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ABSTRACT

Introduction: The analysis of healthy eating parameters in comparison with the anthropometric characteristics of indi-
viduals with type 2 diabetes mellitus can serve as a useful tool to prove that changes in glucose metabolism are related 
to dietary habits. This study investigates the dietary habits and anthropometric characteristics of individuals with type 2 
diabetes mellitus (T2DM) in Banja Luka, Bosnia, and Herzegovina. The primary aim was to assess the correlation between 
dietary habits and anthropometric measurements, including body mass index (BMI), waist circumference (WC), and 
waist-to-stature ratio (WSR), using the UK Diabetes and Diet Questionnaire (UKDDQ).

Methods: A cross-sectional survey was conducted at the University Clinical Centre of the Republic of Srpska. The study 
involved 160 participants, aged 40-80 years, with a diagnosis of T2DM. Dietary habits were assessed using the UKDDQ, 
while anthropometric measurements (BMI, WC, and WSR) were calculated following standard procedures. Statistical 
analysis was performed using SPSS version 25, applying descriptive statistics, one-way ANOVA test, and the Mann–
Whitney U test to assess associations.

Results: The results showed that only 27.5% of participants adhered to healthy dietary habits, while the majority (72.5%) 
exhibited partially unhealthy or unhealthy eating patterns. Significant correlations were found between unhealthy dietary 
habits and higher BMI, WC, and WSR values. In addition, sociodemographic data indicated a predominance of older 
individuals and a higher percentage of women among the participants, with a significant portion residing in urban areas 
with low socioeconomic status.

Conclusion: This study demonstrates a link between poor dietary habits and higher anthropometric indices in individuals 
with T2DM. Targeted nutritional interventions, particularly increasing fruit, vegetable, and omega-3 intake, are essential 
for better diabetes management, especially in urban populations with low socioeconomic status.
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INTRODUCTION
Diabetes mellitus (DM) is a chronic metabolic disorder 
in humans and a disease of modern times with pandemic 
proportions, and type 2 DM (T2DM) occurs in 90% of 
cases compared to type 1 diabetes (1). T2DM is character-
ized by an increase in blood glucose levels resulting from 
a combination of genetic predisposition, unhealthy diet, 
physical inactivity, and an increase in body weight with 
central distribution, leading to complex pathophysiological 
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processes (2). Studies have shown that most individuals 
with T2DM are older and have excess body weight, high-
lighting the importance of long-term weight control as it 
is a risk factor for this disease (3). In the treatment, pri-
mary and secondary prevention of DM, the application 
of healthy eating principles is crucial. It is an integral and 
essential aspect of successfully managing individuals with 
diabetes and an important part of all educational and 
therapeutic processes. The principles of healthy eating are 
individually and permanently adapted to people with dia-
betes (1). In overweight and obese individuals with T2DM, 
even modest amounts of weight loss (approximately 5% of 
body weight) have been shown to improve glycemic con-
trol. Longitudinal cohort studies indicate that changes in 
BMI among patients with T2DM are significant predictors 
of changes in HbA1c, and patients who lose weight are 
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more likely to achieve target HbA1c values than those with 
stable weight or weight gain (4).
The increasingly popular Mediterranean diet represents 
an effective strategy in managing T2DM by providing 
nutrients that are key to glycemic control and maintain-
ing a healthy lipid profile (5). The abundance of vegeta-
bles, fruits, whole grains, olive oil, nuts, and fish forms the 
basis of this diet, whose nutritional value has proven vital 
in preventing diabetes-related complications. Integrating 
the Mediterranean diet as a part of diabetes therapy not 
only helps regulate metabolic parameters but also promotes 
overall health (6).
In a study conducted by Abboud et al. among individu-
als with type 2 diabetes, the majority (75%) exhibited less 
healthy eating habits, while only 25% had a healthy diet. 
The same study shows that the average index of healthy eat-
ing habits was 43.81 out of 115  (7). The authors of the 
study emphasize in their conclusion the need to strengthen 
education about the importance of healthy eating among 
people with type  2 diabetes to enable them to acquire 
the knowledge and skills necessary to make proper food 
choices. In their study, Adam et al. demonstrated that more 
than two-fifths of people with type 2 diabetes do not adhere 
to the recommended diet (8). According to a study con-
ducted in Portugal, Correia Rodriguez et al. showed that 
only 36.2% of respondents achieved a score considered 
indicative of healthy eating habits (9).
The analysis of healthy eating parameters in comparison 
with the anthropometric characteristics of individuals with 
T2DM can serve as a useful tool to prove that changes 
in glucose metabolism are related to dietary habits (10). 
Anthropometric parameters are very useful and simple 
tools for defining indicators that assess the risk of T2DM. 
Their consistency and uniformity are absolutely maintained 
across studies involving both sexes, all age categories, and 
different forms of the disease (11). In addition, anthropo-
metric parameters are extremely useful in medical studies 
when determining the effectiveness of a drug or supplement 
for T2DM (12). The most commonly used anthropomet-
ric parameters for assessing nutritional status and central 
obesity, both in people at risk of metabolic disorders and in 
those with diabetes, are body mass index (BMI), waist cir-
cumference (WC), and waist-to-stature ratio (WSR) (13).
The primary goal of this study was to determine the eating 
habits of individuals with T2DM using a survey and deter-
mining the correlation with certain anthropometric charac-
teristics of the participants.

