not differ
significantly using the Mann Whithney test after Kruskal Wallis test or after post-hoc analyses using the Tukey
test after ANOVA.
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Figure 2. Correlation between DII with MDA, AOPP, CRP and ESR levels Spearman's correlation coefficient (rs)
was used for values that do not conform to 2 normal distribution and Pearson's correlation coefficient (r) was used
for values that conform to a normal distribution.

Table 6. Correlation between diet indices and biomarkers stratified by gender

Female Men
DII MedDietScor MDQI DI MedDietScor MDQI
e e
st p sk p sk p Sk )4 st p sk p
MDA 466 039 -152 523 -047 843 252 347 106 .697 -273 306
*
CRP 201 396 -356 .124 -042 861 514 .042* 097 722 -378 .149
ESR 319 170 015 951 205 .387 673 .004** 259 333 -554 .026

*

Spearman's correlation coefficient (rs) was used for values that do not conform to a normal distribution and Pearson's
correlation coefficient (r) was used for values that conform to a normal distribution.

DII: Dietary Inf Mediterranean Diet Score, MDQI: Mediterranean Diet Quality
Index, MDA: Malondialdehyde, CRP: C-Reactive Protein, ESR: Erythrocyte Sedimentation Rate.
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Abstract
Objectives: Cobalamin deficiency is quite common in the pediatric population. The objective of this study was
to determine changes in hematological parameters in adolescents with cobalamin deficiency.

Methods: The data from adolescents aged between 12 and 18 years with and without vitamin B12 deficiency
were evaluated. Vitamin B12 deficiency was defined as a level less than 242 pmol/L. Comparisons between
groups were performed using the Student’s t-test or Mann-Whitney U-test. A Spearman correlation analysis
was used to assess the correlation between hematological parameters and serum vitamin B12 levels.

Results: The median (min-max) age of the individuals was 15 (12-18) years. The median (interquartile range)
serum vitamin B12 level was 211.8 (50.9) in the B12-deficient group and 303.3 (104.1) pmol/L in the control
group. Neutrophils, lymphocytes, red blood cells, hematocrit, hemoglobin, mean corpuscular volume, mean
corpuscular hemoglobin, mean corpuscular hemoglobin concentration, red cell distribution width, and
platelet large cell count were all statistically different between the groups (p < 0.05). Neutrophils, lymphocytes,
red blood cells, hematocrit, hemoglobin, mean corpuscular volume, mean corpuscular hemoglobin, mean
corpuscular hemoglobin concentration, and red cell distribution width correlated with vitamin B12 levels (p
<0.05).

Conclusions: Adolescents with vitamin B12 deficiency exhibited altered complete blood count parameters. The
present investigation indicates that HCT, Hb, MCH, and RDW levels, along with low B12 test results, may be
beneficial in diagnosing B12 deficiency. In uncertain situations and without a clear diagnosis, it may be worth
looking at more specialized tests like holotranscobalamin, MMA, and Hcy.

Keywords: B12; cobalamin deficiency; leukocyte; immature granulocyte; adolescent

Ozet

Amag: Kobalamin eksikligi pediatrik popiilasyonda olduke¢a yaygindir. Bu ¢aligmanin amaci, kobalamin
eksikligi olan adolesanlarda hematolojik parametrelerdeki degisiklikleri belirlemekti.

Gereg ve Yontem: B12 vitamini eksikligi olan ve olmayan 12-18 yas arasi adolesanlarin verileri degerlendirildi.
B12 vitamini eksikligi, 242 pmol/Lden diisiik bir seviye olarak tanimlandi. Gruplar arasindaki kargilagtirmalar
Student t-testi veya Mann-Whitney U-testi kullanilarak yapildi. Hematolojik parametreler ile serum B12
vitamini arasindaki korelasyonu degerlendirmek igin Spearman korelasyon analizi kullanild.

Bulgular: Bireylerin medyan (min-maks) yas1 15 (12-18) yildi. Median (geyreklik araligi) serum B12 diizeyi;
B12 eksikligi olan grupta 211.8 (50.9) ve kontrol grubunda 303.3 (104.1) pmol/L ‘ydi. Notrofil, lenfosit ve
alyuvar sayisi ile hematokrit, hemoglobin, ortalama korpuskiiler voliim, ortalama korpuskiiler hemoglobin,
ortalama korpuskiiler hemoglobin konsantrasyonu, kirmizi hiicre dagilim genisligi, ve platelet biiyiik hiicre
sayis1 parametrelerinde gruplar arasinda istatistiksel farklilik izlendi (p < 0.05). Nétrofil, lenfosit, alyuvar
sayist, hematokrit, hemoglobin, ortalama korpuskiiler voliim, ortalama korpuskiiler hemoglobin, ortalama
korpuskiiler hemoglobin konsantrasyonu, kirmizi hiicre dagilim genisligi parametreleri B12 vitamini
diizeyleriyle korelasyon gosterdi (p<0.05).

Sonug: B12 vitamini eksikligi olan adolesanlarda tam kan sayimi parametrelerinde degisiklikler izlendi.
Mevcut aragtirma, HCT, Hb, MCH ve RDW diizeylerinin diisiik B12 test sonuglariyla birlikte B12 eksikligini
teshis etmede faydali olabilecegini gostermektedir. Belirsiz durumlarda kesin bir tan1 konulamadiginda,
holotranskobalamin, MMA ve Hcy gibi daha 6zel testlere bakmak faydali olabilir.

Anahtar kelimeler: B12; kobalamin eksikligi; 16kosit; immatiir graniilosit; adolesan

Cite this article:Batur T, Pmar Ates F, Acar T, Sert S, Tekintlirk S, Taner A. Leukocyte Subtypes and Immature Granulocyte Levels in
Adolescents with Cobalamin De iciency. Turk J Health S. 2025;6:2: 52-56. http://dx.doi.org/10.29228/tjhealthsport.79344
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INTRODUCTION

Vitamin B12 (B12, cobalamin, or Cbl) is one of the non-
polymer molecules of rather large and complex structure,
whose cyanoform has a molecular weight of 1355 daltons. The
term ‘cobalamin’ refers to the so-called corrinoid structure,
which consists of a central cobalt atom coordinated by four
equatorial nitrogen atoms to which pyrrole residues contribute
[1]. Cobalamin is an essential, water-soluble micronutrient
that serves as a coenzyme for cytosolic methionine synthase
(MS) and mitochondrial methylmalonyl-CoA mutase
(MCM). A deficiency of cobalamin inactivates MS and MCM,
leading to the accumulation of methylmalonic acid (MMA)
and homocysteine (Hcy) [2]. Cobalamin deficiency causes
ineffective erythropoiesis because of decreased DNA synthesis
due to inhibition of the nucleotide synthesis pathway, which
contributes to homocysteinemia and affects the metabolic
utilization of folate [3]. B12 deficiency is quite common in
pediatric patients [4]. Their early diagnosis and treatment are
crucial for significant neurological disorders and their long-
term prognosis. Although different results have been obtained
in the studies, it has been reported that there are changes in
various parameters in the hematological test in B12 deficiency
[4, 5]. On the other hand, the effect of B12 deficiency on
leukocyte subtypes, plateletcrit, platelet large cell count,
platelet large cell ratio (P-LCR), and immature granulocyte
(IMG) parameters in children is not clear.

It was aimed to determine the changes in complete blood
count parameters [white blood cells (WBC), neutrophils,
lymphocytes, monocytes, basophils, eosinophils, red blood
cells (RBC), hemoglobin (Hb), hematocrit (HCT), mean
corpuscular volume (MCV), mean corpuscular hemoglobin
(MCH), mean corpuscular hemoglobin concentration
(MCHC), red cell distribution width (RDW), platelets (PLT),
mean platelet volume (MPV), plateletcrit, platelet distribution
width (PDW), platelet large cell count (P-LCC), P-LCR, and
IMG] due to B12 deficiency in adolescents.

MATERIALS AND METHODS

This retrospective study was approved by the Necmettin
Erbakan University Drug and Non-Medical Device Research
Ethics Committee (02.12.2022 - 2022/4065) and the Beyhekim
Training and Research Hospital Educational Planning Board
(2023/799). The study retrospectively analyzed the data of 289
adolescents aged between 12 and 18 years who applied to the
pediatrics clinic at Beyhekim Training and Research Hospital
between January 2018 and November 2022. Researchers
excluded patients with known systemic diseases, such as
systemic infections, diabetes mellitus, thalassemia, hepatic,
renal, or lung diseases, and malignancies. Patients with folate,
iron, iron-binding capacity, or ferritin levels that were outside
the reference range were also excluded. Participants were

divided into two groups according to serum B12 levels. The
cut-off value for B12 deficiency was accepted as 242 pmol/L

[6].

Group I consisted of participants with B12 deficiency (<242
pmol/L, n =131), and group II consisted of participants
without B12 deficiency (=242 pmol/L, n =158). The differences
between the hematological parameters of the groups and the
correlation between B12 and hematological parameters were
investigated.

Serum BI2 levels were analyzed by chemiluminescent
immunoassay methods and Centaur XPT (Advia, Germany)
immunoassay systems. Whole blood hematological parameters
(WBC, neutrophils, lymphocytes, basophils, eosinophils,
IMG, RBC, Hb, HCT, MCV, MCHC, RDW, platelets, MPV,
plateletcrit, PDW, P-LCC, and P-LCR) were analyzed with a
BC-6800 (Mindray, China) hematology analyzer.

Statistical analysis

Data analysis was performed using the IBM Statistics SPSS
(v. 22) data analysis package and G*Power 3.1 software. The
Kolmogorov-Smirnov test was used to test the normality of
the data set. Comparisons between groups were performed
using the Student’s t-test or Mann-Whitney U-test, depending
on whether the data was normally distributed. A Spearman
correlation analysis was used to assess the correlation
between hematological parameters and B12. The threshold for

statistical significance was set at p <0.05.
RESULTS

The median (min-max) age of the participants was 15 (12-
18) years, with 61.2% (n = 177) being female. The median
(interquartile range) serum B12 level was 211.8 (50.9) in the
group I and 303.3 (104.1) pmol/L in group II. Table 1 and
Figure 1 2 present the laboratory data. A statistically significant
difference was determined among the groups in neutrophils,
lymphocytes, RBC, HCT, Hb, MCV, MCH, MCHC, RDW,
and P-LCC. Lymphocytes, RBC, HCT, Hb, MCV, MCH,
and MCHC were significantly lower in group I (p <0.05).
Neutrophils, RDW, and P-LCC were significantly higher in
group I (p <0.05). There were no statistical differences between
the groups in terms of IMG levels. Among the statistically
different analyses, the parameters with large (20.8) effect sizes
were as follows: HCT, Hb, MCH, and RDW (Table 1).

Lymphocytes, RBC, HCT, Hb, MCV, MCH, and MCHC were
positively correlated with B12 levels (p<0.001, 0.220; p<0.001,
r =0.212; p <0.001, r =0.323; p <0.001, r =0.352; p= 0.005, r
=0.165; p<0.001, r =0.212;p=0.003, r=0.176). Neutrophils,
and RDW, negatively correlated with B12 levels (p = 0.031,
r = -0.127; p <0.001, r = -0.451). The strongest correlated
parameter was RDW, and this parameter showed a moderate
(0.40-0.59) correlation. The remaining correlations were at a

Turkish Journal of Health and Sport Volume:6 Issue:2 Aug 2025 I 53



Batur T. et al.

Complete Blood Count in B12 Deficiency

weak level (0.20-0.39).
DISCUSSIONS

Cobalamin deficiency is a common cause of megaloblastic
anemia. The present study found that adolescents with B12
deficiency had lower HCT, Hb, and MCH values and increased
RDW values compared to the control group (p<0.001; effect
size >0.8), (Table 1). Of the parameters exhibiting correlation
with B12 levels, the strongest correlated parameter was RDW,
and this parameter showed a moderate correlation (Figure 1).

Megaloblastic anemia causes macrocytic anemia because
of ineffective erythropoiesis and intramedullary hemolysis.
The diagnosis of cobalamin deficiency is made based on the
characteristic morphological and laboratory findings [7].
Initial laboratory assessment should include hematological
parameters and a serum BI12 level [8]. Although different
results have been obtained in the studies, it has been reported
that there are changes in various parameters, such as Hb and
HCT, in B12 deficiency [9]. Sahin et al. [3] found low WBC
levels in children with B12 deficiency, whereas Colak et al. [10]
reported no change in WBC values. In the study of Kartal et al.
[11], no statistical difference was found in WBC, neutrophils,
and lymphocytes between the groups with and without B12
deficiency. In the current study, no statistical difference was
observed in WBC values in adolescents with B12 deficiency,
and it was found that an increase in neutrophils and a decrease
in lymphocytes were present, but there were small effect sizes.
Possibly, the decrease in WBC values may be associated with
more prolonged or more severe B12 deficiency. In the current
study, it was not observed a correlation between IMG and B12
values. IMGs are premature granulocytes (promyelocytes,
myelocytes, and metamyelocytes), do not migrate to
peripheral blood under physiological conditions [12, 13].
IMGs can be released from bone marrow following infection
or inflammation [13]. Previous studies investigated IMGs in
various inflammatory conditions such as sickle cell disease,
sepsis, appendicitis, and pancreatitis [13-16]. The significance
of IMGs in numerous infectious and inflammatory conditions
has been emphasized [17]. IMG count is not a specific test
because the elevations occur in several inflammatory diseases.
B12 deficiency, recognized for causing hyperhomocysteinemia,
is purportedly associated with inflammatory processes [18, 19].
The findings of the present study may have been influenced by
the methodology used; utilizing a more sensitive measurement
technique could yield clearer and more precise outcomes.

Anemia due to BI2 deficiency has two pathophysiological
processes. These are intramedullary apoptoses of megaloblastic
precursors because of ineffective erythropoiesis and shortened
red cell lifespan [20]. B12 deficiency is known to be associated
with anemia and macrocytosis [21]. Tiirkmenoglu et al. [9]
reported that Hb and HCT values decreased in children with
B12 deficiency, while Sahin et al. reported that HCT levels

increased, but there was no difference in MCV values [3].
Yavuz et al. [22] reported that Hb, MCV, and RDW levels did
not show any significant difference in the B12-deficient group.
Colak et al. [10] reported that RBC, Hb, and MCV levels were
not correlated with serum B12 levels. Ates et al. [23] found low
Hb in 35.1% of children with B12 deficiency and reported that
there was no statistical difference in Hb and HCT values between
the groups with and without B12 deficiency, and a negative
correlation was observed between B12 and MCV values. In the
current study, of the parameters exhibiting correlation, only
RDW showed a moderate correlation; the other parameters
(neutrophils, lymphocytes, RBC, HCT, Hb, MCV, MCH, and
MCHC) correlated at a weak level. In the present study, RBC,
Hb, HCT, MCV, MCH, and MCHC levels were found to be
lower in the group with B12 deficiency, but no low Hb value
(<11 g/dL), which would be defined as anemia, was observed.
MCV was lower in the group with a low B12 level (Group I),
and there were no participants with macrocytosis (>100 fL).
Mild macrocytosis may be the earliest sign of a megaloblastic
process. However, because of the long life span of red cells, a
gradual shift in MCV occurs as merger with old normocytic cells
occurs. The reason why MCV values were lower in the group
with B12 deficiency may be additional undetected medical
conditions that may hide macrocytosis [24, 25]. A study on
adolescent girls reported that the sensitivity of macrocytosis in
screening for B12 deficiency was quite low (10.14%) [26]. B12
deficiency may also manifest with microcytosis, particularly
if autoimmune gastritis is the underlying cause [26, 27]. Even
though B12 deficiency is characterized as a disorder typically
associated with macrocytosis, it is known that the majority of
the B12-deficient population have a normocytic profile [25].
Therefore, MCV should not be the only criterion for diagnosing
B12 anemia [25, 28]. Aktas et al. [29] found an increase in RDW
levels in adults with B12 deficiency. Rajalakshmi et al. [30]
reported that the increase in RDW-SD, RDW-CV, and MCV
values increased with the severity of anemia, and these changes
reflected hematological changes developing in B12 deficiency.
Yilmaz et al. [31] reported an increase in RDW levels in patients
with B12 deficiency. The current finding of increased RDW in
adolescents with B12 deficiency is consistent with the literature
[29-31]. Elevated RDW values signify more size variability, and
a high RDW value may be observed as a sign of anemia. Iron
deficiency anemia, vitamin B12 deficiency, chronic illnesses,
and hemolytic disorders are some of the conditions that can
cause a high RDW.

Sahin et al. [3] reported low platelet counts and increased
MPV values in children with B12 deficiency, and Yilmaz et
al. found [31] an increase in MPV values in adults with B12
deficiency but no difference in platelet counts. However, there
are also studies that found no change in platelet counts in B12
deficiency [10, 11].
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In the present study, platelet count, plateletcrit, MPV, and
PDW levels were not different in the groups with and
without B12 deficiency, but P-LCC was found to be increased
(p=0.044, effect size: 0.29). P-LCC indicates the quantity
of large-sized platelets. An increase in this parameter may
indicate the presence of giant platelets, platelet aggregates,
and microerythrocytes. Possibly, the decrease in platelet
count may be associated with more prolonged or more severe
B12 deficiency. Variations in study outcomes may arise from
factors such as sample size, age, race, comorbidities, types of
specimens, analytical methodologies, and threshold values.
Besides, it should be kept in mind that the observation
of macro-ovalocytes,

anisocytosis, poikilocytosis, and

hypersegmented neutrophils in megaloblastic disorder
associated with cobalamin deficiency [32] may cause counting

errors in cell subtypes.