METHODS
This cross-sectional study was carried out at the University 
Clinical Centre of the Republic of Srpska, Banja Luka, 
from March 2023 to September 2023. The sample size con-
sisted of 160 participants with T2DM (aged 40-80 years). 
Participants were selected as they attended endocrinol-
ogy consultations at the hospital. The research criterion 
included that individuals were adults and diagnosed with 
type 2 diabetes, while the exclusion criteria included preg-
nancy, lactation, and recent surgery. Sociodemographic data 
(gender, age, area of residence, education, socioeconomic 
status, and occupation) were collected using a self-report 

questionnaire. All participants were residents of Banja 
Luka. Urban areas were defined as the city center, whereas 
rural areas included suburban neighborhoods and village 
settlements administratively classified as part of the city.
All anthropometric measurements were performed by the 
same person in the morning, with the participants lightly 
dressed and without shoes. Weight, height (stature), and 
WC were measured using standard procedures (14). After 
measuring body height and weight, the BMI was calculated 
using the formula BMI = Body weight (kg)/(body height 
(m)², and the WSR was calculated as WC (cm)/height (m).
For dietary assessment, the UK Diabetes and Diet 
Questionnaire (UKDDQ) was used. The questionnaire is 
designed to reflect dietary habits important for the preven-
tion and management of diabetes. It has been shown to be a 
reliable and valid measure of dietary intake when compared 
with 4-day food diaries. In addition, the questionnaire is 
culturally adaptable, ensuring its relevance across different 
populations. For the purposes of this study, it was translated 
into Bosnian/Croatian/Serbian language with the assistance 
of language experts and reviewed by endocrinologists to 
ensure contextual appropriateness.
It contains 25 questions, of which 20 contribute to the total 
score. Each question had a set of 6 responses: A and B for 
healthy dietary choices, C and D for partially unhealthy 
dietary choices, and E and F for unhealthy dietary choices. 
Each response was assigned a number for data analysis: 
A - 0, B - 1, C - 2, D - 3, E - 4, and F - 5. Finally, the mean 
UKDDQ score was calculated for each person on a scale 
from 0 to 5 (15).
Written informed consent was obtained from all par-
ticipants. The study was approved by the Ethical Review 
Committee of the University Clinical Centre of the 
Republic of Srpska (No. 01-19-420-2/22).
For statistical analysis, SPSS v.25 software was used. 
Descriptive statistics were applied to summarize the data, 
including the mean (M), standard deviation (SD), 95% 
confidence intervals (CI) for continuous variables, and fre-
quency (%) for categorical variables. The one-way ANOVA 
and Mann–Whitney U tests were used for comparisons of 
continuous variables, depending on the number of groups. 
A p < 0.05 was considered statistically significant.
The data used in this study are part of an ongoing PhD 
dissertation and are not yet deposited in a public repository. 
Full data access will be made available upon the completion 
and publication of the dissertation. Until then, the data can 
be requested from the corresponding author for review pur-
poses, if necessary.

RESULTS
General data on participants with T2DM are presented 
numerically and as percentages in Table  1. This study 
included 160 participants with T2DM: 68 males (42.5%) 
and 92 females (57.5%). The mean age of the sample was 
65.3 ± 8.32 years, with a minimum age of 40 and a maximum 
of 80 years. The majority of participants had completed high 
school (66.9%), and most of them resided in urban areas 
(75.0%). Half of the participants (51.3%) belonged to a low 
socioeconomic status, and 63.8% were retired.
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TABLE 1. General data of study participants (N=160)
General data N %
Gender

Male 68 42.5
Female 92 57.5

Age
40‑49 10 6.3
50‑59 23 14.4
60‑69 78 48.8
70+ 49 30.6

Area of residence
Urban 120 75
Rural 40 25

Level of education
Primary Education 32 20
High School 107 66.9
Higher Education 11 6.9
University/College 8 5
Other 2 1.3