Uncertainties prevail regarding the diagnosis of B12 deficiency
due to the use of various biochemical methodologies,
reference intervals, and cut-off values [33]. The concentration
of the analyte depends on age, so age-dependent cut-off values
should be implemented for screening B12 deficiency [34].
Therefore, the researchers preferred to use a cut-off value
reported in the literature, taking into account the age of the

study population [6].

The first screening test for cobalamin deficiency, serum B12
measurement, has variable sensitivity and specificity for
a reliable diagnosis of B12 deficiency [35]. B12 deficiency
often results in low serum B12 levels. A serum B12 level in
the reference range does not always mean vitamin sufficiency.
Hemogram parameters may not change in B12 deficiency,
even at very low vitamin levels [36]. In cases such as impaired
transport to tissues, the serum B12 level may be in the normal
range, although the vitamin level in the tissue is insufficient,
or the B12 level in the tissue may be low in patients with
borderline normal levels [4]. MMA and Hcy levels are helpful
in the diagnosis, but these tests are not conventional tests in

every laboratory.

The limitations of this study encompass the absence

of examination of patient symptoms and signs,
holotranscobalamin, MMA, and Hcy levels, and a lack of
other methodologies analyzing B12 status such as liquid
chromatography-mass

spectrometry, enzyme-linked

immunosorbent assays, and electrochemiluminescence

immunoassays. Furthermore, due to the retrospective
form of the study, there may be unknown or unrecorded
heterogeneity among the participants. Further prospective
research analyzing each blood cell scattergram in detail and
incorporating peripheral blood smears and accounting for the

above-mentioned issues may elucidate this matter more.

CONCLUSIONS

Adolescents with B12 deficiency exhibited altered complete
blood count parameters. While B12 deficiency may present a
wide range of laboratory findings, it may also not show typical
signs and symptoms [37-39]. The findings of the present
investigation indicate that HCT, Hb, MCH, and RDW levels,
along with low B12 test results, may be beneficial in diagnosing
B12 deficiency. In uncertain situations and without a clear
diagnosis, it may be worth looking at more specialized tests
like holotranscobalamin, MMA, and Hcy.

FIGURES
Figure 1.

Boxplots showing the distribution of the various variables that

were statistically different between the groups according to

the present study.
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Figure 2.

Spearman correlation analyses indicate statistically significant
correlations between the various analytes and vitamin B12
levels. Lymphocytes, RBC, HCT, Hb, MCV, MCH, and
MCHC exhibited a positive correlation with vitamin BI12
levels (p<0.001, r=0.220; p<0.001, r=0.212; p<0.001, r=0.323;
p<0.001, r=0.352; p=0.005, r=0.165; p<0.001, r=0.212;
p=0.003, r=0.176, respectively). Neutrophils and RDW
exhibited a negative correlation with vitamin B12 levels (p
= 0.031, r = -0.127; p< 0.001, r = -0.451, respectively). The
strongest correlated parameter was RDW, and this parameter
showed a moderate (0.40-0.59) correlation. RBC: red blood
cells; Hb: hemoglobin; HCT: hematocrit; MCV: mean
corpuscular volume; MCH: mean corpuscular hemoglobin;
MCHC: mean corpuscular hemoglobin concentration; RDW:
red cell distribution width.
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Table 1: Comparison of data between groups.

Group I Group Il | p-value | Effect

(n=131) (n=158) size
[Age (Years) * 15.0(3.0) | 14.0(3.0) | 0.136
\Vitamin B12 (pmol/L) * 211.8(50.9)|303.3 (104.1)| <0.001* | 2.14
\White Blood Cells (10°/L) ¥ 6.8+1.2 6.6+12 0.164
[Neutrophils (10°1) # 3.9(1.2) 35(1.6) | 0.004* | 037
ILymphocytes (10°/1) * 2.2 (0.6) 2.3 (0.7) 0.010* | 0.36
IMonocytes (10°/1) * 0.4 (0.1) 0.4 (0.1) 0.091
[Basophils (10°%1) * 0.03(0.01) | 0.03(0.02) | 0.130
[Eosinophils (10°/L) * 0.12(0.12) | 0.12(0.12) | 0.733
IRed Blood Cells (10%/uL)¥ 4.7+0.2 48+03 |<0.001**| 0.39
Hematocrit (%) 402 (24) | 41.6(27) | <0.001* | 0.97
[Hemoglobin (g/dL) * 13.4(1.1) | 14.0(0.9) | <0.001* | 0.99
IMean Corpuscular Volume (fL)¥ 84.9+35 | 86.9+32 |<0.001**| 0.51
IMean Corpuscular Hemoglobin (pg) ¥ 28.4+14 | 293+1.1 |<0.001**| 0.87
IMean Corpuscular Hemoglobin Concentration 33.3(1.1) | 33.6(0.8) | 0.001* 0.39
(g/dL)*
IRed cell distribituon width (%) * 13.5(1.2) | 12.9(0.4) |<0.001* | 1.19
[Platelets (10°/ uL)* 278.3+45.1|278.5+52.2| 0.974
Plateleterit (%)* 0.27+0.04 | 0.27=0.05 | 0.349
IMean Platelet Volume (fL)* 9.80(1.4) | 9.70(1.3) 0.163
[Platelet Large Cell Ratio (%) * 24.9 (9.4) 23.5(9.1) 0.070
[Platelet Large Cell Count (10°/L) * 67.0 (29.0) | 63.0(28.0) | 0.044* 0.29
Platelet Distribution Width (PDW) * 16.0 (0.5) 16.0(0.5) 0.830
Immature Granulocyte (10°/uL) * 0.01 (0.01) | 0.01(0.01) | 0.667
Immature Granulocyte (%) * 0.01 (0.00) | 0.001 (0.00) | 0.329

The values are expressed as median (interquartile range) (*) or mean + standard deviation (¥)
depending on whether the data was normally distributed. *: p <0.05 using Mann-Whitney U-test
*%: p <0.05 using Student’s #-test. The statistically different (p <0.05) parameters with large (>0.8)
effect sizes were as follows: HCT, Hb, MCH, and RDW.
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Abstract

The aim of this study is to examine in depth the impact of digital applications on the participation of individuals
with disabilities in sports activities. In this context, the effects of digital tools on accessibility, motivation,
ease of use, and individuals’ social interaction skills were evaluated. The participants of the study consisted
of athletes with disabilities who use six different digital applications. Data were collected through semi-
structured interviews and audio recordings, and analyzed using thematic analysis. As a result of the analysis,
three main themes were identified: (a) Connecting and Becoming Visible: The Role of Digital Applications in
Social Interaction and Community Building, (b) Overcoming or Reproducing Barriers? Issues of Inclusivity
and Accessibility in Digital Applications, (c) Empowered Independence through Digital Support: Training
Monitoring and Self-Efficacy. Findings revealed that participants’ experiences varied depending on their
type of disability and sport discipline. Digital applications were found to serve as functional tools in both the
physical and mental preparation processes of athletes with disabilities, particularly by supporting self-efficacy
and a sense of independence through training tracking and monitoring of personal progress. However, the
lack of accessibility and limited personalization of content based on disability type were observed to create
new digital barriers that may hinder participation. In this regard, enhancing the inclusivity and accessibility
of digital sports applications emerges as a critical requirement to foster sustainable engagement of individuals
with disabilities in sports.

Key words: Athletes with disabilities, Digital applications, Sports participation, Accessibility, Inclusivity, Self-
efficacy, Social interaction

Ozet

Bu aragtirmanin amaci, dijital uygulamalarin engelli bireylerin fiziksel aktivite katilimi tizerindeki etkilerini
derinlemesine incelemektir. Bu kapsamda, dijital araglarin erisilebilirlik, motivasyon, kullanim kolaylig1 ve
bireylerin sosyal etkilesim becerileri tizerindeki yansimalar1 degerlendirilmistir. Aragtirmanin katilimcilarini,
dijital uygulama kullanan alt1 engelli sporcular olusturmaktadir. Veriler, yar1 yapilandirilmis goriigmeler
yoluyla ses kayd: alinarak toplanmis ve tematik analiz yontemiyle incelenmistir. Analiz sonucunda dért
ana tema gelistirilmistir: (a) Bag Kurmak ve Goriiniir Olmak: Dijital Uygulamalarin Sosyal Etkilesim ve
Topluluk Ingasindaki Rolii, (b) Engelleri Asmak mi, Yeniden Uretmek mi? Dijital Uygulamalarda Kapsayicilik
ve Erisilebilirlik Sorunlari, (c) Dijital Destekle Giiglenen Bagimsizlik: Antrenman Takibi ve Oz-Yeterlilik.
Bulgular, katilimcilarin deneyimlerinin spor branslarina ve engel tiirlerine gore farklilik gosterdigini ortaya
koymustur. Dijital uygulamalarin, engelli sporcularin hem fiziksel hem de zihinsel hazirlik siireglerinde
islevsel araglar sundugu, ézellikle antrenman takibi ve bireysel gelisimin izlenmesi yoluyla 6z-yeterlilik ve
bagimsizlik duygularini pekistirdigi gozlemlenmistir. Ancak, uygulamalarda erisilebilirlik eksikliklerinin
yanu sira ieriklerin engel tiirlerine gore yeterince kisisellestirilememesi, bazi durumlarda yeni dijital engeller
olugturarak spor katilimini sinirlayabilmektedir. Bu baglamda, dijital spor uygulamalarmin daha kapsayici ve
erigilebilir hale getirilmesi, engelli bireylerin sporla siirdiiriilebilir bigimde etkilesimini artirmak adina kritik
bir gereklilik olarak 6ne ¢ikmaktadur.

Anahtar kelimeler: Engelli sporcular, Spor katilimi, Dijital uygulamalar, Erisilebilirlik, Kapsayicilik, Oz-
yeterlilik, Sosyal etkilesim

Cite this article: Beyazoglu G,. The Impact of Digital Applications on the Sports Participation of Individuals with Disabilities. Turk J
Health S. 2025;6:2: 57-63. http://dx.doi.org/10.29228/tjhealthsport.82881
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INTRODUCTION

In contemporary society, digital technologies have become
essential tools that support individuals’ participation in
physical activity, playing a particularly critical role in
enhancing access to sport for persons with disabilities.
However, the extent to which these digital tools address the
diverse needs of disabled individuals—and whether they
provide an inclusive and accessible user experience—remains
a significant point of contention. This raises important
questions regarding the potential of digital technologies to
foster equity of opportunity within the realm of sport. The
physical, psychological, and social benefits of sport should
be equally accessible to all individuals. In this context, digital
applications possess the potential to support active lifestyles
among persons with disabilities through functionalities
such as monitoring training processes, enhancing personal
motivation, and facilitating social interaction. Nevertheless,
significant limitations remain concerning the accessibility
levels of these applications for disabled users, the degree of
content personalization, and their adherence to principles
of inclusivity. Individuals with visual, auditory, cognitive, or
physical disabilities often report that these applications are
designed primarily for the “average user,” thereby reproducing
rather than eliminating barriers to participation. Such design
practices may reinforce new forms of digital exclusion.
While the use of digital technologies in health and sport has
grown substantially in recent years, the implications of these
developments for the participation of persons with disabilities
in physical activity have only recently begun to receive scholarly
attention [1], [2]. Jaarsma et al. (2014) highlight the benefits
of digital applications in supporting training adherence
and the development of self-efficacy, while Shakespeare et
al. (2018) emphasize their role in fostering independent
living through enhanced motivation. On the other hand,
researchers such as Lid (2015) and Ellis & Kent (2017) have
underscored the risks of insufficient content personalization
and accessibility shortcomings, which may further exacerbate
inequalities for disabled users. These contradictory findings
in the literature suggest that digital sport applications must
be examined not only in terms of their technical features but
also through a sociocultural lens. This study seeks to explore
an often-overlooked dimension in the existing literature: the
interaction of individuals with disabilities with digital sport
applications, as experienced and narrated through their own
subjective perspectives. To date, most research has tended to
focus either on the technical adequacy of these tools or on user
experience at a surface level, failing to adequately consider the
specific needs of diverse disability groups, barriers to access,
and the personalization of content. Accordingly, this research
adopts a thematic analysis approach to investigate the lived
experiences of individuals with various types of disabilities
who actively use digital applications. It aims to provide a

comprehensive understanding of how these technologies
influence participation in physical activity, social interaction,
and self-efficacy. Furthermore, the study seeks to make visible
the structural challenges related to accessibility and inclusivity,
and to propose concrete recommendations for enhancing
the functionality and equity of digital tools. In doing so,
this research aspires to serve as a valuable resource for both
digital application developers and policymakers aiming to
promote the participation of persons with disabilities in sport.
Specifically, it analyzes the impact of digital sport applications
on participation processes by focusing on user experiences
across dimensions such as accessibility, motivation, ease of

use, and social interaction.

CONCEPTUAL FRAMEWORK

The RAMP model (Reach, Accessibility,
Participation), which forms the theoretical foundation of this

Motivation,

study, provides a comprehensive framework for evaluating
the role of digital applications in enhancing the physical
activity participation of individuals with disabilities. The first
component of the model, Reach, examines whether digital tools
effectively reach individuals with disabilities and how widely
these tools are adopted. Findings from this study indicate that
accessibility criteria play a determining role in the adoption
of digital applications by disabled athletes. However, the lack
of accessibility features in these applications creates barriers
within the “reach” dimension of the model, limiting the full
inclusion of the target population. The second component,
Accessibility, refers to the extent to which digital sport
applications are adapted to meet the diverse needs of users
with different types of disabilities. Research findings reveal
that these applications are often insufficiently personalized
according to disability types, resulting in the emergence of new
forms of digital exclusion. In this context, accessibility should
not be understood solely in terms of physical or technical
access, but must also encompass the removal of barriers
related to content and user experience. In this respect, the
RAMP model offers a guiding framework for improving the
accessibility of digital tools. The third and fourth components
of the model, Motivation and Participation, highlight the
potential of digital applications to enhance both intrinsic and
extrinsic motivation among individuals with disabilities to
engage in sport. Participant experiences suggest that digital
tools—particularly those supporting training tracking and
progress monitoring—contribute to the development of self-
efficacy and a sense of autonomy. This, in turn, facilitates
sustained engagement in physical activity and the formation
of long-term active lifestyle habits. The RAMP model aims
to optimize the motivational and participatory functions of
digital applications, thereby enhancing not only access to
physical activity for individuals with disabilities, but also the
continuity of their participation.
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METHOD
A qualitative research design was employed in this study.
Qualitative research focuses on exploring individuals’

lived experiences and the meanings they attribute to these
experiences within their natural contexts [7]. In this regard,
the study collected data through semi-structured interviews
with six athletes with disabilities who actively use digital
applications in their physical activity routines. The research
aimed to understand how participants utilize digital tools
and how these tools influence their motivation, accessibility,
social interaction, and sense of independence. This approach
provides an appropriate framework to explore the role of digital
technologies in shaping the sports experiences of individuals
with disabilities.

Participants

Participants in this study were selected using purposive
sampling based on specific criteria relevant to the research aim
and the principle of data saturation [8], [9]. The participants
were individuals with at least one diagnosed type of disability
(physical, visual, hearing, or intellectual) who actively use
digital applications in their sports practices and volunteered
to take part in the study. The main inclusion criteria were: (a)
engaging in regular physical activity or sports, (b) using digital
tools (e.g., mobile apps, online tracking systems, smartwatches)
during sports activities, and (c) being at least 18 years old.

The sample consisted of six (6) athletes with diverse types
of disabilities, participating in various individual and team
sports. During the semi-structured interviews, participants
were encouraged to share their personal experiences in
depth. Their ages, sporting backgrounds, digital tool usage,
and types of disability varied. Ethical principles were strictly
adhered to throughout the study; participants’ confidentiality
was protected, and pseudonyms were used to identify each
respondent. A summary of participants demographic
characteristics and sporting backgrounds is presented in Table
1.