Socioeconomic status (SES)
Low SES 82 51.3
Middle SES 39 24.4
High SES 8 5
Other 31 19.4

Occupation 
Employed 32 20
Unemployed 11 6.9
Retired 102 63.8
Other 15 9.4

The frequency of dietary habit classifications was deter-
mined to assess the participants’ eating habits and is pre-
sented in Figure  1. Of the 160 participants, only 27.5% 
achieved a UKDDQ score indicative of healthy dietary 
habits, 54.4% exhibited partially unhealthy dietary habits, 
and 18.1% had unhealthy dietary habits (Figure 1).
The next aspect of the analysis focused on the frequency 
of UKDDQ score related to dietary habits, specifically the 
types of food consumed by person. Table  2 presents the 
mean and SD for each food item, along with the 95% CIs 
for the mean values. The table also displays the frequency of 
each food item consumption categorized by the UKDDQ 
dietary habit scores: healthy (UKDDQ 0-1), partially 
unhealthy (UKDDQ 2-3), and unhealthy (UKDDQ 4-5). 
In the category of healthy eating habits (UKDDQ 0-1), 
high percentages were observed for alcohol consumption 
(98.8%), puddings/dessert (97.5%), fast food (95.0%), 
salted snacks (88.8%), and sweet drinks (81.3%). For veg-
etable consumption, 25.0% of respondents met the crite-
ria for healthy habits, while for fruit consumption, 47.6% 
reported consuming fruit almost daily. More than 60% 
of respondents adhere to healthy eating choices regard-
ing the infrequent consumption of cakes and chocolate, 
as well as avoiding high-calorie snacks between meals. 
The lowest results were recorded for the consumption of 
full-fat spreads, with only 25% achieving healthy choices. 
Regular meals throughout the day and breakfast within 2 h 
of waking are practiced by 17.5% and 18.1% of respon-
dents, respectively. In addition, only 11.9% of respondents 
consume high-fiber bread. Consumption of oily fish was 

also low, with 25.0% of respondents reporting “healthy 
intakes.”
To analyze differences in unhealthy dietary habits among 
individuals with type 2 diabetes, a statistical analysis was 
conducted to determine the significance of differences in 
alcohol consumption and processed meat intake in relation 
to the UKDDQ score, considering the participants’ gender.
The results of the analysis are presented in Table  3. The 
Mann–Whitney U test was used for the analysis and identi-
fied statistically significant differences in alcohol consump-
tion and processed meat intake between men and women. 
Specifically, alcohol consumption showed a significant dif-
ference (p < 0.001), with men exhibiting a higher mean rank 
compared to women. Similarly, processed meat consump-
tion also demonstrated a significant difference (p = 0.020), 
with men having a higher mean rank than women. In con-
trast, differences in the UKDDQ score were not statistically 
significant (p = 0.852).
Comparison of anthropometric parameters (BMI, WC, 
and WSR) across dietary categories is presented in Table 4. 
The results indicate a correlation between the mean val-
ues of BMI, WC, and WSR depending on dietary cate-
gories (healthy, partially unhealthy, and unhealthy diets). 
The results show a linear increase in mean values of BMI, 
WC, and WSR across dietary categories (healthy, partially 
unhealthy, and unhealthy diets).
The ANOVA test results presented, used to compare differ-
ent dietary categories, indicate statistically significant dif-
ferences between groups (p < 0.05) for all three variables: 
BMI, WC, and WSR.

DISCUSSION
In this study, the participants were all individuals who vis-
ited the endocrinologist at the University Clinical Center of 
The Republic of Srpska for examination, with no exclusions, 
making the sample of 160 participants fully representative 
of anthropological research. The higher percentage of female 
individuals (57.5%) compared to males (42.5%) indicates 
that women are more frequently affected by T2DM com-
pared to men. These findings are consistent with data from 
the Institute for Public Health of the Republic of Srpska, 
which shows that among reported cases, 55% are female 
and 45% are male (16). The prevalence of type  2 diabe-
tes among women, particularly in older age groups, can be 
partially explained by hormonal changes associated with 
menopause, which represents a significant risk factor for 
the development of T2DM (17).