Table 1. Demographic Characteristics of the Participants

Participant Ase Gaiil derlm of Sport Type of Digital Years of Sports
Code 2 Disability Discipline Application Experience
Kl 24 Female Yo" Goalball Voice-guided 5
K2 28 Male Physical Wheelchair ~ Smartwatch
- Disability Basketball  training application
Pedometer and
K3 22 Female %%Ei"%@%l Athletics motivational 4
Neurological L Online training
K4 30 Male Disability Swimming lanner 8
Physical ; Smartwatch
2 e
K 26 Female piopilyy  Filates taining application
K6 21 Male Visual Riiinii Voice assistant, 5

Impairment GPS application

Procedures

Ethical approval for the study was obtained from the Ethics
Committee of Kirsehir Ahi Evran University (decision date:
03.12.2024; decision number: 2024/14/17). Participants were
selected using purposive sampling based on predetermined
inclusion criteria. A total of 11 individuals with various types of
disabilities (e.g., physical, visual, cognitive) who participated in
physical activities through digital applications were invited to
the study via email and social media announcements containing
information about the purpose of the research and an invitation
to participate. Of those invited, eight individuals agreed to
take part in the study. However, during the research process,
two participants voluntarily withdrew, and the data collection
process was completed with the remaining six participants.
Prior to the interviews, the purpose, scope, and procedures
of the study were explained in detail to all participants, and
assurances regarding confidentiality and anonymity were
provided. Informed consent forms were shared electronically,
and participants were asked to complete and sign them. Semi-
structured interviews were conducted online (e.g., via Zoom or
Google Meet), with each session lasting approximately 30 to 60
minutes. All interviews were audio-recorded with the explicit
permission of the participants and subsequently transcribed
for the purposes of analysis.

Data Collection

In this study, semi-structured interviews were employed as
the primary data collection method. The interview questions
were constructed around key themes such as digital inclusivity,
accessibility, motivation, and participation. These questions
were designed to be open-ended, allowing participants to freely
express their individual experiences. The development of the
questions was informed by theoretical approaches aimed at
understanding the role of digital applications in the physical
activity participation of individuals with disabilities (e.g.,
the RAMP model), as well as findings from prior research
[7],[12]). All interviews were conducted one-on-one by the
first author. They were scheduled at times and in settings that
were comfortable for the participants, with each session lasting
approximately 40-60 minutes. With participants’ consent, the
interviews were audio-recorded, and following each session,
the researcher took observational and reflective notes. These
notes provided contextual insight during the analysis phase
[10], [11]. The interview questions focused on participants’
experiences with digital applications, the impact of these tools
on their sport participation, and their feedback regarding the
features of such applications.
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Example questions included: “Which digital applications
do you use, and for what purposes?”, “Do you believe these
applications affect your motivation to engage in physical
activity?”, “Which digital features support or challenge you
the most while exercising?”, “Do these applications help you
connect with other individuals with disabilities?”, and “What
features would you like to see in these applications in the
future?” Where necessary, follow-up questions were asked
to allow participants to elaborate on both the functional
and emotional aspects of their experiences. The collected
data were analyzed using a thematic approach to enable an
in-depth understanding of the participants’ experiences.
To ensure ethical standards, all participants’ identities were
anonymized through pseudonyms, and confidentiality was
strictly maintained throughout the research process.

Data Analysis

The data obtained in this study were analyzed using Braun
and Clarke’s (2006) six-phase thematic analysis framework.
Following the interviews, all audio recordings were transcribed
verbatim by the researcher and were read multiple times to
develop a holistic understanding of the data. Initial codes
were generated using open coding for statements that stood
out. These codes were then grouped based on similarities to
form preliminary themes, which were subsequently reviewed
and refined to ensure conceptual clarity and coherence.
The coding and theme development process was facilitated
through the use of MaxQDA software. The resulting themes
were reviewed by two experts in the field to ensure consistency
and alignment with the study’s objectives, thereby finalizing
the analysis process.

Trustworthiness

To ensure the trustworthiness of the qualitative data, this
study was guided by the four criteria proposed by Lincoln and
Guba (1985): credibility, transferability, dependability, and
confirmability. Credibility was established through rigorous
transcription of audio-recorded interviews and the researcher’s
commitment to preserving the authenticity of participant
narratives without alteration or bias. Transferability was
supported by providing detailed descriptions of the research
process and participant characteristics. A transparent
and systematic coding process was followed to achieve
dependability, and the researcher kept regular reflective notes
to minimize potential researcher bias during data collection.
Additionally, the researcher’s professional background in
working with individuals with disabilities contributed to a

contextual sensitivity in interpreting the data.
RESULTS and DISCUSSION

This study examines how digital applications influence the
physical activity experiences of individuals from different
disability groups (such as physical, intellectual, visual, and

hearing impairments) and offers a perspective aimed at
exploring the similarities and differences in these individuals’
views on social interaction, independence, and inclusivity
in digital environments. Additionally, it provides qualitative
insights into how people with disabilities participate in
and experience physical activity processes through digital
applications. Based on the data, three main themes were
developed: a) Building Connections and Becoming Visible:
The Role of Digital Applications in Social Interaction and
Community Building, b) Overcoming or Reproducing
Barriers? Issues of Inclusivity and Accessibility in Digital
Applications, ¢) Independence Empowered by Digital
Support: Training Monitoring and Self-Efficacy. These
themes are structured within the framework of the RAMP
model (Removing Barriers, Accepting Diversity, Making
Adaptations, Promoting Participation) and are presented
along with participant narratives. The first dimension of the
model, removing barriers, draws attention to accessibility
challenges and technical obstacles in the digital environment;
accepting diversity explains how individuals establish their
presence within communities through social relationships
and digital visibility. Making adaptations contributes to
understanding customized digital training experiences
tailored to participants’ needs; lastly, promoting participation
reflects a holistic outcome of the process, highlighting
individuals’ willingness and motivation to engage in physical

activity.

Building Connections and Becoming Visible: The Role of
Digital Applications in Social Interaction and Community
Building

This theme relates to the recognition and acceptance of
diversity, such as social visibility, self-expression, and the
sense of belonging within digital environments. Participants
emphasized that applications should make visible not only
normative bodies but also diverse movement capacities.
Establishing social connections, avoiding isolation, and
feeling a sense of belonging are integrated with the acceptance
of diversity under this heading (Haegele & Hodge, 2016).
This study revealed that digital training applications not only
support physical performance but also enhance the social
visibility of individuals with disabilities, thereby strengthening
their sense of social belonging. Participants stated that
beyond individual exercise tracking, digital applications
create a sense of community that prevents users from feeling
isolated and nurtures the feeling of “belonging somewhere.”
Fitness and training applications integrated with social media
were particularly noted for their importance in making the
achievements of people with disabilities visible and creating
social space for them. One participant expressed this as
follows: “Sharing a completed workout on the app not only
makes me feel good but also allows others to see me. I used
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to feel like someone excluded, now I feel like part of a group.”
(P3). The social features offered by digital training applications
create a safe space for individuals with disabilities to express
themselves and facilitate connections with others who have
similar experiences. Group challenges, virtual communities,
and comment sections particularly strengthened empathy and
support mechanisms among users.

The statement,“Being in the same challenge with people like
me felt great. Even when I struggled that day, seeing someone’s
message kept me going. I felt like I wasn’t alone” (P4)
emphasizes the emotional support aspect of digital interaction.
These findings demonstrate the contribution of digital spaces
to psychosocial empowerment. Some participants noted that
digital applications provide a space where they can reflect
their successes without making their disabilities visible. For
individuals with limited mobility, feelings of exclusion and
othering experienced in traditional physical environments
were less pronounced in digital applications. “In the gym,
everyone was looking at me, but on the app, no one focuses
on my disability; only the workout I did is visible” (P6)
Such experiences indicate that digital environments can
compensate for the shortcomings of physical spaces. Therefore,
digitalization offers a significant alternative for equitable
participation. The community-building feature of digital
applications not only fostered interpersonal connections
but also supported increased motivation. Most participants
reported that motivational elements such as badge systems,
progress charts, virtual competitions, and user feedback
(comments, likes) positively affect their motivation. “When I
surpass the weekly goal, I get a notification. Sometimes that
notification alone is enough. It feels like someone said ‘well
done’ to me.” (P1) These external motivators helped individuals
develop sustainable physical activity habits. However, some
participants emphasized that the applications are not inclusive
enough for everyone. Particularly, the scarcity of content
tailored to the needs of people with disabilities in exercise type
options limits the potential benefits of these applications. “Most
exercise videos are not suitable for me. There are few things I
can do while sitting. I try to adapt, but it tires me.” (P5) This
situation highlights the need to reconsider digital inclusivity
not only in terms of access but also content. Thus, it is clear that
digital training applications should offer more customization
and personalization options that truly address the real needs
of individuals with disabilities. In conclusion, digital training
applications contribute significantly not only to the physical
activities but also to the social existence of individuals
with disabilities. These contributions are made possible
by strengthening social capital elements such as visibility,
connection, and self-expression through digital platforms. The
virtual communities offered by digital applications create both
support and representation spaces for people with disabilities,
which can make them more active, confident, and motivated

individuals.

Overcoming or
Accessibility Issues in Digital Applications

Reproducing Barriers? Inclusivity and

This theme directly aligns with the first pillar of the RAMP
model. Participants expressed that digital applications often
lack sufficient accessibility measures for physical, cognitive,
and sensory disabilities, and that some designs inadvertently
reproduce barriers. Elements such as interface complexity,
lack of guidance, and absence of audio feedback contribute
to digital discrimination. The data obtained in this study
reveal that digital sports applications do not always possess
an inclusive structure in terms of accessibility. Participants’
experiences indicate that digital applications create various
access challenges, particularly concerning physical, cognitive,
and sensory disabilities. They emphasized that user interface
designs sometimes reproduce barriers rather than reduce them,
thereby exacerbating digital exclusion. These findings directly
correspond with the “Removing Barriers” dimension of the
RAMP model. One participant described their user experience
related to visual impairment as follows:“The menu in the app
is very confusing. For example, I am visually impaired, but
there is no audio guidance. I proceed by trial and error without
knowing where I am pressing. This reduces my motivation.”
This statement demonstrates that the lack of audio feedback
leaves the user isolated and weakens their interaction with
the system. The extra effort visually impaired users must exert
to navigate applications creates a situation that contradicts
the apps fundamental goal — increasing and facilitating
participation. Similar issues were reported in the context of
physical accessibility. Small icons and control mechanisms
requiring precise touches in the app’s design become obstacles
for users with limited motor skills. One participant articulated
this problem as follows: “To access some parts of the app, I
need to touch small icons. Since I have limited hand mobility, I
cannot do this. There should be larger buttons or voice control
options.” This example illustrates that applications are generally
designed for the “average user,” systematically neglecting the
needs of diverse disability groups. Cognitive accessibility
complaints also emerged prominently. Especially individuals
with intellectual disabilities reported difficulty using the app
effectively due to complex texts, lengthy explanations, and
confusing menu structures. One participant stated: “It was
very hard for me to understand because there was too much
text and it was confusing. If it were explained more simply,
I could use it more easily” (P3) Such experiences highlight
that cognitive accessibility is often overlooked in digital
applications and underscore the need for simplified content
presentation. All these examples demonstrate that accessibility
is not merely a technical issue but also an ethical, social, and
design responsibility.

Turkish Journal of Health and Sport Volume:6 Issue:2 Aug 2025 I 61



Beyazoglu G.

Digital Applications and Disability Sport Participation

Participant experiences reveal that digital applications

sometimes exclude certain groups from the system,
indirectly producing discrimination. In this context, digital
inclusivity entails not only ensuring physical access but
also a fundamental reconsideration of design principles to
enable users to have independent, dignified, and sustainable
experiences. In conclusion, for digital sports applications to
offer meaningful contributions to the lives of individuals with
disabilities, prioritizing universal design principles during
the design processes is essential. This requires systematic
collection of user feedback, conducting user tests tailored to
different disability types, and treating applications as living,
continuously updated entities. The issues raised by participants
point to structural problems that must be addressed not only
technologically but also within the frameworks of social

justice and equity.

Independence Empowered by Digital Support: Training
Monitoring and Self-Efficacy

This theme relates to how digital applications enable
individuals to tailor their training processes according to their
own needs by offering personalized goals, flexible programs,
and alternative exercise options. The sense of self-efficacy
and independence develops when appropriate adaptations
are made [13]. Participants expressed that, thanks to digital
support, they were able to train independently and felt
empowered. Moreover, participant experiences reveal that
digital sports applications not only support physical activity
but also strengthen individuals’ beliefs in their own self-
efficacy and sense of independence. The increase in the ability
of people with disabilities to exercise independently is closely
related to the provision of personalized and adaptable content
by the applications. Accordingly, digital applications allow
individuals to manage their training processes at their own
pace and capacity. Participants stated that flexible programs
provided by the applications enabled them to move without
relying on others, which empowered them both physically and
psychologically. One participant exemplified this by saying:
“At first, I always had to work with someone, but now the
app shows me suitable exercises and even lets me adjust the
number of repetitions. I feel stronger” (P3) This experience
of empowerment aligns with Bandura’s self-efficacy theory.
As individuals have successful experiences, their belief in
their own capabilities increases, which triggers motivation
that translates into behavior. One participant described this
process as follows: “My confidence increased because I can
do the exercises on my own. Before, I didn't want to start
because I thought I couldn’t do it” (P6) This statement reveals
that digital applications not only provide physical guidance
but also function as a psychological support mechanism.
Participants also noted that the ability to track their training
history through applications was motivating in terms of

visualizing progress. This feedback mechanism contributes to
making the goal-setting and goal-achievement processes more
tangible. For example, one participant highlighted the positive
effect of digital monitoring tools on motivation: “I can see
how much I've improved in the app. Last month I could do
10 minutes, now I exceed 20 minutes. This encourages me to
keep going” (P2) However, some participants expressed that
digital applications did not offer sufficiently flexible options
tailored to beginner levels. This makes it difficult, especially
for individuals with limited physical capacity, to experience
early success, which can negatively affect their sense of self-
efficacy. One participant shared: “The exercises offered by
the app were too difficult for me. When I couldn’t do them
at first, my motivation was broken, and I even thought
about quitting” (P5) Another participant emphasized the
importance of considering individual differences: “There
should have been other options for someone like me who
struggles to walk. I needed suitable paths so I wouldn’t give up
immediately” (P2) These views demonstrate that increasing
the level of personalization and adaptability in digital exercise
programs is critical both for sustaining participation and for
developing individuals™ sense of self-efficacy. In conclusion,
digital sports applications are seen to support the ability to
move independently and to enhance the feeling of self-efficacy.
However, the sustainability of this process depends on the
ability of the applications to be adapted according to the type
of disability and to provide personalized feedback based on
individual performance. Thus, digital applications transcend
being merely tools and transform into empowering spaces
that contribute to individuals discovering their own potential.

CONCLUSION

This study is among the pioneering qualitative investigations
focusing on the experiences of individuals with different types
of disabilities in Turkey regarding digital sports applications.
The findings derived from participants’ experiences reveal that
digital applications are not universally accessible or inclusive.
Participants indicated that accessibility issues encompass
not only technical dimensions but also ethical, social, and
design-related aspects. Individuals from various disability
groups (visual, hearing, cognitive, and physical) emphasized
that digital platforms are predominantly developed with the
“typical user” in mind—often leading to design practices that
exclude diverse needs and, in some cases, reproduce existing
barriers. The findings also suggest that when appropriately
adapted, digital applications have the potential to enhance
individuals’ beliefs in their self-efficacy and their ability
to move independently. Participants reported being able
to exercise at their own pace, set personalized goals, and
reduce their reliance on external support through the use of
these applications. This indicates that digital environments
can support not only physical activity but also self-esteem,

Turkish Journal of Health and Sport Volume:6 Issue:2 Aug 2025 I 62



Beyazoglu G. Digital Applications and Disability Sport Participation

motivation, and a sense of autonomy. However, most
application designs are not yet accessible enough to fully realize
this potential. In conclusion, while digital sports applications
hold significant potential for promoting inclusivity, in their
current forms they tend to exclude many disability groups.
Therefore, future research should adopt a holistic approach
that explores the diverse experiences of different disability
populations. In particular, focusing on the digital experiences
of individuals with cognitive disabilities is critical for the
development of inclusive digital designs. Collaborative efforts
among researchers, technology designers, and sports scientists
are necessary to develop applications based on universal design
principles—prioritizing accessibility and user-centeredness.
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Abstract

Objective: This study was conducted to measure the relationship between interpersonal emotion regulation
and obsessions and compulsions related to the partner and romantic relationships.

Materials and Methods: A total of 250 individuals, aged 18-65, 93 men and 157 women, who were in an
ongoing romantic relationship, participated in the study. Participants, who were reached through snowball
sampling and volunteered to participate, were administered the Demographic Information Form, the Romantic
Relationship-Oriented Obsessive-Compulsive Scale (RROOCS), the Partner-Related Obsessive-Compulsive
Symptoms Scale (PROCSS), and the Interpersonal Emotion Regulation Scale (IERS). Data obtained from the
study were analyzed using the SPSS 25 software.

Results: The analysis revealed a significant positive relationship between the romantic relationship-oriented
obsession and compulsion scores and interpersonal emotion regulation scores (r = .29, p <.05). Additionally,
a positive significant relationship was found between obsessions and compulsions related to the partner and
interpersonal emotion regulation (r = .27, p <.05).

Conclusion: Considering that these concepts, which have been relatively new in the literature, have started
to be researched, it is believed that studying them is important. Understanding these issues in relation to
disturbing thoughts about romantic relationships and partners will help individuals in the resolution process.
It is also thought that this research can guide practitioners working in the fields of family and couples therapy.

Keywords: Emotion Regulation, Romantic Relationship, Partner, Obsession, Compulsion

Ozet

Amag: Bu caligma kisilerarasi duygu diizenleme ile partner ve romantik iligskiye yonelik obsesyonlar ve
kompulsiyonlar arasindaki iligkiyi 6lgmek amaciyla yapilmstir.

Gere(; ve yontem: Calismaya siiregelen bir romantik iliski igerisinde olan, 18-65 yas araliginda, 93’ti erkek
157si kadin toplam 250 kisi katilmistir. Kartopu ornekleme yontemi ile ulagilan, ¢aligmaya katilmaya
goniillii katilimcilara Demografik Bilgi Formu, Romantik fliski Odakli Obsesyon ve Kompulsiyonlar Olgegi
(RIOKO), Partnere ligkin Obsesif Kompulsif Belirtiler Olcegi (PIOKBO) ve Kisilerarast Duygu Diizenleme
Olgegi (KDDO)’nde yer alan sorular yénlendirilmistir. Calismadan elde edilen verilerin analizi SPSS 25 paket
programu aracihigiyla yapilmistir.

Bulgular: Yapilan analiz sonucunda, romantik iliskiye yonelik obsesyon ve kompulsiyon puanlar: arttik¢a
kisilerarast duygu diizenleme puanlarinin da arttigi anlaml bir iliski oldugu anlagilmustir (r = .29, p < .05).
Ayrica partnere yonelik obsesyonlar ve kompulsiyonlar ile kisilerarasi duygu diizenleme arasinda da pozitif
yonde anlamli bir iligki oldugu saptanmustir (r = .27, p <.05).

Sonug: Alanyazinda gorece yeni aragtirilmaya baglanmig bu kavramlarin ¢aligilmasinin 6nemli oldugu, sorunun
¢oziimiinde kaynaga ulasabilmenin en 6nemli etken oldugu géz oniine alinarak bireylerin romantik iligki
ve partnerlerine yonelik rahatsiz edici diisiincelerini anlamlandirabilmeleri noktasinda fayda saglayacagina
inanilmaktadir. Aile ve ¢ift terapisi alaninda galigan uygulayicilara da rehber olusturabilecegi distiniilmektedir.

Anahtar Kelimeler: Duygu Diizenleme, Romantik {ligki, Partner, Obsesyon, Kompulsiyon
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GIRIS

Duygular, belirli bir uyarana kars1 gosterilen ve 6nemli kabul
edilen tepkilerdir [1]. Insanlar sosyal varliklardir, dolayistyla
duygular, bireylerin hayatlarin1 stirdiirebilmeleri, anlam
olusturabilmeleri ve yasam kalitelerini iyilestirebilmeleri
acisindan bityiik bir rol oynar [2]. Duygularin olumlu ve
olumsuz olmak tizere birden fazla etkisi mevcuttur. Ornegin
duygular, bireylerin bellegini gelistirir, sosyal ortamda daha
etkili iletisim kurmalarina yardimeci olur ve gevreden gelen
onemli uyarilar1 fark etmelerini saglar. Bununla birlikte
duygularin siddeti, siiresi ve sekli uygun olmadiginda, kisiye
zarar verebilecek etkiler yaratabilirler [3]. Duygu diizenleme,
bireyin hissettigi duygular1 hem kendi i¢sel diinyasinda
anlayabilmesi hem de sosyal etkilesimlerde saglikli bir
bi¢imde kullanabilmesi a¢isindan 6nemli bir beceridir [4].
Duygu diizenleme, bireyin duygusal deneyimlerini izleme,
bu deneyimleri sekillendirme ve duygularina yonelik
degerlendirmeler yapabilme siireci olarak tanimlanir [5]. Bir
bagka deyisle, duygu diizenleme, duygunun ne kadar siireyle
yasanacagl, nasil hissedilecegi ve disa nasil yansiyacag: ile
ilgili bir siiregtir [6].

Insanin sosyal bir varlik oldugu kabul edilerek gelistirilmis
olan Kkisilerarasi duygu diizenleme modeline gore, birey
duygularin1 diizenlerken sosyal c¢evresini bir ara¢ olarak
kullanir [7].

sosyal

Yani, kisilerarasi duygu diizenleme, bireyin
cevresiyle etkilesimde bulunarak kendi ya da
bagkalarinin duygularini diizenleme siirecidir. Bu siireg,
hem igsel hem de dissal diizenleme sistemlerini kapsar [8].
Igsel duygu diizenleme, bireyin sosyal etkilesimleri yoluyla
kendi duygularini yonetmesidir. Bu baglamda, kisi olumlu
duygularin1  ¢evresindeki insanlarla paylasarak onlar1
giiclendirmeyi, olumsuz duygularini ise ¢evresinden alacag:
destekle hafifletmeyi hedefler. Dissal duygu diizenleme ise
baskalarinin duygularini diizenlemeye yonelik bir ¢abadir.
Genellikle, bireyler olumsuz duygular yasayan birine destek
olarak, onun duygusal durumunu hafifletmeye ve duygularini

olumlu yonde degistirmeye ¢aligir [9].

Kisileraras: duygu diizenleme modelinde dort farkli strateji
bulunmaktadir. Bunlardan ilki, sosyal model alma stratejisidir
ve bu strateji, bireyin karsilastig1 zorluklarla basa ¢ikabilmek
icin bagkalarini gozlemleyip onlarin deneyimlerinden
faydalanmasini igerir. Olumlu duygular1 artirma stratejisi,
kisinin olumlu duygularin: giiglendirmek veya bu duygularin
stiresini uzatmak i¢in bagkalarina yonelmesidir. Bakis acisi
edinme stratejisi, bireyin olumsuz duygusal deneyimlerini
hafifletmek bakis

bagvurmasini ifade eder. Son olarak yatigtirilma stratejisi,

amactyla diger kisilerin acilarina

bireyin duygusal yogunlugunu azaltmak icin bagkalarinin
sefkatli ve anlayish yaklasimlarina ihtiya¢ duymasidir [7].

Insanlar, sosyal cevrelerinde bagskalariyla etkilesimde
bulunarak varliklarini strdiiriirler. Bu varolus siirecinde
bireyler sadece sosyal etkilesimlerde bulunmakla kalmaz,
ayni zamanda romantik iliskilerde de yer almay1 gereksinim
[10].

partnerlerine karsi olumlu duygular beslerken ayni zamanda

olarak hissederler Romantik iligkilerde bireyler,
baz1igsel paylagimlar da gerceklestirirler. Romantik iligkilerin,
insanlarin duygusal gelisimleri {izerinde énemli bir etkisi
oldugu bilinmektedir ve bu iligkilerde yasanan sorunlarin
¢ozillmesinde bireylerin bas etme becerileri, iliskinin geklini
ve devamliligini belirlemede rol oynamaktadir [11]. Romantik
iligkileri etkileyen pek ¢ok faktoér bulunmaktadir. Ornegin,
gercekei olmayan inanglarin, bireylerin romantik iliskilerini
olumsuz yonde etkileyebilecegi ve partnerlerin arasinda
sorunlarin yasanmasina yol agabilecegi gozlemlenmektedir

[12].

[liski temali obsesif kompulsif belirtiler, bir romantik iliski ya
da partneri merkezine alan obsesyonlar1 ve bu obsesyonlardan
kaynaklanan kaygi ve sikintiyr azaltmak amaciyla yapilan
kompulsif davraniglar1 igerir. Bu obsesyonlar, siirekli
tekrarlayan distinceler, imgeler ya da dirtiiler seklinde ortaya
¢ikabilir. Egodistonik sekilde gerceklesen bu obsesyonlar,
kisinin istemi diginda meydana gelir, utang ve sugluluk
duygularina yol agabilir. Bireyler, bu diislincelerin yol agtig1
kaygi ve sikintiyr hafifletmek icin ¢esitli kompulsif davraniglar
sergileyebilirler. Bu davranislar arasinda, iliskideki mutlu
anlar1  zihninde canlandirma seklinde nétralizasyon,
iliskinin dogru olup olmadigini bagkalarina sorma seklinde
glivence arama, partnerin Ozelliklerini potansiyel adaylarla
kargilastirma seklinde kargilastirma ve partnerine kargi
duygularini tartma seklinde kontrol etme yer almaktadir.
Kompulsif davranislar, kontrol edilemez bir sekilde ortaya
¢ikar ve bireyler, zamanlarinin biiyitkk bir kismini bu tiir

davraniglari sergileyerek gecirebilirler [13].

fliski temali obsesyon ve kompulsif davranig bigimleri,
romantik iliski siireci boyunca ortaya c¢ikabilecegi gibi,
birlikte yasamaya basglama, evlenme veya ¢ocuk sahibi olma
gibi iliskinin 6nemli dénemeclerinde de goriilebilir. Ayrica
ilisgki igindeki problemler veya ayriliklar, bu belirtilerin
daha da artmasina neden olabilmektedir. liski temali
obsesyon ve kompulsif davranig bicimleri yasayan bireyler,
potansiyel partner adaylarina zarar verebilecekleri veya
geemis iliskilerindeki belirtilerin tekrar edecegi endisesiyle
yeni romantik iliskiler kurmaktan kaginabilirler [13]. Yapilan
arastirmalara gore, iliski temal1 obsesif kompulsif belirtilerin
iki temel boyutu vardir [14, 15]. Bu iki temel boyut partnere
iliskin obsesyon ve kompulsiyonlar ile romantik iligkiye yonelik
obsesyon ve kompulsiyonlar olarak isimlendirilmektedir
[16]. Romantik iligskiye yonelik obsesyonlar, tekrarlayici
duisiinceleri igerir ve bu disiinceler ti¢ ana faktorden olugur:
partnerle ilgili duygular, partnerin kisiye yonelik duygulari
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ve romantik iliskinin dogruluguna dair siipheler. Bireyler,
bu diistinceleri kontrol edebilmek amaciyla gesitli kompulsif
davranislar gelistirebilirler [13]. Diger bir boyut olan partnere
yonelik obsesyonlar ise partnerle ilgili tekrarlayici diigiinceler
ve imgeler seklinde meydana gelmektedir. Bu belirtileri
gosteren bireyler, partnerlerinin eksikliklerine yogunlagarak,
bu digiinceleri kontrol etmek icin kompulsif davraniglar
sergileyebilirler [15].

Iligski temali obsesyon ve kompulsif davranig bicimlerinin
romantik iliski tizerinde olumsuz etkileri oldugu bilinmektedir.
Bu belirtiler, cinsel doyumu ve iliski doyumunu azaltabilir ve
iligkilerde siddet gortilme ihtimalini artirabilir [17]. Ayrica
kayg1 ve depresyon gibi bireysel faktorlere de olumsuz etkileri
vardir [14,15]. Romantik iliski ve partner igerikli obsesyon
ve kompulsif davranis bigimleri genellikle bir arada gorilir
ve birbirlerini pekistirerek devam etmelerini saglarlar [18].
Bununla birlikte, her iki boyutun da kendine 6zgii 6zellikleri
bulunmaktadir [19]. Ornegin, viicut dismorfik endiseler,
partner icerikli obsesyon ve kompulsif davranig bi¢imlerini
etkilerken, romantik iliski icerikli olanlar1 etkilememektedir
[15].

Bireylerinsosyalgevreleriaraciligryladuygularinidiizenlemeleri,
yansitma bicimlerini belirlemeleri ve farkindalik gelistirmeleri,
iliskilerinde 6nemli bir yer tutmaktadir. Baglanma bi¢imlerinin
iligkilerdeki  etkisi
kisileraras1 duygu diizenleme stratejilerinin biyiik bir 6neme

kisilerarasi goz Oniline alindiginda,
sahip olabilecegi degerlendirilmektedir. Sosyal etkilesimler
yoluyla duygu diizenleme, bireyler icin oldugu kadar toplum
saglig1 acisindan da onemlidir. Bu nedenle kisilerarasi duygu
diizenlemenin degiskenler tizerindeki etkilerinin arastirilmast,
biiyiik bir deger tasimaktadir [20]. Bu galisma, kisilerarasi duygu
diizenlemenin partner ve romantik iligki icerikli obsesyon ve
kompulsif davranis bigimleri tizerindeki etkilerini inceleyerek,
bireylerin romantik iliskilerindeki sorunlari anlamalarina
yardimci olmayi, alandaki uygulayicilara rehberlik etmeyi ve

alanyazina katki saglamay1 amaglamaktadir.

MATERYAL VE YONTEM
Arastirma Yontemi

Aragtirma igin gerekli izin Bursa Uludag Universitesi
Aragtirma ve Yaymn Etik Kurulundan alindiktan sonra,
verilerin toplanmasi amaciyla gerekli 6lcekler, demografik
bilgi formu ve bilgilendirilmis onam formu Google Forms
platformuna yiiklenerek katilimcilara yonelik bir ¢agr1 metni
olusturulmustur. Katilimcilara, kartopu 6rnekleme teknigi ile
ulasilmigtir. Formun basinda yer alan bilgilendirilmis onam
formunda, ¢alismanin goniilliliik esasina dayandig belirtilmis
ve gonillii olarak katilmak isteyenlerin devam etmeleri
saglanmustir. Katilimcilara sirasiyla gerekli 6lgeklerdeki sorular
yonlendirilmistir.

Arastirma Orneklemi

Aragtirmaya katilan toplam 250 kisiden 93t (%37.2) erkek,
157si (%62.8) kadindir. Katihmcilarin 121°i (%48.4) 18-25 yas
araliginda, 129’u (%51.6) ise 25-65 yas araligindadir. Egitim
diizeylerine gore ise; 4 (%1.6) okur yazar, 6 (%2.4) ilkokul
mezunu, 6 (%2.4) ortaokul mezunu, 62 (%24.8) lise mezunu, 35
(%14) 6n lisans mezunu, 120 (%48) tiniversite mezunu, 15 (%6)
yitksek lisans mezunu ve 2 (%0.8) doktora mezunu katilimci
bulunmaktadir.

Veri Toplama Araclari
Demografik bilgi formu

Katilimcilarin sosyodemografik bilgilerini toplamak amaciyla
hazirlanmis olan bu formu arastirmaci olusturmustur. Formda
katilimcilarin yas, cinsiyet, egitim durumu, sosyoekonomik
seviyeleri, psikiyatrik bir tan1 alip almadiklary, iliski durumu ve
stiresi gibi sorular bulunmaktadir.

Kisileraras: duygu diizenleme 6l¢egi (KDDO)

Tiirkee gegerlilik ve giivenilirlik ¢aligmasi Kog ve arkadaglar:
(2019) tarafindan yapilan, orijinalini Hofmann vearkadaslarinin
(2016) olusturdugu bu 6l¢ek katilimcilarin kisilerarast duygu
diizenleme becerilerini 6l¢mek i¢in kullanilmigtir [21,7] . Olgek
20 maddeden olusur ve 5’li Likert tipi bu dl¢ekte 1 (Kesinlikle
dogru degil) ile 5 (Tamamen dogru) arasinda degerlendirilir.
Olgegin dért alt boyutu vardir: bakis agis1 edinme (a = .77),
sosyal model alma (a = .87), olumlu duygular: arttirma (a =
.81) ve yatistirilma (o = .86).

Partnere iligkin obsesif kompulsif belirtiler 6lgegi (PIOKBO)

Partner igerikli obsesyon ve kompulsiyonlar1 6l¢gmek amaciyla
Doron ve arkadaglar1 (2012b) tarafindan gelistirilen bu 6lgegin
Tiirk¢e uyarlamasini Trak ve Inozii (2017) yapmustir [15,16].
Olgek, 0 (Bana hig uygun degil) ile 4 (Bana ok uygun) arasinda
degerlendirilir ve toplamda 24 maddeden olusur. Puan aralig1 0
ile 96 arasindadir; puanlar arttikca partnere iliski obsesyonlar
ve kompulif davranig bicimleri de artmaktadir. Tiirk¢e uyarlama
i¢in i tutarlilik katsayis1 0.94 olarak bulunmustur.

Romantik iliski odakli obsesyon ve kompulsiyonlar o6l¢egi
(RIOKO)

Romantik iligki igerikli obsesyon ve kompulsif belirtileri 6l¢mek
i¢in Doron ve arkadaglar1 (2012a) tarafindan gelistirilen 6l¢egin
Tiirkge uyarlamasini Trak ve Inézii (2017) yapmistir [14,16].
Olgek 12 maddeden olusur ve 0 (Bana hi¢ uygun degil) ile 4
(Bana ¢ok uygun) arasinda degerlendirilir. Puanlar arttik¢a
romantik iliskiye doniik obsesyon ve kompulsiyon yogunlugu
da artar. Tiirk¢e uyarlamada i¢ tutarlilik katsayis1 0.89dur.
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Verilerin Analizi

Bu ¢alismada kayip veri analizi yapilmamustir, ¢iinkii Google
Form araciligiyla veri toplama islemi gerceklestirilmis ve tiim
sorularin yanitlanmas: zorunlu hale getirilmistir. Verilerin
i¢ tutarliligini belirleyebilmek amaciyla Cronbach alfa (a)
degeri kullanilmigtir. o degeri 0.70 ve {izeri olan degiskenler,
i¢ tutarlilig1 yiiksek kabul edilmigtir [22]. Cronbach alfa degeri
0.70’in altinda olan degiskenler analizlere dahil edilmemistir.
Verilerin normal dagilimini analiz etmek i¢in basiklik ve
carpiklik degerleri kullanilmigtir; verilerin normal dagilim
sergileyebilmesi i¢in c¢arpiklik ve basiklik degerlerinin
+1.5 ile -1.5 arasinda olmalidir [23]. Verilerin ikili grup
karsilastirmalarinda Bagimsiz Gruplar T testi, ii¢ veya daha
fazla grubun karsilastirilmasinda ise Tek Yonléi Varyans
(ANOVA)  kullanilmustir.
neticesinde anlamli bir fark bulunursa, ilgili farkin hangi

Analizi Grup karsilastirmasi
gruplar arasinda oldugunu belirlemek i¢in Tukey Post Hoc
testi uygulanmigtir. Varyans homojenligini degerlendirmek
icin Levene testi yapilmistir ve bu testin p degeri 0.05’ten
biiyiikse, varyans homojenligi kabul edilmistir [24].