FIGURE 1. Classification of dietary habits into three categories.
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TABLE 2. Frequency and dietary patterns of UKDDQ score by food items
Questionnaire food item Mean (standard 

deviation)
95% Confidence 

interval
Frequency (%)

Healthy 
(UKDDQ 0‑1)

Partially unhealthy 
(UKDDQ 2‑3)

Unhealthy 
(UKDDQ 4‑5)

Vegetables 2.20 (0.99) 2.04‑2.36 40 (25.0) 104 (65.5) 16 (10.0)
Fruit 1.70 (1.01) 1.54‑1.86 76 (47.6) 74 (46.3) 10 (6.1)
Cake and biscuits 1.32 (0.79) 1.20‑1.44 101 (63.2) 57 (35.7) 2 (1.3)
Chocolate and sweets 1.33 (0.81) 1.20‑1.46 99 (61.9) 60 (37.5) 1 (0.6)
Sweet drinks 0.83 (0.83) 0.70‑0.96 130 (81.3) 29 (18.1) 1 (0.6)
Full‑fat spread 3.16 (1.03) 3.00‑3.32 41 (25.7) 110 (68.7) 9 (5,6)
Oily fish 2.86 (1.38) 2.64‑3.07 40 (25.0) 88 (55.0) 32 (20.0)
Alcohol 0.18 (0.42) 0.12‑0.25 158 (98.8) 2 (1.3) 0 (0)
High‑fat chees 2.26 (1.05) 2.11‑2.41 30 (18.8) 110 (68.8) 20 (12.5)
Processed meat 2.60 (1.05) 2.44‑2.76 25 (15.6) 105 (65.6) 30 (18.8)
Salted snack 0.59 (0.70) 0.48‑0.70 142 (88.8) 18 (11.2) 0 (0)
Savoury pastries and pie 2.09 (0.77) 1.97‑2.21 32 (20,0) 126 (78.8) 2 (1.3)
Fast food 0.60 (0.61) 0.51‑0.69 152 (95.0) 8 (5.0) 0 (0)
Pudding or dessert 0.13 (0.57) 0.34‑0.51 156 (97.5) 4 (2.5) 0 (0)
Regular meal (3‑4 meal/day) 2.50 (1.15) 3.32‑2.68 28 (17.5) 91 (56.9) 41 (25.6)
Breakfast 2.51 (1.15) 2.33‑2.69 29 (18.1) 100 (62.5) 31 (19.4)
High‑fat sugar snack 1.37 (1.14) 1.19‑1.55 99 (61.9) 55 (34.4) 6 (3.7)
High‑fiber bread 3.20 (1.51) 2.96‑3.44 19 (11.9) 94 (58.8) 47 (29.4)
High‑fiber cereal 2.67 (1.97) 2.36‑2.98 92 (57.5) 4 (2.5) 64 (40.0)
Type of milk 2.36 (2.48) 1.97‑2.74 85 (53.1) 1 (0.6) 74 (46.3)
UKDDQ score 1.96 (0.51) 1.88‑2.04
UKDDQ: UK Diabetes and Diet Questionnaire

TABLE 3. Mann–Whitney U test for the comparison UKDDQ score 
and some questionnaire food item by gender
Parameter N Mean 

Rank
Summ 
Rank

U Z p

UKDDQ score
Male 68 81.29 5528 −0.186 0.852
Female 92 79.91 7352 3074

Questionnaire 
item alcohol

Male 68 97.6 6637 −6.181 <0.001*
Female 92 67.68 6237 1965

Questionnaire item 
processed meat

Male 68 90 6120 −2.335 0.020*
Female 92 73.48 6760 2482

N ‑number, U ‑ Mann–Whitney test, Z – score, statistical significance 
p<0.05*. UKDDQ: UK Diabetes and Diet Questionnaire

In addition, analysis of age-related data shows that in our 
study, the individuals were of older age, with a mean age 
of 65.3 ± 8.32 years. These results are consistent with data 
from other researchers, who report a mean age of 67.5 ± 
9.41  years (18). The number of individuals with T2DM 
increases with age, with the highest number of cases found 
in the age group of 60-69  years (48.8%). These results 
indicate that the risk of developing T2DM significantly 
increases in older age groups, which is consistent with 
known trends in the literature (16).
In terms of area of residence, the majority of participants 
(75%) were from urban areas, while the remaining 25% 
were from rural regions. These findings are consistent with 
the literature, which indicates a higher risk of developing 
diabetes in urban areas, associated with the unhealthier life-
style typical of urban environments (19).

Studies have shown that low education and income are 
associated with a higher risk of T2DM (20). The results of 
our study indicate that the majority of participants have a 
low socioeconomic status (51.3%) and only a high school 
education (66.9%), which may limit access to key infor-
mation about the disease and healthy eating. This further 
underscores the need for prioritizing educational and eco-
nomic factors in research and health policy development to 
improve diabetes prevention and management in popula-
tions with similar characteristics (21).
The results show that the dietary habits of individuals with 
T2DM in Banja Luka are at a very low level. Only 27.5% 
of them have a UKDDQ score indicative of healthy dietary 
habits, while the majority, 54.4%, have partially unhealthy 
dietary habits. It is particularly concerning that nearly 
one-fifth of the participants, specifically 18.1%, have 
unhealthy dietary habits. These findings are comparable to 
a study from Lebanon (7), where 25.0% of individuals had 
healthy dietary habits based on their total UKDDQ score, 
while the same parameter was 14.5% in a study conducted 
in Erbil City, Iraq (22) and 36.27% in a study conducted 
in Portugal (9). The best results were recorded in a study 
from Western India, where 46.9% of the participants had 
healthy dietary habits based on the composite UKDDQ 
score (23). These findings suggest that individuals with 
T2DM living in urban environments tend to have poorer 
dietary habits, often relying on fast and processed foods, 
while rural environments offer more opportunities for a 
healthier diet.
In our study, the vast majority of individuals adhered to 
dietary recommendations regarding food items such as 
alcohol, desserts, fast food, and snacks. Specifically, 98.8% 
of individuals rarely consumed alcohol, 97.5% rarely con-
sumed puddings/desserts, 95.0% rarely consumed fast 
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TABLE 4. Values of anthropometric parameters (BMI, WC, and WSR) by dietary categories
Parameter Dietary categories (mean±SD) df F p‑value

Healthy Partially unhealthy Unhealthy Average
BMI (kg/m²) 26.30±2.41 31.50±3.23 35.43±4.11 30.78±4.47 2 75.46 <0.001*
WC (cm) 92.42±8.08 104.45±8.99 113.34±9.49 102.75±11.35 2 52.42 <0.001*
WSR 0.55±0.05 0.62±0.06 0.84±0.92 0.64±0.40 2 41.10 <0.001*
Statistical significance p‑value <0.05*. BMI: Body mass index, WC: Waist circumference, WSR: Waist‑to‑stature ratio, df: degrees of freedom between 
groups, F: values from one‑way ANOVA

food, 88.8% rarely consumed salted snacks, and 81.3% 
rarely consumed sweet drinks. These findings highlight their 
commitment to maintaining healthier dietary practices. In 
the literature, these food items are commonly identified as 
unhealthy dietary choices for individuals with T2DM. In 
addition, it is emphasized that the timing of food intake is 
crucial, with the period from 10:00 AM to 5:00 PM being 
particularly significant (2, 24).
In our study, only 17.5% of individuals with T2DM con-
sumed regular meals throughout the day, while only 18.1% 
had breakfast within 2  h of waking, which is a very low 
percentage and a critical factor for managing this disease. 
Recommendations for fruit and vegetable consumption 
in individuals with diabetes emphasize the importance of 
daily intake of these foods as they are rich in fiber, vitamins, 
and minerals that help regulate blood sugar levels (25, 26). 
The results showed that 47.6% of individuals regularly con-
sumed fruit, similar to a study in Lebanon where 44.4% 
did the same (7). In contrast, only 25.0% of individuals in 
our study consumed vegetables daily, compared to 49.3% 
in a study conducted in Portugal (9).
The separate analysis in our study of alcohol and pro-
cessed meat consumption shows that men consume these 
items more than women. Conversely, the same analysis 
indicates no statistically significant difference between 
genders for the overall average UKDDQ scores. This 
finding suggests that men’s poorer lifestyle may contrib-
ute less to the incidence of type 2 diabetes compared to 
women. Updated guidelines recommend that there is no 
safe level of alcohol consumption. Adults with diabetes 
who choose to drink alcohol should do so moderately (no 
more than one drink per day for adult women and no 
more than two drinks per day for adult men). Alcohol 
consumption can increase the risk of hypoglycemia in 
people with diabetes, particularly if they are using insulin 
or insulin secretagogues (27).
Good results were achieved regarding the infrequent 
consumption of fast food, which can be explained by 
the fact that this is an older population with less habit 
of consuming fast food. Similar results were obtained in 
a study from Western India (23). It has been demon-
strated that the consumption of sweetened beverages is 
associated with adverse health outcomes in the diabetic 
population. In our study, results showed that 81.3% 
of participants rarely consumed sugary drinks, whereas 
this percentage was significantly lower in the Erbil 
city study at 12.5% (22) in the Western India study 
at 46.0% (23) and in the Portugal study at 71.1% (9). 
Insufficient knowledge about omega-3 is a reason behind 
the unhealthy nature of omega-3 intake (28). Only 
25% of participants in our study consume fish once 
a week, which is considered poor. In contrast, in the 