Degiskenler arasindaki iliskililik durumunu belirleyebilmek
icin Pearson Korelasyon Testi yapilmistir. Kisilerarasi
duygu diizenleme bagimsiz degisken olarak, romantik iligki
temalt obsesyonlar ve kompulsiyonlar, partnere iligkin
obsesyonlar ve kompulsiyonlar ise bagimli degiskenler olarak
degerlendirilmistir. Anlamlilik diizeyi 0.05 olarak kabul

edilmigstir ve analizler SPSS 25 yazilimi ile gergeklestirilmistir.

BULGULAR
Calismadaki Degiskenlerin ic Tutarlilik Katsayilari

Bu ¢aligmada bulunan degiskenlerin i¢ tutarlilik katsayilar,
Cronbach alfa (a) degeriyle hesaplanmistir. Bu dogrultuda,
romantik iligki icerikli obsesyonlar ve kompulsiyonlar i¢in
Cronbach alfa degeri .85, partnere yonelik obesyonlar ve
kompulsiyonlar i¢in .93 ve kisilerarasi duygu diizenleme igin
.94 olarak belirlenmistir.

Katilimcilarin Demografik Bilgileri

Tablo 1. Katilimcilara iliskin demografik bilgiler

Degiskenler N %
Cinsiyet

Kadin 157 62.8
Erkek 93 372
Yas

18-25 yas i1 484
25-65 yas 129 51.6
Algilanan sosyo-ekonomik diizey

Diisiik 43 17.2
Orta 192 76.8
Yiiksek 15 6.0
Egitim durumu

ilkogretim-lise 78 31.2
Universite ve tizeri 172 68.8
Tliski durumu

Evli-nisanl 76 30.4
Sevgili-sozlii 99 39.6
Flort-diger 75 30
Tligki stiresi

0-5y1l 186 744
5-10 yil 31 12.4
10 yul ve tizeri 33 13.2

Betimleyici istatistikler

Tablo 2. Degiskenlerin betimleyici istatistikleri

Degiskenler X SS Carpiklik Basiklik Minimum Maksimum
RIOOKB 14.84 11.74 .68 -.35 0 48
POOKB 22.73 21,15 .98 21 0 96
KDD 62.40 15.63 -.07 =21 20 100

RIOOKB; romantik iliski odakl obsesif kompulsif belirtiler, POOKB; partner odakl1 obsesif kompulsif belirtiler,

KDD; kigileraras: duygu diizenleme, SS; standart sapma

Karsilagtirma Testleri

Degiskenlerin cinsiyete gore anlamli olarak farklilagip
farklilagmadigina iliskin bulgular

Tablo 3. Degiskenlerin cinsiyete gore bagimsiz grup t testi

analizi

Degiskenler Cinsiyet N X Ss T P

RIOOKB Kadin 157 15.78 11.73
1.65 10

Erkek 93 13.26 11.64

POOKB Kadin 157 23.47 20.32
71 48

Erkek 93 21.49 22.53

KDD Kadin 157 65.03 14.83
3.53mN .00

Erkek 93 57.97 16.00

*p< .05.** p< .01, RIOOKB; romantik iligki odakl: obsesif kompulsif belirtiler, POOKB; partner odakli obsesif
kompulsif belirtiler, KDD:; kisileraras1 duygu diizenleme, SS; standart sapma

Yapilan Levene testi analiz sonucunda romantik iligki igerikli
obsesyonlar ve kompulsiyonlar (p= .54), partnere yonelik
obsesyonlar ve kompulsiyonlar (p=.38) ve kisilerarasi duygu
diizenleme (p= .88) degerleri p> .05 kosulunu sagladig: icin
degiskenlerin varyans homojenligi saglanmigtir.

Yapilan bagimsiz grup t testi sonucu neticesinde partnere
iliskin obsesyonlar ve kompulsiyonlarin (t= .71, p>.05) ile
romantik iligki icerikli obsesyonlar ve kompulsiyonlarin (t=
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1.65, p>.05) cinsiyet a¢isindan anlamli sekilde farklilasmadig:
anlagilmigitr. Ancak kisilerarasi duygu diizenlemenin (t=
3.53, p<.05) cinsiyet agisinda anlamli diizeyde farklilagtig:
bulunmugtur. Bu degiskenlige gore erkeklerin kisilerarasi
duygu diizenleme puani (XX= 65.03) kadinlarin kisileraras:
duygu diizenleme puanindan (XX= 57.97) anlamli olarak daha

duygu diizenleme (t= .81, p<0.05) egitim durumuna gore
anlaml bir sekilde farklilagmamaktadir.

Degiskenlerin iligki durumuna gore anlaml olarak farklilagip
farklilagsmadigina iligkin bulgular

Tablo 6. Degiskenlerin iliski durumuna gére tek yonlii varyans

yiiksek bulunmustur. analizi
. . . RIOOKB Evli- nisanlt 76 1097 1135 6.84** .00 (Evli-nisanh ile sevgili-sdzlii)
Deg1§kenler1n yaga  gore anlamli  olarak farkhla§1p Sevgili—iﬁzh‘l 99 1560 1228 (Evli-niZanh ile ﬂiij-diger)
farklilasmadigina iliskin bulgular Flort- diger 751765 1042
POOKB Evli- niganh 76 19.04 2282 257 .08
Tablo 4. Degiskenlerin Yasa gore bagimsiz grup t testi analizi Seveilisezi 99 2251 2L1S
Flort- diger 75 26.77 18.81
Degiskenler Yas N X Ss i P KDD Evli- nisanlt 76 6249 1597 03 97
RIOOKB 18-25 yas 121 16.31 12.21 53 = Sevgili-szla 99 6263 1575
25-65 yas 129 13.47 1115 Flort- diger 75 62.03 1532
POOKE 1825 yas 12l p— 2030 *p< 05.**p=<.01, RIDOKB; romantik iliski odakli obsesif kompulsif belirtiler, POOKB; partner odakli obsesif
51 61 kompulsif belirtiler, KDD; kisilerarasi duygu diizenleme, SS: standart sapma
25-65 yas 129 22.08 21.97
KDD 18-25 yas 121 61.56 15.82 5 g . . . X . . L
2565 yas 129 63.19 15.46 Levene testi analizi sonuglarina gore, romantik iligki icerikli

*p< .05.**p=<.01, RIOOKB; romantik iliski odakli obsesif kompulsif belirtiler, POOKB; partner odakli obsesif
kompulsif belirtiler, KDD; kisilerarasi duygu diizenleme, SS; standart sapma

Levene testi analizinin sonuglarina gore, romantik iliski
icerikli obsesyonlar ve kompulsiyonlar (p= .13), partnere
iligkin obsesyonlar ve kompulsiyonlar (p= .17) ve kisilerarasi
duygu diizenleme (p= .67) degerlerinin p> .05 oldugu ve bu
nedenle degiskenlerin varyans homojenliginin saglandig: tespit
edilmistir.

Bagimsiz grup t testi sonuglarina gore ise, romantik iligki
icerikli obsesyonlar ve kompulsiyonlar (t= 1.92, p>.05),
partnere iligkin obsesyonlar ve kompulsiyonlar (t= .51, p>.05)
ve kisileraras1 duygu diizenleme (t= -.83, p<0.05) yasa gore
anlamli bir degiskenlik gostermemektedir.

Degiskenlerin egitim durumuna gore anlaml olarak farklilagip
farklilagmadigina iliskin bulgular

Tablo 5. Degiskenlerin egitim durumuna gore bagimsiz grup t
testi analizi

Degiskenler Egitim durumu N X Ss T P

RIOOKB 1lkbgretim-lise 78 16.82 1T 1.80 07
Onlisans ve tizeri 172 13.95 11.41

POOKB 1lksgretim-lise 78 25.69 2323 149 -14
Onlisans ve tizeri 172 21.39 20.06

KDD {1k gretim-lise 78 63.60 17.43 81 42
Onlisans ve tizeri 172 61.86 14.76

*p< 05, **p<.01, RIDOKB; romantik iliski odakli obsesif kompulsif belirtiler, POOKB; partner odakli obsesif
kompulsif belirtiler, KDD; kisileraras: duygu diizenleme, SS; standart sapma

Levene testi analizi sonuglarina gore, romantik iligki icerikli
obsesyonlar ve kompulsiyonlar (p= .18), partnere iliskin
obsesyonlar ve kompulsiyonlar (p= .12) ve kisilerarasi duygu
diizenleme (p= .07) degerlerinin p> .05 oldugu ve bu nedenle
degiskenlerin varyans homojenliginin saglandig: belirlenmistir.

Bagimsiz grup t testi sonuglarina gore ise, romantik iliski icerikli
obsesyonlar ve kompulsiyonlar (t=1.80, p>.05), partnere iliskin
obsesyonlar ve kompulsiyonlar (t= 1.49, p>.05) ve kisilerarasi

obsesyonlar ve kompulsiyonlar (p= .06), partnere iliskin
obsesyon ve kompulsiyonlar (p= .24) ve kisileraras1 duygu
diizenleme (p= .42) degerlerinin p> .05 oldugu ve dolayisiyla
degiskenlerin varyans homojenliginin saglandig goralmiistiir.

Tek yonli varyans analizi sonuglarina gore ise, partnere iliskin
obsesyonlar ve kompulsiyonlar (F = 2.57, p>.05) ve kisileraras:
duygu diizenleme (F = .03, p>.05) iliski durumuna gore anlamli
bir fark gostermemektedir. Ancak, romantik iligski icerikli
obsesyonlar ve kompulsiyonlar (F = 6.84, p<.05) iliski durumu
acisindan anlaml diizeyde degismistir. Bu farkin gruplarinin
hangisi oldugunu belirlemek i¢in Post Hoc testlerinden Tukey
testi yapilmistir. Sonuglara gore, sevgili-sozlilerin (XK =
15.69) ve flort-digerlerinin (XX = 17.65) romantik iligki i¢erikli
obsesyonlar ve kompulsiyonlar puanlari, evli-nisanli olanlardan
(XK = 10.97) anlaml sekilde daha yiiksek bulunmustur.

Degiskenlerin korelasyon degerlerine iliskin bulgular

Tablo 7. Degiskenlerin pearson korelasyon testi

Degiskenler 1 2

1. RIOOKB

2.POOKB NEA

3.KDD 29%* 27%*

*p< .05.**p<.01, RIOOKB; romantik iliski odakl obsesif kompulsif belirtiler, POOKB; partner odakli obsesif

kompulsif belirtiler, KDD; kisilerarasi duygu diizenleme, SS; standart sapma

Yapilan analiz sonucunda, romantik iligki igerikli obsesyonlar
ve kompulsiyonlar ile kisileraras1 duygu diizenleme arasindaki
iligki pozitif yonlii ve anlamli bulunmustur (r = .29, p < .05).
Ayrica, partnere iligkin obsesyonlar ve kompulsiyonlar ile
kisileraras1 duygu diizenleme arasindaki iliski de pozitif yonli
ve anlamli bulunmugtur (r = .27, p <.05).
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TARTISMA

Bu c¢alisma kisilerarasi duygu diizenlemenin partner ve
romantik iliski igerikli obsesyon ve kompulsif davranis
bicimleri tizerindeki etkisini aragtirmak amaci ile yapilmistir.
Ayrica  katilmcilarin  Kkisilerarast  duygu  diizenleme,
partner ve romantik iliski icerikli obsesyon ve kompulsif
davranig bigimleri diizeylerinin sosyodemografik ozellikler

cercevesinde degisip degismedigini de arastirmistir.

Yapilan analizler sonucunda romantik iliski ve partner
igerikli obsesyon ve kompulsif davranis bicimlerinin cinsiyet
degiskeni ile bir iliskisinin olmadig1 gorilmistiir. Alanyazinda
destekler nitelikte
[14,15,25-30]. Calismada kisileraras1 duygu diizenlemenin

calismay1 bircok bulgu mevcuttur
cinsiyet degiskenine gore farklilastig1, erkeklerin kisileraras:
duygu diizenleme puaninin kadinlardakinden anlamlh
diizeyde yiiksek oldugu bulunmustur. Bu bulgu alanyazindaki
bazi bulgulardan farklidir. Yapilan bir ¢alismada kadinlarin
duygulari kabul etme ve bagkalarinin duygularini degistirmeye
caligma duzeyleri erkeklerden fazla bulunmustur [31]. Bir
diger ¢aligmada ise kadinlarin kisilerarasi duygu diizenleme
puanlarinin erkeklerden ¢ok oldugu gérilmistir [32].
Ozellikle topluluk¢u kiiltiirlerde erkeklerin duygularini
yansitma noktasinda bazi 6n yargilara maruz kaldiklari ve daha
az duygularina yonelik diizenleme yaptiklar1 diisiniilmekte
olup ¢alismadan elde edilen bu bulgu beklenmedik olarak
degerlendirilmistir.

Calismada kisileraras1 duygu diizenleme, romantik iliski ve
partner icerikli obsesyon ve kompulsif davranis bigimlerinin
yasa,
gostermedigi, kisilerarasi1 duygu diizenleme ve partner

egitim durumuna gore anlamli bir degiskenlik

icerikli obsesyon ve kompulsif davranig bi¢imlerinin iligki
durumuna gore farklilasmadig: fakat romantik iligki icerikli
obsesyon ve kompulsif davranis bicimlerinin iligki durumuna
gore farklilastigi gorilmistir. Bu farkliliga gore sevgili ve
sozlilerin romantik iligki icerikli obsesyon ve kompulsif
davranig bicimlerinin diger iligki tiirlerine gore daha fazla
oldugu bulunmugtur. Alanyazinda bu konuda farkli bulgular
yer almaktadir. Yapilan bir ¢alismada ilgili ¢caligmayla benzer
sekilde sevgililerin romantik iligski igerikli obsesyon ve
kompulsif davranig bi¢imleri puaninin sozlii, nisanl ve evli
olanlardan daha fazla oldugu bulunmustur [28]. Baska bir
calisma ise evlilerin bekarlara gore daha fazla romantik iliski
igerikli obsesyon ve kompulsif davranis bicimleri sergiledigini
gostermistir [33]. Yapilan bir calismada iligki tiirti ile hem
romantik iliski hem de partner icerikli obsesyon ve kompulsif
davranig bicimleri arasinda bir iligki bulunamamigstir [34].
Sevgililik ve sozliliik siireci iliskinin akibeti noktasinda
soru isaretlerinin daha fazla yasanabilecegi bir nokta olarak
distiniilebilir. Hem iligskiyi belirli bir noktaya getirmis
olmak hem de gelecege yonelik sorgulamalar yapmak kisinin
romantik iligkisi hakkinda daha fazla diisiinmesine ve bu

distinmenin zamanla sagliksiz bir duruma gelmesine yol
acabilmektedir.

Arastirmada son olarak kisileraras1 duygu diizenleme ile hem
partner icerikli hem de romantik iligki icerikli obsesyon ve
kompulsif davranis bigimleri arasindaki iliskinin pozitif ve
anlamli oldugu bulunmusgtur. Bu durum kisileraras1 duygu
diizenleme puanlari arttik¢a partner ve romantik iligki igerikli
obsesyon ve kompulsif davranis bi¢imleri puanlarinin da
arttigini gostermektedir. Yapilan bir ¢alismada kisilerarasi
duygu diizenleme becerilerinin kullanim bi¢imi ve miktarinin
romantik iligkiler gibi kigileraras: iligkiler tizerinde etkili
oldugu anlagilmistir [35]. Baska bir ¢calismada ise kisilerarasi
duygu diizenlemenin iligki kalitesini yordadigi bulunmustur
[36]. Bir romantik iliski icerisinde partnerlerin kisileraras
duygu diizenleme becerileri dogrultusunda birbirlerine temas
etme, sarilma, el ele tutusma gibi davranislar sergilemesi
iliskideki iligki
arttirmaktadir [37,38]. Ayrica romantik iliskiden alinan

yakinligi ve dolayisiyla da kalitesini
doyumun artmas: duygu diizenleme becerilerinin de artmasini
saglamaktadir [39]. Bu ¢aligmalar 1s18inda duygularini
diizenleme noktasinda sosyal ¢evreyi kullanmanin bireylerin
romantik iligkilerini bazi noktalarda etkiledigi anlagilmigtir.
Dolayisiyla da bu ¢alismada kigileraras: duygu diizenlemenin
kisilerin partnerlerine ve romantik iligkilerine yonelik
girici dugiince, dirti ve kompulsif davranis bigimlerini
etkileyebilecegi diigiintilmiistiir. Bireylerin iletisim becerileri,
hayata bakis acilar;, degerleri gibi Ozelliklerin romantik
iligkiyi etkilemesinin yaninda duygularini yansitma ve
diizenleme bicimlerinin de romantik iligkileri etkilemesi
dogal bir durumdur. Clinkti duygular da etkilesimi baslatma
ve sirdiirme noktasinda Onem arzederler. Duygularini
diizenleme konusunda daha fazla ¢evreyi kullanmanin
bireylerin daha fazla digerlerinin duygu ve diistincelerini
onemsedigini gosterdigi diigiintildigiinde digeri ile kurdugu
romantik iliskisinde de hem partnerine hem iligkisine yonelik
odaginin digerlerinden fazla olmasi olas1 bir durumdur.

SONUC

Sonug olarak bireyin sosyal gevre igerisinde duygu diizenleme
becerilerini romantik iligki icerisinde oldugu partneri
araciligiyla gelistirmek istemesi muhtemeldir. Fakat duygular:
deneyimleme, yansitma ve diizenleme noktasinda birbirinden
farkli becerilere sahip partnerler bu durum karsisinda hayal
kirikligina ugrayabilirler. Ya da duygularini diizenleme
konusunda ¢evreyi daha fazla 6nemseyen bireyler romantik
iligkilerinde de partnerlerinden daha fazla duygularini kendi
istedikleri sekilde yansitabilmesini bekleyebilirler. Bu durum
bireylerin romantik iligkilerine ve partnerlerine yonelik
odaklarini arttirabilir, tekrarlayici, girici diisiince ve imgelere
yol agabilir. Alanyazinda kisilerarasi duygu diizenleme ile
hem partner hem de romantik iliski odakli obsesif kompulsif
belirtilerin aragtirildig1r gorgiil bir caligmaya rastlanmamis
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ve bu kavramlarin alanyazinda gorece yeni c¢alisilmaya
baglandig1 goriilmiistiir. Bu agidan ¢aliymanin alana katk:
saglayabilecegi diisintilmektedir. Ayrica sorunun ¢oztimiinde
kaynaga ulasabilmenin en onemli etken oldugu g6z oniine
alindiginda bireylerin romantik iliski ve partnerlerine yonelik
girici, rahatsiz edici diistincelerini anlamlandirabilmeleri ve
ciftlerin birbirlerinin duygularini yansitma ve diizenleme
stillerini 6grenerek bu agidan beklentilerini revize edebilmeleri
Aile
ve cift terapisi alaninda ¢alisan uygulayicilara da rehber

noktalarinda fayda saglayacagina inanilmaktadir.
olusturabilecegi diistiniilmektedir. Calismadaki degiskenlerin
farkli kavramlar eklenerek, orneklem degistirilerek ya da
farkls

kisilerin romantik iligkileri ve partnerlerine yonelik girici,

aragtirma  yontemleri kullanilarak ¢alisilmasinin

tekrarlayict diistinceleri ve kompulsif davranis big¢imlerini
anlamlandirabilmelerine, bu sayede ¢oziim arayabilmelerine
ve dolayisiyla iligki kalitelerini arttirabilmelerine yol agacak ve
alana katki saglayacaktir.

FINANSAL DESTEK: Yoktur.
TESEKKUR: Yoktur.
CIKAR CATISMASI: Yazarlar arasinda bir ¢ikar ¢atigmasi yoktur.
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Abstract

Objective: The present study analyzed the indications for the use of gas permeable contact lenses (GVLs),
patient compliance with GVL usage, improvements in visual acuity, and complications related to GVLs in
individuals clinically diagnosed with keratoconus, corneal ectasia, or high corneal astigmatism.

Materials and Methods: Between June 2008 and January 2010, a total of 177 eyes from 111 patients were fitted
with Conflexair 100 UV gas permeable contact lenses. Visual acuity outcomes following lens application were
assessed. The study recorded demographic data including patient age and gender, indications for GVL use,
autorefractometry findings, best-corrected and uncorrected visual acuity, as well as topographic keratometry
values measured before and after lens application. Based on keratometry values, patients were categorized into
mild, moderate, and severe groups. Improvements in visual acuity across these three groups following the use
of gas permeable contact lenses were compared statistically.

Results: The mean age of the 111 patients was 25.45+7.35 years (range: 17-47), with 65 female and 46 male
participants. The mean cylindrical value obtained via autorefractometry was 4.00+1.7 diopters (range: 1.00-
6.75), and the average keratometry value was 6.74+1.46 mm (range: 4.89-8.12). Across all three groups, there
was a statistically significant increase in mean visual acuity achieved with contact lens use (p < 0.05). The
improvement in visual acuity was significantly greater in patients with advanced keratoconus compared to
those in the mild and moderate groups.

Conclusion: The findings of this study demonstrate that gas permeable contact lenses are effective in visual
rehabilitation for patients with early, moderate, and advanced keratoconus, as well as in those presenting with
high astigmatism due to other corneal pathologies.

Key Words: Keratoconus, Gas Permeable Contact Lenses, Vision Rehabilitation, High Astigmatism, Visual
Acuity Improvement

Ozet

Amag: Bu ¢alismada, keratokonus, kornea ektazisi veya yiiksek kornea astigmatizmasi tanis1 almig bireylerde
gaz gecirgen kontakt lens (GVL) kullanim endikasyonlari, hastalarin GVL kullanimina uyumu, gérme
keskinligindeki iyilesmeler ve GVLlerle iliskili komplikasyonlar analiz edilmistir.

Gereg ve Yontemler: Haziran 2008 ile Ocak 2010 tarihleri arasinda, 111 hastanin toplam 177 géziine
Conflexair 100 UV gaz gegirgen kontakt lens takildi. Lens uygulamasindan sonraki gérme keskinligi sonuglar1
degerlendirildi. Caliymada, hasta yas: ve cinsiyeti, GVL kullanim endikasyonlari, otorefraktometri bulgular,
en iyi diizeltilmis ve diizeltiimemis gorme keskinligi ve lens uygulamasindan 6nce ve sonra 6l¢iilen topografik
keratometri degerleri gibi demografik veriler kaydedildi. Keratometri degerlerine gore hastalar hafif, orta ve
siddetli gruplara ayrildi. Gaz gegirgen kontakt lens kullanimi sonrasinda bu ii¢ gruptaki gorme keskinligindeki
iyilesmeler istatistiksel olarak karsilastirildi.

Sonuglar: 65 kadin ve 46 erkek katilimcidan olusan 111 hastanin ortalama yas 25,45+7,35 yil (araligi: 17-47)
idi. Otorefraktometri ile elde edilen ortalama silindirik deger 4,00+1,7 diyoptri (araligi: 1,00-6,75) ve ortalama
keratometri degeri 6,74+1,46 mm (aralig1: 4,89-8,12) idi. Her ti¢ grupta da, kontakt lens kullanimiyla elde edilen
ortalama gorme keskinliginde istatistiksel olarak anlaml bir artig vard: (p < 0,05). Gorme keskinligindeki
iyilesme, hafif ve orta siddetteki gruplara kiyasla ileri keratokonuslu hastalarda anlamli derecede daha
fazlaydi. Sonug: Bu ¢alismanin bulgulari, gaz gegirgen kontakt lenslerin erken, orta ve ileri evre keratokonuslu
hastalarin yani sira diger kornea patolojilerine bagl yiiksek astigmatizma ile bagvuran hastalarda gérme
rehabilitasyonunda etkili oldugunu gostermektedir.

Anahtar Kelimeler: Keratokonus, Gaz Gegirgen Kontakt Lensler, Gorme Rehabilitasyonu, Yitksek Astigmatizma,
Gérme Keskinliginde Iyilesme
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INTRODUCTION

Keratoconus is a non-inflammatory corneal ectatic disorder
characterized by progressive thinning of the central cornea
and anterior protrusion in a cone-like shape of the corneal

1?2 In patients who are unable to achieve sufficient

surface.
visual improvement with spectacles, rigid gas permeable
(RGP) contact lenses should be considered as the first-line

option before proceeding to irreversible surgical interventions.

In recent years, the growing popularity and accessibility
of surgical treatments—such as intracorneal ring segment
implantation and keratoplasty—have led many patients to
view these procedures as definitive solutions, often resulting
in reluctance to try contact lenses.’~*> However, RGP lenses
remain a highly effective and non-invasive alternative,
particularly in cases of keratoconus or high corneal
astigmatism, where spectacles alone fail to provide satisfactory
vision. In patients with intermediate or advanced keratoconus,
RGP lenses are still widely used, and many of these patients
can achieve adequate visual rehabilitation without requiring
surgical intervention.®,”

In the present study, the indications for RGP lens use, patient
compliance, visual rehabilitation outcomes, and associated
findings were evaluated in a cohort of 111 patients who were
fitted with RGP lenses between June 2008 and January 2010.

MATERIALS AND METHODS

The study included 176 eyes of 111 patients who were fitted
with rigid gas permeable contact lenses (RGP lenses) between
June 2008 and January 2010. Patient data including age,
gender, indications for RGP lens use, autorefractometry
results, uncorrected and best-corrected visual acuities, and
topographic keratometry values obtained before and after lens
application were recorded. Based on keratometry (K) values,
patients were categorized into three groups: mild keratoconus
(K > 7.50 mm), moderate keratoconus (K between 7.50 mm
and 6.50 mm), and advanced keratoconus (K < 6.50 mm).
Visual acuity improvements following RGP lens application

were statistically compared among these three groups.

Keratometry measurements before and after contact lens
application were performed using the TOPCON KR-7000P
topography device. Refraction was evaluated with the CANON
RK-F1 autorefractometer, and visual acuity was assessed using
the Snellen chart.

Trial lenses were selected based on the keratometry values. The
Conflex-air 100 UV keratoconus RGP trial set was utilized.
This set included lenses with diameters of 8.80 mm and 9.30
mm, a posterior surface base curve radius ranging from 5.50
mm to 7.50 mm (in 0.10 mm intervals), and a Dk value of
100. For patients with large or decentered cones, a separate
set of lenses was used, with diameters up to 9.80 mm and base

curve radii ranging from 7.30 mm to 8.50 mm (also in 0.10
mm intervals).

In all applications, lens fit was evaluated after 20 minutes
of wear using slit-lamp biomicroscopy, assessing corneal-
lens relationship, fluorescein pattern, lens movement, and
centration. The three-point touch technique was primarily
used, with the lid attachment technique employed in
selected cases. Once an optimal fit was achieved, refraction
was performed, and the lens power and parameters were
prescribed accordingly. Patients were instructed on proper
lens handling and care.

Follow-up evaluations were conducted at 1 week, 2 weeks, 1
month, 3 months, 6 months, and at 1 year post-application.
At each visit, refraction, best spectacle-corrected visual acuity,
contact lens-corrected visual acuity, lens positioning, edge
alignment, movement, and fluorescein pattern were examined
and recorded. Corneal topography and pachymetry were
repeated every 6 months. Any complications observed during
follow-up were documented.

Exclusion criteria included the presence of corneal leukoma,
inability to center the lens, vernal conjunctivitis, poor patient
compliance, and insufficient visual improvement with RGP
lens use.

In 12 patients who failed to achieve satisfactory visual
improvement with RGP lenses, corneal ring implantation
was recommended. In one patient diagnosed with pellucid
marginal degeneration, resection

wedge surgery was

performed due to persistent difficulty with lens centration.

Only patients with at least one year of follow-up were
included in the analysis. Spherical and astigmatic refractive
components, uncorrected and best-corrected visual acuities,
and other parameters obtained via autorefractometry were
compared with the corresponding pre-treatment values
during follow-up examinations.

Statistical Analysis;

All statistical analyses were conducted using SPSS software
(IBM SPSS Statistics, Version 8.0). To evaluate changes in
visual acuity before and after contact lens application, a paired
sample t-test was used. Additionally, the differences in Snellen
visual acuity improvement among the mild, moderate, and
advanced keratoconus groups were assessed using one-way
analysis of variance (ANOVA).

RESULTS

Of the 176 eyes included in the study, 145 were diagnosed with
keratoconus, 4 with corneal ectasia following LASIK surgery,
and 4 with pellucid marginal degeneration. In addition, 12 eyes
presented with high astigmatism after corneal transplantation,
3 after corneal ring implantation, 4 after corneal wedge
resection following keratoplasty, and 2 after deep anterior
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lamellar keratoplasty. Furthermore, 2 keratoconus cases
continued to exhibit high astigmatism following corneal cross-
linking.

The mean age of the 111 patients who underwent gas
permeable contact lens (RGP lens) fitting was 25.45 + 7.35
years (range: 17-47). Among these, 65 were female and 46
were male. The mean cylindrical refractive error measured
by autorefractometry was 4.00 + 1.7 diopters (range: 1.00-
6.75), and the average keratometry value recorded via corneal
topography was 6.74 + 1.46 mm (range: 4.89-8.12).

The mean uncorrected visual acuity, spectacle-corrected visual
acuity, and contact lens-corrected visual acuity in patients with
mild, moderate, and advanced keratoconus are presented in
Table 1. When the mean visual acuity achieved with RGP lenses
(0.86 £ 0.49) was compared with the mean uncorrected visual
acuity (0.22 +£0.18) and the mean spectacle-corrected visual
acuity (0.40 + 0.20), the difference was statistically significant
(p < 0.01 for both comparisons, paired sample t-test).

According to the Snellen scale, the mean improvement in visual
acuity with RGP lenses was 6.20 * 2.10 lines (range: 3 to 10) in
the mild keratoconus group (n = 10), 6.13 + 2.37 lines (range:
1 to 10) in the moderate group (n = 113), and 7.26 £ 2.15 lines
(range: 0 to 10) in the advanced group (n=53). The mean
improvement in spectacle-corrected visual acuity was 2.5
lines (range: 0 to 5) in mild cases, 2.14 lines (range: 0 to 7) in
moderate cases, and 2.32 lines (range: 0 to 7) in advanced cases
(see Figure 2).

When visual acuity improvement across Snellen lines
was analyzed by keratoconus stage, the improvement was
significantly greater in the advanced group compared to the
mild and moderate groups (p = 0.010, one-way ANOVA).

During follow-up visits, no serious complications that would
preclude lens wear were observed in any patient. Two patients
were re-evaluated at the second and sixth months after losing
their lenses, and new lenses with the same parameters were
prescribed. Artificial tear drops were recommended for patients
who experienced stinging, and the piggyback technique was
employed in three patients.

Two patients discontinued RGP lens use within the first month
due to significant discomfort. In one patient with pellucid
marginal degeneration, wedge resection surgery was performed
due to persistent lens decentration. Additionally, four patients
diagnosed with blepharitis were treated before lens application
and followed up thereafter.

DISCUSSION

Surgical treatment options for keratoconus include intracorneal
ring segments (such as Intacs, Ferrara rings, and Keraring),
deep anterior lamellar keratoplasty (DALK), and penetrating
keratoplasty.’®® Corneal laser refractive procedures (e.g.,

PRK, LASIK) have also been attempted in the past; however,
outcomes have generally been unsatisfactory in patients with
ectatic corneas. Penetrating or lamellar keratoplasty may
result in postoperative astigmatism due to irregular graft-host
junctions, and because of progressive endothelial cell loss and
other complications, these procedures are typically reserved for

advanced cases.®,'°

Although several studies have reported improvement in visual
acuity and reduction in myopia and/or astigmatism following
intracorneal ring segment implantation, these outcomes are
often limited and unpredictable. Furthermore, complications
such as partial extrusion of the segment and infectious keratitis
have been documented.'*

In comparison to these surgical alternatives, the visual
rehabilitation achieved through rigid gas permeable (RGP)
contact lenses in keratoconus patients is quite satisfactory. The
improvement in visual acuity following RGP lens application
can be attributed to the flattening effect of the lens on the
irregular corneal surface and the neutralization of spherical
and cylindrical refractive errors by the formation of an optically
homogeneous tear film beneath the lens. RGP lenses create a
regular spherical refractive surface over the anterior portion
of the ectatic cornea, thereby compensating for the irregular
astigmatism and distorted optics inherent in keratoconus.

Can et al. conducted a similar study in which Rose K2 rigid
lenses were applied to 80 eyes of 47 patients with keratoconus.
Their results showed that visual acuity obtained with the
lens was significantly higher than the best-corrected visual
acuity (BCVA) achieved with spectacles.'” Furthermore, they
reported that lens efficacy was more prominent in patients with
moderate and advanced keratoconus compared to those with
mild disease.