Lebanon study, almost 40% of individuals never con-
sumed fish (7).
As the pace of modern life accelerates, an increasing num-
ber of people are neglecting breakfast, which is considered 
an important meal of the day. In our study, only 18.1% 
of individuals achieved a healthy score for having break-
fast within 2 h of waking up, compared to 30.5% in the 
Lebanon study (7), and 36% in the Erbil city study (22). 
Regular meal consumption had a healthy score of 17.5% in 
our study, with better results reported in the Erbil city study 
at 38.4% (22), Lebanon at 33.6% (7), and the best results 
in Western India at 52.2% (23).
The anthropological analysis of the association between 
the mean values of BMI, WC, and WSR concerning the 
healthy, partially unhealthy, and unhealthy dietary cat-
egories of the respondents shows that our participants 
with T2DM had high values for these parameters. The 
linear increase in BMI, WC, and WSR values with a 
higher degree of unhealthy dietary habits in individuals 
with T2DM was statistically significant. This suggests a 
strong correlation between the nutritional habits of the 
respondents and these anthropometric variables, while 
the significance further confirms the unhealthy dietary 
habits of these individuals, leading to their increased 
body weight and making the disease more difficult to 
treat. Our study results showed no statistically significant 
difference between dietary habits and nutritional status 
between genders, which is consistent with a study con-
ducted in Erbil City (22), while a study conducted in 
Portugal showed that women have better dietary habits 
than men (9).
Studies have consistently shown that men traditionally 
consume more meat than women and have higher alco-
hol intake compared to women. These gender differences 
in dietary habits are well-documented in the litera-
ture (29, 30). Although the study participants were diag-
nosed with diabetes, the results revealed the same gender 
differences in dietary habits. Anthropometric measure-
ment of WC and anthropometrically derived indices BMI 
and WSR are correlated with each other (31). The anthro-
pometric indicator - BMI is most often used to assess the 
nutritional and health status. BMI is directly related to 
eating habits (32). The results in our study showed that 
individuals categorized as having healthy dietary habits 
have an average BMI of 26.30 ± 2.41 kg/m², while par-
ticipants with partially unhealthy dietary habits have an 
average BMI of 31.50 ± 3.23  kg/m². The highest aver-
age BMI was recorded among individuals with unhealthy 
dietary habits, amounting to 35.43 ± 4.11  kg/m². The 
overall average BMI for all categories is 30.78 ± 4.47 kg/
m², with a statistically significant p-value of.000, indicat-
ing a strong association between the type of dietary habits 
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and BMI. Without a doubt, anthropometric parameters 
have shown significance in identifying dietary issues in 
individuals with T2DM. Literature data warn that the 
main problem among individuals with this disease is their 
poor dietary habits, followed by a lack of physical activ-
ity, smoking, and alcohol consumption (33).

CONCLUSION
This study highlights significant associations between 
dietary habits and anthropometric measures in individu-
als with T2DM in Banja Luka, particularly in urban areas 
and among those with low socioeconomic status. Poor 
dietary habits were linked to higher BMI and central obe-
sity, emphasizing the need for targeted nutritional inter-
ventions. While some participants demonstrated healthier 
dietary choices, improving the intake of fruits, vegetables, 
and omega-3 fatty acids remains essential for effective dia-
betes management. Public health efforts should focus on 
education and socioeconomic factors to enhance diabetes 
prevention and care.

FUNDING
Authors received no specific funding for this work.

DECLARATION OF INTERESTS
Authors declare no conflict of interest.

REFERENCES
1. Popović‑Pejičić S, Soldat‑Stanković V, Malešević G, Dunović S. Savremni Stavovi u 

Liječenju Dijabetes Melitusa Tipa 2. Banja Luka: Univerzitet u Banjoj Luci, Medicinski 
fakultet; 2021.

2. Velija‑Ašimi Z, Stević E. Pravilna Ishrana ‑ Zdrav i Dug Život. Sarajevo: Ministarstvo 
Zdravstva Kantona Sarajevo, Udruženje dijabetičara Kantona Sarajevo; 2009.

3. Chandrasekaran P, Weiskirchen R. The role of obesity in type 2 diabetes mellitus ‑ an 
overview. Int J Mol Sci. 2024;25(3):1882.

 https://doi.org/10.3390/ijms25031882
4. Wilding JP. The importance of weight management in type 2 diabetes mellitus. Int J 

Clin Pract. 2014;68(6):682‑91.
 https://doi.org/10.1111/ijcp.12384
5. Milenkovic T, Bozhinovska N, Macut D, Bjekic‑Macut J, Rahelic D, Velija Asimi Z, 

et al. Mediterranean diet and type 2 diabetes mellitus: A perpetual inspiration for the 
scientific world. A review. Nutrients. 2021;13(4):1307.

 https://doi.org/10.3390/nu13041307
6. Martín‑Peláez S, Fito M, Castaner O. Mediterranean diet effects on type 2 diabe‑

tes prevention, disease progression, and related mechanisms: A review. Nutrients. 
2020;12(8):2236.