In our study, a similar trend was observed: when uncorrected
visual acuity, spectacle-corrected visual acuity, and contact
lens-corrected visual acuity were compared in 176 eyes, contact
lens correction resulted in significantly better visual outcomes.
In our clinic, we found a statistically significant difference
between mean BCVA and uncorrected visual acuity with RGP
lens use (p < 0.0001). The mean post-lens application visual
acuity was 0.86, compared to 0.40 with spectacles. Importantly,
both uncorrected and best-corrected visual acuity remained
stable during the entire follow-up period. For most patients,
the improvement in visual acuity was evident from the early
stages of RGP lens use.

The statistically greater improvement in visual acuity observed
in patients with advanced keratoconus, compared to those
with mild or moderate disease, is likely related to the very low
baseline visual acuity values in this group, which allowed for
more pronounced gains with lens correction.
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Our findings demonstrate that RGP lenses are highly effective
in the visual rehabilitation of patients with early, moderate,
and advanced keratoconus, as well as in those with corneal
ectasia and high corneal astigmatism. In this large cohort with
long-term follow-up, most patients did not require additional
spectacle correction after RGP lens fitting, and compliance
with lens wear was high. With appropriate patient selection,
RGP lenses represent a noninvasive, reversible, and clinically
successful method for improving visual acuity in this patient

population.
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TABLES AND FIGURES

Table 1. Mean Visual Acuity Outcomes According to
Keratoconus Severity Groups

Stage

Uncorrected VA Spectacle-Corrected Contact Lens-
(Mean + SD) VA (Mean + SD) Corrected VA (Mean
15D)

Mild (n=10) 0.31+0.19 (0.05— 0.52+0.17 (0.30— 0.90 £ 0.17 (0.60—
0.60) 0.80) 1.00)

Moderate (n=113) 0.26 £0.19 (0.03— 0.44 £ 0.20 (0.03— 0.84 +0.17 (0.20—
0.70) 0.90) 1.00)

Advanced (n=53) 0.13 £0.10 (0.03— 0.30£0.17 (0.03— 0.78 £ 0.20 (0.30—
0.40) 0.70) 1.00)

Total (n=176) 0.22 £0.18 (0.03— 0.40 £ 0.20 (0.03— 0.86 + 0.49 (0.20—
0.70) 0.90) 1.00)

"BCVA: ypcomected visual acuity, BCVA: Best gorrected visual acuity with spectacles. BCVA: Visual acuify corected with contact lenses
Figure 1. Mean visual acuity before and after RGP lens

application according to keratoconus stages.
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Figure 2. Visual acuity improvement (Snellen line gain) with
glasses and RGP lenses in different keratoconus stages.
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Abstract

Meeting the food demands of the ever-increasing population in a sustainable manner is considered one of the biggest
challenges of the next decade. For this purpose, although efforts are made to increase production, it is stated that
food loss and waste are too much to ignore. Lost and wasted food also causes a social conflict when global hunger
continues. On the other hand, food waste thrown into landfills has negative effects on climate change. In this context,
reducing food loss and waste is seen as the key to meeting food demands sustainably and protecting environmental
health. Hospitals have an important place in promoting sustainable and healthy living. The issue of food waste in
hospitals requires greater attention due to the multifaceted structure of food planning systems in these institutions
with the potential to produce excessive food. It is emphasized that it is important to implement a number of strategies
to effectively manage food waste in hospitals. The food recovery hierarchy stands out as the most preferred model
for managing food waste by taking into account the social, economic and environmental impacts of food waste. The
first stage recommendation of this model is to avoid food waste. The next stages include; re-offering the excess food
for human consumption, converting food waste into animal feed, recovering energy through anaerobic digestion and
composting. At the final stage, food waste is subject to disposal. The aim of this review is to evaluate the sustainability
strategies that hospitals need to develop specifically in the context of food waste management, considering the strong
relationship between environmental sustainability and public health. Given that healthcare institutions generate 2-3
times more plate waste compared to sectors such as restaurants and cafés, it is evident that these institutions play a
critical role in reducing food waste. In this regard, the development of sustainable food waste management practices in
hospitals is of great importance, both for mitigating environmental impacts and for protecting public health.

The literature review was conducted on studies published between 2010 and 2025 that address food waste management
and sustainability strategies in healthcare institutions. The findings obtained from the review were classified using
content analysis and thematic categorization techniques.

Keywords: Food loss and waste, healthcare business management, hospital, sustainability, food waste recovery
hierarchy.

Ozet

Stirekli artmakta olan niifusun gida taleplerini siirdiiriilebilir bir sekilde kargilamak, éniimiizdeki on yilin en biiyiik
zorluklarindan biri olarak degerlendirilmektedir. Bunun igin her ne kadar tiretim artirilmaya ¢alisilsa da gida kaybi
ve israfinin goz ardi edilemeyecek kadar fazla oldugu ifade edilmektedir. Kaybedilen ve israf edilen gidalar, kiiresel
agligin devam etmesi goz onitine alindiginda ayni zamanda sosyal bir geliskiye neden olmaktadir. Diger yandan ¢6p
sahalarina atilan gida atiklar1 iklim degisikligi tizerinde olumsuz etkiler olusturmaktadir. Bu baglamda gida kaybi ve
israfini azaltmak, gida taleplerinin stirdiiriilebilir sekilde karsilanmasinin ve gevre sagliginin korunmasinin anahtari
olarak goriilmektedir. Hastaneler, stirdiiriilebilir ve saglikli yasami tesvik etmede 6nemli bir yere sahiptir. Hastanelerde
gida israfi konusu, agir1 gida tiretme potansiyeline sahip bu kurumlarda gida planlama sistemlerinin gok yonlii yapist
nedeniyle daha biiyiik bir dikkat gerektirmektedir. Hastanelerde gida israfin etkili bir sekilde yénetmek i¢in birtakim
stratejiler uygulamanin 6nemli oldugu vurgusu yapilmaktadir. Gida geri kazanim hiyerarsisi; gida israfinin sosyal,
ekonomik ve gevresel etkilerini dikkate alarak gida atiklarini yonetmek igin en ¢ok tercih edilen model olarak 6ne
¢ikmaktadir. Bu modelin ilk etap 6nerisi gida israfindan kaginmaktir. Sonraki etaplarinda; fazla olan gidanin insan
tilketimine yeniden sunulmasi, gida atiklarimni hayvan yemine doniistiirmeyi, anaerobik sindirim yoluyla enerjiyi
geri kazanmay1 ve kompostlamay1 igermektedir. Son etapta ise gida atiklarinin bertaraf edilmesi s6z konusudur. Bu
derlemenin amaci, gevresel sirdiiriilebilirlik ile toplum saglig1 arasindaki giiglii iliski géz oniinde bulundurularak,
hastanelerin gida atik yonetimi 6zelinde gelistirmesi gereken siirdiiriilebilirlik stratejilerini degerlendirmektir.
Ozellikle saglik kuruluslarinin, restoran ve kafe gibi diger sektérlere kiyasla 2-3 kat daha fazla tabak atig: {irettigi
dikkate alindiginda, bu kurumlarin gida atiklarin azaltilmasinda kritik bir rol oynadigi agiktir. Bu baglamda,
hastanelerin stirdiiriilebilir gida atik yonetimi uygulamalar: gelistirmesi hem gevresel etkilerin azaltilmasi hem de
toplum saghgmimn korunmasi agisindan bityiik 6nem tagimaktadir. Literatiir taramasi 2010-2025 yillar1 arasinda
yayimlanmus, saglik kurumlarinda gida atik yonetimi ve siirdiiriilebilirlik stratejilerini ele alan ¢aligmalar tizerinden
gergeklestirilmistir. Tarama sonucunda igerik analizi yontemi kullanilarak tematik ayristirma teknikleriyle elde edilen
bulgular siniflandirilmugtr.

Anahtar Kelimeler: Gida kaybi ve israfl, saglik isletmeciligi, hastane, siirdiiriilebilirlik, gida atig1 ve geri kazanim
hiyerarsisi.

Cite this article: Ertas F. Food Waste Management and Sustainability Practices in Healthcare Institutions. Turk J Health S. 2025;6:2:75-80.
http://dx.doi.org/10.29228/tjhealthsport.82777
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GIRIS

Siirekli artmakta olan niifusun gida taleplerini stirdiiriilebilir
bir sekilde karsilamak, ontimiizdeki on yilin en biyiik
zorluklarindan biri olarak degerlendirilmektedir [1]. Bunun
i¢in her ne kadar {iretim artirilmaya calisilsa da gida kaybi
ve israfinin goz ardi edilemeyecek kadar fazla oldugu ifade
edilmektedir. Birlesmis Milletler Gida ve Tarim Orgiitii
verilerine gore insan tiiketimi igin dretilen gidalarin
yaklasik {icte biri kaybolmakta veya israf edilmektedir [2].
Bu durum ¢evre tizerinde olumsuz etkilere neden olmakla
birlikte gida sistemlerinin siirdiriilebilirligi icin de tehditler
olusturmaktadir [3]. Kaybedilen ve israf edilen gidalar,
kiiresel agligin devam etmesi gz 6niine alindiginda sosyal bir
geliskiye neden olmaktadir. Sanayilesmis iilkelerde tiiketici
diizeyinde gida atiklarinin (ortalama 222 milyon ton), Sahra
Alt1 Afrikadaki toplam net gida iiretimi (230 milyon ton)
kadar ytiksek oldugu ifade edilmektedir [4].

Cop sahalarina atilan gida atiklar1 iklim degisikligi tizerinde
olumsuz etkiler olusturmaktadir. Gida atiklarinin ¢6pe
atilmasi, karbondioksitten 104 kat daha fazla kiiresel 1s1nma
potansiyeline sahip oldugu belirtilen giiglii bir sera gazi niteligi
tagiyan metan tretimine neden olmaktadir [5]. Bu durum
g6z oniinde bulundurularak gida atiklarinin bertarafinin
engellenmesi iklim degisikligiyle miicadele i¢in umut verici
bir strateji olarak degerlendirilmektedir [6]. Bu baglamda
gida kayb1 ve israfini azaltmak, gida taleplerin siirdiiriilebilir
bir sekilde karsilanmasinin anahtari olarak goriilmektedir
[7]. Birlesmis Milletler Sirdiriilebilir Kalkinma Hedefleri
ile uyumlu olarak birgok tilke 2030 yilina kadar kiiresel gida
israfin1 yartya indirme Onerisini kabul etmistir [8]. Ozellikle
2030 giindeminin 12. hedefi olan sorumlu iiretim ve titketim
vurgusu ile hem iiretici hem de tiiketici diizeyinde gida kayb1
ve israfini azaltmak, geri doniisim ve yeniden kullanim
yoluyla etkili bir atik yonetim stratejisi benimsemek ve
ulusal politikalar ile tiim bu uygulamalarin desteklenmesinin
o6nemine dikkat ¢ekilmektedir [9].

Gida ve Tarim Orgiiti (FAO); gida kaybi ve gida israfi
kavramlarinin farklianlamlara geldiginiifade etmektedir. Gida
kayby; dretim agamasindan tiiketime kadar olan siireclerin
herhangi bir asamasinda, insan tiiketimi i¢in iiretilen gidanin
agirligindaki veya kalitesindeki azalmadir. Bu azalma tarlada,
hasat sonrasinda, depolama veya tasima esnasinda meydana
gelebilmektedir. Gida israfi ise insan titketimine uygun olan
gidanin ¢esitli nedenlerle atilmasi olarak ifade edilmektedir
[10]. Bu duruma Ornek olarak tavsiye edilen tiiketim tarihi
gectigi icin ¢Ope atilan yogurt, ihtiyactan fazla pisirilen ve
tiketilmeyip atilan yemekler, uygun depolama kosullarinda
saklanmadig icin bozulan yiyecekler verilebilir [11].

Saglik sektoriinlin enerji titketimi, nakliye, tirtin kullanimi
ve bertaraf yoluyla cevre lizerinde biiyiik etkileri oldugu

bilinmektedir [12]. Hastaneler, stirdiiriilebilir ve saglikli yasam1
tesvik etmede 6nemli bir yere sahiptir. Saglik hizmetlerinin
saglanmasiyla baglantili  siirdiirtilebilirlik ~ stratejilerinin
gelistirilmesi ve uygulanmasinda hastane kurumlarinin
farkli alanlardaki uygulamalari dikkat ¢ekmektedir [13].
Dogal kaynaklarin kullaniminda ve karbon ayak izinin
azaltilmasinda  stirdirilebilir uygulamalarin  giindemde
tutulmas1 (giines panelleri, sensdr aydinlatmasi, yagmur
suyunun toplanmasi, su aritma kullanimi) [14], siirdiiriilebilir
ulasimin tesvik edilmesi (dizel yerine elektrikli veya hidrojenli
arag kullanimi, daha gelismis bisiklet park alanlar1 olugturma,
bir ulasim koordinasyonu planlama) [15], stirdiiriilebilir
gida vurgusu yapilmasi (yerel ve organik gidalarin satin
alinmasi, vejetaryen ve geleneksel menii planlamalari,
mevsiminde tiiketim, hastane kantinlerinde siselenmis su
yerine analizleri gergeklestirilmis sebeke suyunun kullanimi)
bu uygulamalara ornektir [12, 16]. Gida hizmetlerinde
stirdiiriilebilir ¢oziimlere yonelmek, hastanelerin kendilerini
stirdiiriilebilir bir gida sistemi ve saglik sektoriine dogru lider
olarak konumlandirmalarina izin verirken finansal, sosyal ve

cevresel faydalar saglayacaktir [12].

Yemeklerin hazirlanmast su, enerji ve dogal malzemeler gibi
kaynaklarin kullanilmasini gerektiren bir islemdir. Bu durum
gidanin tretimi, dagitimi ve tiiketiminin tim adimlarinda
kat1 ve swvi atiklarin olusumuna neden olmaktadir. Bu
nedenle daha gelismis bir atik yonetimi stratejisinin 6nemli
bir pargas: olarak goriilen hastanelerin, anaerobik sindirim
ve kompostlama gibi daha siirdiiriilebilir tekniklerle atik
yonetimini gerceklestirmesinin faydali olacagi fikri one
stirtilmektedir. Ayrica hammaddelerin tesliminden, mutfakta
depolanmasi ve hazirlanmasindan hastalara dagitimina kadar
gida zincirinin tiim asamalarinda gida atiklarinin nitel ve nicel
olarak izlenmesinin, stirdiiriilebilir bir hastane gida hizmeti
sisteminin tasarim ve uygulamasinda ¢ok 6nemli bir faktor

oldugu vurgusu yapilmaktadir [17].

Bu ¢aligmada, hastanelerin kiiresel sagliga katkida bulunmak
i¢in gelistirmesi gereken aktif siirdiiriilebilirlik girisimlerinin
cevre ve toplum refahi arasindaki dogrudan iliski goz oniinde
bulundurularak, gida atik yonetimi 6zelinde stirdiiriilebilirlik
stratejilerinin  gelistirilmesi ve uygulanmasinda hastane
kurumlarimin roliniin degerlendirilmesi amag¢lanmaktadir. Bu
dogrultuda, hastanelerde gidaatik yonetimi vessiirdiiriilebilirlik
uygulamalarina iligkin literatiir taramasi yapilmigtir. Bu
kapsamda 2010-2025 yillar1 arasinda yayimlanmig, hakemli
dergilerde yer alan ve saglik kurumlarinda gida atik yonetimi,
stirdiiriilebilirlik stratejileri, gida geri kazanim hiyerarsisi gibi
konular1 ele alan ¢alismalar incelenmistir. Tarama; PubMed,
Scopus, Web of Science ve Google Scholar veri tabanlar:
kullanilarak gerceklestirilmistir. Anahtar kelimeler olarak
“hospital food waste”, “sustainability in healthcare”, “food
recovery hierarchy”, “healthcare food services” ve “food waste
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management in hospitals” terimleri kullanilmigtir.

Dabhil etmekriterleri: (1) Hastanelerde veya saglik kurumlarinda
gida atik yonetimiyle ilgili olmasi, (2) Ingilizce veya Tiirkge
yazilmis olmasi, (3) tam metnine erisilebilen ¢aligmalar olmasu.
Diglama kriterleri: (1) Konu dist (6rnegin evsel atiklar, okul
kantinleri vb.) galigmalar, (2) yalnizca teknik biyogaz iiretimi
gibi spesifik mithendislik siireclerine odaklanan calismalar,
(3) konferans 6zeti, mektup ya da editére yorum gibi hakemli
olmayan yaynlar.

Bu kriterler dogrultusunda toplam 38 ¢alisma degerlendirmeye

alinmis ve igerik analizi yOntemiyle tematik olarak

siniflandirilmigtir.
Hastanelerde Gida Atik Yonetimi

Hastanelerde gida israfi konusu, asir1 gida tiretme potansiyeline
sahip bu gibi kurumlarda gida planlama sistemlerinin ¢ok
yonlii yapisi nedeniyle daha biiyiik bir dikkat gerektirmektedir.
Sistematik bir inceleme, hastane atiklarinin ortalama %20
-30’u gibi 6nemli bir bélimiiniin gida israfin1 olusturdugunu
ortaya koymustur [18]. Bu oran, hastanelerin yemek iiretim
kapasitesiyle birlikte degerlendirildiginde olduk¢a dikkat
gekicidir. Bu atiklar1 sebze-meyve kabuklart ve kemik gibi
organik, yenilebilir olmayan maddeler ve tabak atiklar1 gibi
insan titketimine uygun yenilebilir ancak ¢esitli nedenlerle
titketilmeyen gidalar olusturmaktadir [19]. Hastanelerdeki
gida israfi nedenleri hasta kaynakli olanlar da dahil olmak
tizere cesitli faktorlere baglanabilir. Hastalarin hastanede kalis
stireleri, istahlari, beklentileri; gidalarin kalitesi, yemeklerin
goriniimi ve tadi bu faktorlere 6rnek olarak verilebilir [20].
Hastanelerde tabak atiklarindan kaynakli gida israfinin
restoran, kafe, okul ve is yeri kantinleri gibi diger gida hizmeti
sektorlerine gore 2-3 kat daha yiiksek oldugu belirtilmektedir.
Bu durumun sebepleri olarak hastalarin klinik durumu,
uygun olmayan porsiyon boyutlari, sinirli menti mevcudiyeti,
karmasik siparis sistemlerinden kaynaklanan hizmet sorunlari
ve hos olmayan hastane ortami gibi ¢evresel faktorlere dikkat
gekilmektedir [21]. 1000 yatakli bir hastanede yapilan bir
arastirma sonucuna gore hastanede yilda ortalama 29 ton gida
atig1 olugtugu gozlemlenmistir [22]. Portekizde yapilan bagka
bir ¢aligma ise iilke genelinde hastanelerin yilda ortalama
8,7 bin ton gida atigini bertaraf ettigini ortaya koymustur.
Bertaraf edilen bu gidalar ayn1 zamanda ekonomik kayiplari
ve gevresel zarar1 da beraberinde getirmektedir. Bu atiklarin
ekonomik maliyetinin ortalama 35,3 milyon euro oldugu ve
16,4 bin ton karbondioksit esdegerinde sera gazi salinimina
denk geldigi belirtilmistir. Bu durumlar gz 6niine alindiginda
kaynaklarin 6nemli derecede yanlis yonetildigi goriilmektedir
[23]. Diger yandan hastanelerde israf edilen gidalar hastalarda
enerji ve protein aliminin azalmasiyla iligkilendirilir ve yetersiz
beslenmeye bagli komplikasyon riskini artirir [21]. Tum
bunlardan yola ¢ikilarak hastanelerde gida israfini etkili bir
sekilde yonetmek i¢in birtakim stratejiler uygulamanin énemli

oldugu vurgusu yapilmaktadir [23].
Gida Geri Kazanim Hiyerarsisi

Gida geri kazanim hiyerarsisi; gida israfinin sosyal, ekonomik
ve cevresel etkilerini dikkate alarak gida atiklarini yoénetmek
icin en ¢ok tercih edilen model olarak 6ne ¢ikmaktadir. Bu
modelin ilk etap Onerisi gida israfindan kaginmaktir [20]. Gida
israfin1 6nlemek icin dikkatli bir planlama yapilmasi yemek
hizmetinin temelini olusturmalidir. Yerel olarak yetistirilen,
organik ve mevsim igi irtinlere 6ncelik vermek, yemeklerdeki
hayvansal proteinleri azaltmak ve geri dontistiiriilebilir iirtinler
satin almak ilk etapta potansiyel gida israfini en aza indirmede
onemli stratejiler olarak nitelendirilmektedir [6]. Hastane
yemek hizmeti sunumunda goérev alan ekibin gida israfinin
6nlenmesi konusunda duyarliliginin yine gida geri kazanim
hiyerarsisinin ilk etab: icin faydali olacagi belirtilmektedir.
Ornegin bir yilda atilan yogurt ve et porsiyonlarinin
gorsellestirilmesi veya gida israfiyla iligkili ekonomik kaybin
hesaplanarak paydaslara aktarilmasi konunun ciddiyetinin
anlagilmasina yardimec: olabilir. Saglik sektoriinde kuruma
0zgii gida tedarik siireglerini optimize etmek yaratici ¢oztimler
gerektirmektedir. Mutfaktan hastaya gida tedarik zinciri
boyunca iletisim akiginin analiz edilmesi ve geri bildirim
siiregleriyle takibin yapilmasi onerilmektedir. iletisimi saglikli
bir sekilde gerceklestirmek amaciyla diyetisyen, departman
hemsireleri ve servis personelinin koordine bir sekilde
ilerlemesinin 6nemi vurgulanmaktadir [24]. Hastanelerde
gida israfini azaltmaya yonelik farkli stratejilerin uygulandig:
92 ¢aligmanin incelendigi bir arastirmada; gida israfinin
engellenmesinde en etkili yontemin, hastalara sunulan yemek
seceneklerinin bireysel tercihlere gére uyarlanmasi oldugu
sonucuna ulasilmigtir [25].

Guida israfina kars1 uygulamis oldugu stratejilerde basarili olarak
nitelendirilen, hastalara yilda 2,6 milyon 6giin hazirlayan bir
hastanede gida israf oran1 %2,5 olarak belirtilmistir. Sistemsel
basari etkenleri olarak ise yemek titketiminin hasta taleplerine
uyacak sekilde giin icerisine yayilmas: ile yemegin tirii ve
porsiyonunda ¢esitli alternatifler sunulmasi (6rnegin standart
yogurt yerine hasta ihtiyacina uyacak sekilde 50 g veya 125
gramlik segeneklerinin olmasi) olarak ifade edilmistir [26].

Gida geri kazanim hiyerarsisinin sonraki etaplarinda; fazla olan
gidanin insan tiiketimine yeniden sunulmasi, gida atiklarin
hayvan yemine donistiirmeyi, anaerobik sindirim yoluyla
enerjiyi geri kazanmay1 ve kompostlamay1 icermektedir. Son
etapta ise gida atiklarinin bertaraf edilmesi s6z konusudur.
Bertaraf, atiklarin geri kazanim alternatifi olmaksizin nihai
olarak ortadan kaldirilmasidir. Bu agsamada atiklar; enerji geri
kazanimi olmadan yakilabilir, planlanmis alanlara gomiilebilir
veya fiziksel ve kimyasal islemlerle yok edilebilir. Bertaraf etme,
gida geri kazanim hiyerarsisinin ilk degerlendirme agamalar1
basarisizsa son ¢are olarak distiniilmektedir [20].
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Sekil 1. Gida Geri Kazanim Hiyerarsisi infografisi [19]

Birhastanedeartanyemeklerin gidakurtarmaorganizasyonuna
bagislanmasiyla ayda ortalama 136 kg gidanin ¢pe gitmesinin
engellendigi ve bir yil igerisinde 4 bin 6giiniin israf edilmeden
yeniden kullanilmasina olanak saglandigi sonucuna
ulasilmistir [27]. Bagka bir hastanede de benzer gekilde gida
atiklarinin gida kurtarma organizasyonuna, kullanilan pisirme
yaglarinin ise biyoyakit tiretimi i¢in toplanmasi sonucunda iki
yil igerisinde 8610 kilogram atigin ve yilda 1000 litre pisirme

yaginin ¢Ope gitmesinin engellendigi bildirilmistir [28].

Gida geri kazanim hiyerarsisinin alternatiflerinden biri olan
anaerobik sindirim, biyogaz ve biyogiibre {iretmek i¢in gida
atiklarinin ayrigmasini igeren biyokimyasal bir stiregtir. Bu
islem igin oksijensiz bir ortam gerekmektedir. Oksijensiz
ortamda gogunlukla metan ve karbondioksit gibi dogal olarak
olusan biyogazlar elektrik ve 1s1 tiretiminde siirdiiriilebilir
bir yakit kaynag: olarak kullanilabilirler [29]. Kompostlama
islemi ise kontrollii bir aerobik ortamda gida atiklarinin
ayrigtiritlmasini iceren dogal bir siirectir. Bu islem; organik
maddelerin ayrigmasini tegvik ederek, gevre kirliligini o6nleyip
toprag: besleyen faydali bir iiriin ortaya ¢ikaran bir azaltim
teknigidir. Bu yontemde mikroorganizmalar kullanilarak,
gida atiklari en basit bilesenlerine déntstiiriiliip kompost
olusturulur [30]. Bu islem sonrasinda olusan kompost;
topragin yapi, doku, havalandirma ve su tutma kapasitesi
gibi temel niteliklerini artirma olanag saglamaktadir
[31]. Brezilyada hastane ve belediye ortakliginda; hastane
personelinin gida israfi konusunda farkindahigini artirmak,
hastane beslenme ve diyet birimi tarafindan tiretilen atiklarin
uygun sekilde bertarafini saglamak ve kompostlama yoluyla
geri dontisiime yonlendirilen atik miktarini artirmak
amaciyla gergeklestirilen bir projede, hastanenin beslenme
ve diyet {initesinde olusan organik atiklar kullanilmistir.

Proje siiresince her giin sebze-meyve-yumurta kabuklar: ve

kahve telvesi gibi atiklar ayristirilmis, etiketli ¢op kutularinda
biriktirilmistir. Ayda ortalama on bes bin hasta kabulii yapan
hastanede, 6n hazirlhik asamasinda bir ayda ortalama 1000
kg organik atik iretildigi belirlenmistir. Ug aylik siirecte
bu organik atiklardan yaklasgtk 100 kg organik kompost
tiretilerek, bu kompost belediye agaglandirma ¢aligmalar: ile
hastane ¢alisanlarinin kisisel kullanimi icin bagislanmigtir.
Alt1 ay siiren proje esnasinda yaklasik 6.000 kg organik atigin

sehir ¢opligiine gitmesi 6nlenmigstir [32].

Diger yandan ¢aligmalar incelendiginde, bir¢ok hastanenin
gida atik yonetimi uygulamas: olarak anaerobik sindirim ve
kompostlama yontemlerini kullanmadigy tespit edilmistir
[33]. Gida atiklarinin anaerobik sindiriminin karmagik
mikrobiyal konsorsiyumlar1 sebebiyle reaksiyon dengesinde
birtakim aksakliklar olugabilmektedir. Bu nedenle yakin izlem
gerektirmesi ve maliyetli olmas1 bu yontemin uygulanmasinin
[34].
Kompostlama isleminin uygulama zorluklar1 arasinda ise

ontindeki zorluklar olarak degerlendirilmektedir
¢ogunlukla konteynerlerin konumlandirilmas: i¢in gereken
alan yetersizligi, kompost kokusu, kontaminasyon ile ilgili

sorunlar ve personel eksikligi ifade edilmektedir [35].

Gida atik yonetiminde 6nemli bir yere sahip olan diger bir
yontem gida atiklarinin hayvan yemi olarak kullanilmasidir
[36]. Gida atiklarinin hayvanlarin beslenmesinde kullanilmast,
bosa harcanan yiyeceklerin insan gida tedarik zinciri igerisinde
tutulmasina olanak saglar. Ayn1 zamanda yetistirilmesi ve
islenmesi gereken geleneksel hayvan yemi miktarini azaltir. Bu
sayede yem tiretimi ile iligkili evresel etkiler de azaltilmis olur.
Atilan gidalarin hayvan yemine doniistiiriilmesi, bu gidalarin
bir ¢op sahasina tasginmasindan daha ucuz olabileceginden
maddi olarak da avantajlar saglayabilmektedir [37]. Bununla
birlikte ozellikle hasta tepsilerinden toplanan mikrobiyal
tehlike kaynakli gida atiklarinin hayvanlar tizerinde birtakim
potansiyel saglik riski olusturabilecegi endisesi bulunmaktadir.
Diger yandan iyi tesisler ve diizenlemelerin izin verdigi
sterilizasyon islemiyle gida atiklarinin hayvan yemi olarak
kullanilabilecegi vurgulanmaktadir [36].

Gida atiklarinin yonetiminde israf edilen gidanin biiyitk
kisminin hangi asamada olustugunun ve ortaya ¢ikan atigin
niteligine gore en etkili degerlendirme segeneginin hangisi
oldugunun bilinmesi, etkili bir atik yénetimi uygulamasinda
etkili bir ¢6ziim olarak degerlendirilmektedir. Amerikan Cevre
Koruma Ajansi tarafindan bu degerlendirmelere yardimci
olmak amaciyla gida atifi degerlendirme materyalleri
hazirlanmistir (Sekil 2) [38].
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Sekil 2: Guda Atigt Degerlendirme Materyali [37]

Yillik 290.000 6giin kapasitesine sahip gida atik yonetim
stireci bagarili olarak degerlendirilen bir hastanede, bolge
yasalarinca organik atiklarin degerli kaynaklar olarak
nitelendirilmesi esasiyla kagit, karton, ahsap, metal, cam gibi
geri dontstirilebilir atiklar siniflandirilmis ve ayrigtirilmigtir.
Ayrica mutfakta hazirhk asamasinda kalan, 1sitilmayan
ve son kullanma tarihi ge¢gmemis olan yemekler personel
kafeteryasinda yeniden titkketime sunularak degerlendirilmigtir

[26].
SONUC VE ONERILER

Kaybolan ve israf edilen gidalar gevre tizerinde olumsuz etkilere
neden olmakla birlikte gida sistemlerinin siirdiiriilebilirligi
icin de tehditler olusturmaktadir. Ayni zamanda kiiresel
agligin devam etmesi goz oniinde bulunduruldugunda bu
durum sosyal bir ¢eliskiye de neden olmaktadir. Bu baglamda;
gida kaybi ve israfinin azaltilmasi ve olusan atiklar i¢in etkili
bir atik yonetim stratejisinin benimsenmesi gida taleplerinin
strdirilebilir bir sekilde karsilanmasinin anahtari olarak
gorilmektedir. Saglik kurumlar;, hem yitksek hacimli
gida diretim ve tiiketim kapasitesine sahip olmalart hem
de toplum sagligina dogrudan hizmet vermeleri nedeniyle
gida atiklarinin yonetiminde kritik bir rol tstlenmektedir.
Hastanelerde olusan gida israfi yalnizca ekonomik ve gevresel
kayiplara degil, ayn1 zamanda hasta beslenmesi ve genel saglik
hizmetlerinin kalitesine de etki etmektedir. Bu nedenle, saglik
kurumlarimin siirdirilebilir gida sistemleri gelistirmesi ve
etkin gida atik yonetimi stratejilerini benimsemesi, hem
kurum i¢i kaynaklarin verimli kullanimi hem de kiiresel
stirdiirtilebilirlik hedeflerine katki acisindan; gida tretim ve
titketiminde 6nemli bir potansiyele sahip olan hastanelerde,
gida kayiplarinin ve israfinin etkili bir sekilde yonetimi konusu
dikkat gerektirmektedir. Kurumun kapasitesi, hizmet verdigi
kitlenin niteligi ve niceligi gibi mevcut olan sartlar g6z 6niinde
bulundurularak c¢esitli stratejilerin geligtirilmesi 6nem arz
etmektedir. Gida geri kazanim hiyerarsinin ilk etap Onerisi
olan gida israfindan kaginmak amaciyla; asir1 gida aliminin
ontine gegilebilmesi i¢cin kurumun satin alma politikalarini

gozden gegirmesi, tedarik siirecinde taze-yerel-mevsimlik ve
dikkatli bir gézlemle sik tiiketilmeyen ve israf edilen iirtinleri
azaltmak icin meniilerin diizenlenmesi, personelin diizenli
araliklarla egitilmesi, yiyeceklerin dogru sekilde saklanilmasi,
mutfak ve servis birimleri arasinda iletisimin giiglendirilmesi
saglanmalidir. Tek kullanimlik yerine tekrar kullanilabilir servis
malzemeleri tercih edilmeli, ambalaj atiklarinin azaltilabilmesi
i¢in tritinlerin toplu sekilde satin alimi gerceklestirilmelidir.
Stirecin yonetiminde gida atiklarinin ve israfinin takibi, etkili
onleme stratejilerinin gelistirilmesinde 6nemli bir adim olarak
degerlendirilmektedir. Atik degerlendirme veri kayit formlari
gibi materyaller olusturularak gida atiklarinin diizenli takibi
saglanabilir. Bu formlar kullanilirken belirli periyotlarla formun
doldurulmasi, atik tiirlerinin (sebze, gida hazirlama atiklari,
kagit) ve miktarlarinin (kg, adet) dogru O6l¢iilmesi, atiklarin
neden kaynakli olustugu (bozulma, fazla alim) ve potansiyel
geri kazanim-azaltma segeneklerinin (kompost, bagis, geri
doniistim) isaretlenmesi gerekmektedir. Gida hizmetlerinde
stirdiirtlebilir ¢6ztimlere yonelmek, saghk kurumlarinin
kendilerini siirdiiriilebilir bir gida sistemi ve saglik sektoriine
dogru lider olarak konumlandirmalarina izin verirken finansal,
sosyal ve cevresel faydalar saglayacagindan; saglik kurumlari
tarafindan etkin gida atik yonetimi stratejilerinin planlanmasi
ve benimsenmesi ile bu alanda yapilacak her iyilestirme hem
yerel hem de kiiresel diizeyde anlamli bir etki yaratacaktir.
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