 https://doi.org/10.3390/nu12082236
7. Abboud M, Nacouzi C, Chahine Z, Atallah A, Hleyhel M. Dietary knowledge and eat‑

ing habits among patients with type 2 diabetes in Lebanon. Glob Health Epidemiol 
Genomics. 2024;2024:3623555.

 https://doi.org/10.1155/2024/3623555
8. Adam HM, Elmosaad YM, Ahmed AE, Khan A, Mahmud I. Dietary knowledge, atti‑

tude and practice among type 2 diabetes mellitus patients in Sudan: A hospital‑based 
cross‑sectional study. Afr Health Sci. 2021;21(1):32‑40.

 https://doi.org/10.4314/ahs.v21i1.6
9. Correia Rodriguez B, Rosendo I, Santos Coelho TI, Duarte Mendes P, Dos Santos 

Rodrigues G, Faustino Francisco Â, et al. Eating habits of people with type 2 diabetes 
mellitus in Portugal: A cross‑sectional study. Acta Med Port. 2024;37(1):27‑35.

 https://doi.org/10.20344/amp.19738
10. Khalangot MD, Gurianov VG, Zakharchenko TF, Pysarenko YM, Kravchenko VI. 

Metabolic and anthropometric parameters of persons at risk of developing type 2 dia‑
betes mellitus before and after 3 months of consuming insoluble dietary fiber. Nutr 
Metab Insights. 2022;15:11786388221125181.

 https://doi.org/10.1177/11786388221125181 (Last access: 03. September 2024)
11. Saberi‑Karimian M, Mansoori A, Mohammadi Bajgiran M, Sadat Hosseini Z, 

Kiyoumarsioskouei A, Sadooghi Rad E, et al. Data mining approaches for type 2 

diabetes mellitus prediction using anthropometric measurements. J Clin Lab Anal. 
2022;36(1):e24798.

 https://doi.org/10.1002/jcla.24798
12. Asbaghi O, Fouladvand F, Gonzalez MJ, Aghamohammadi V, Choghakhori R, 

Abbasnezhad A. Effect of green tea on anthropometric indices and body composi‑
tion in patients with type 2 diabetes mellitus: A systematic review and meta‑analysis. 
Complement Med Res. 2021;28(3):244‑51.

 https://doi.org/10.1159/000511665
13. Awasthi A, Rao CR, Hegde DS, Rao NK. Association between type 2 diabetes mellitus 

and anthropometric measurements: A case control study in South India. J Prev Med 
Hyg. 2017;58(1):E56‑62.

14. National Center for Health Statistics. National Health and Nutrition Examination 
Survey Body Composition Procedures Manual; 2018. Available from: https://wwwn.
cdc.gov/nchs/data/nhanes/public/2017/manuals/Body_Composition_Procedures_
Manual_2018.pdf (Last access: 03. September 2024)

15. England CY, Thompson JL, Jago R, Cooper AR, Andrews RC. Development of a brief, 
reliable, and valid diet assessment tool for impaired glucose tolerance and diabetes: 
The UK diabetes and diet questionnaire. Public Health Nutr. 2017;20(2):191‑9.

 https://doi.org/10.1017/S1368980016002275
16. Institut za Javno Zdravstvo Republike Srpske. Zdravstveno Stanje Stanovništva u, 

Godini. Banja Luka: Institut za Javno Zdravstvo Republike Srpske; 2022. Available 
from: https://www.phi.rs.ba/pdf/publikacije/Zdravstveno‑stanje‑stanovnistva‑u‑2022.
pdf (Last access: 03. September 2024)

17. Kautzky‑Willer A, Harreiter J, Pacini G. Sex and gender differences in risk, patho‑
physiology and complications of type 2 diabetes mellitus. Endocr Rev. 2016;37(3): 
278‑316.

 https://doi.org/10.1210/er.2015‑1137
18. Hendriks SH, Hartog LC, Groenier KH, Maas AH, Van Hateren KJ, Kleefstra N, 

et al. Patient activation in type 2 diabetes: Does it differ between men and women? J 
Diabetes Res. 2016;9:739‑44.

 https://doi.org/10.1155/2016/7386532
19. Zhao Y, Li HF, Wu X, Li GH, Golden AR, Cai L. Rural‑urban differentials of prevalence 

and lifestyle determinants of pre‑diabetes and diabetes among the elderly in south‑
west China. BMC Public Health. 2023;23:603.

 https://doi.org/10.1186/s12889‑023‑15527‑9
20. Duan MF, Zhu Y, Dekker LH, Mierau JO, Corpeleijn E, Bakker SJL, et al. Effects 

of education and income on incident type 2 diabetes and cardiovascular diseases: 
A Dutch prospective study. J Gen Intern Med. 2022;37(15):3907‑16.

 https://doi.org/10.1007/s11606‑022‑07548‑8
21. Hwang J, Shon C. Relationship between socioeconomic status and type 2 diabetes: 

Results from Korea National health and nutrition examination Survey (KNHANES) 
2010‑2012. BMJ Open. 2014;4(8):e005710.

 https://doi.org/10.1136/bmjopen‑2014‑005710
22. Saber SS, Hassan MT, Ismael SA. Dietary habits among type 2 diabetic patients in 

Erbil city. Adv Med J. 2023;6(1):40‑6.
 https://doi.org/10.56056/amj.2020.117
23. Patel B, Unadkat S, Patel H, Rathod M. Dietary practices among type 2 diabetes 

patients visiting a non‑communicable disease (NCD) clinic in a district of Western 
India: A cross‑sectional study. Cureus. 2024;16(1):e52604.

 https://doi.org/10.7759/cureus.52604
24. Parr EB, Devlin BL, Lim KH, Moresi LN, Geils C, Brennan L, et al. Time‑restricted 

eating as a nutrition strategy for individuals with type 2 diabetes: A feasibility study. 
Nutrients. 2020;12:3228.

 https://doi.org/10.3390/nu12113228
25. Halvorsen RE, Elvestad M, Molin M, Aune D. Fruit and vegetable consumption and 

the risk of type 2 diabetes: A systematic review and dose‑response meta‑analysis of 
prospective studies. BMJ Nutr Prev Health. 2021;4(2):519‑31.

 https://doi.org/10.1136/bmjnph‑2020‑000218
26. Wang PY, Fang JC, Gao ZH, Zhang C, Xie SY. Higher intake of fruits, vegetables or 

their fiber reduces the risk of type 2 diabetes: A meta‑analysis. J Diabetes Investig. 
2016;7(1):56‑69.

 https://doi.org/10.1111/jdi.12376
27. Reynolds A, Mitri J. Dietary advice for individuals with diabetes. In: Feingold KR, 

Anawalt B, Blackman MR, Boyce A, Chrousos G, et al., editors. Endotext. South 
Dartmouth (MA): MDText.com, Inc.; 2000. Available from: https://www.ncbi.nlm.nih.
gov/books/NBK279012 [Last accessed on 2024 Apr 28].

28. Chen GC, Arthur R, Qin LQ, Chen LH, Mei Z, Zheng Y, et al. Association of oily and 
nonoily fish consumption and fish oil supplements with incident type 2 diabetes: 
A large population‑based prospective study. Diabetes Care. 2021;44(3):672‑80.

 https://doi.org/10.2337/dc20‑2328
29. Ritzel C, Mann S. The old man and the meat: On gender differences in meat consump‑

tion across stages of human life. Foods. 2021;10(11):2809.
 https://doi.org/10.3390/foods10112809
30. White AM. Gender differences in the epidemiology of alcohol use and related harms in 

the United States. Alcohol Res. 2020;40(2):1.
 https://doi.org/10.35946/arcr.v40.2.01

https://www.jhsci.ba
https://doi.org/10.1210/er.2015-1137
https://doi.org/10.1186/s12889-023-15527-9
https://doi.org/10.1007/s11606-022-07548-8

https://doi.org/10.1136/bmjopen-2014-005710

https://doi.org/10.1136/bmjnph-2020-000218

https://doi.org/10.2337/dc20-2328



23

Maja Šibarević, et al.: Eating habits and anthropometric traits in type 2 diabetes patients Journal of Health Sciences 2025;15(1):17-23 www.jhsci.ba

31. Flegal KM, Shepherd JA, Looker AC, Graubard BI, Borrud LG, Ogden CL, et al. 
Comparisons of percentage body fat, body mass index, waist circumference, and 
waist‑stature ratio in adults. Am J Clin Nutr. 2009;89(2):500‑8.

 https://doi.org/10.3945/ajcn.2008.26847
32. Platikanova M, Yordanova A, Hristova P. Dependence of body mass index on some 

dietary habits: An application of classification and regression tree. Iran J Public Health. 

2022;51(6):1283‑94.
 https://doi.org/10.18502/ijph.v51i6.9672
33. Goh LG, Dhaliwal SS, Welborn TA, Lee AH, Della PR. Anthropometric measurements 

of general and central obesity and the prediction of cardiovascular disease risk in 
women: A cross‑sectional study. BMJ Open. 2014;4(2):e004138.

 https://doi.org/10.1136/bmjopen‑2013‑0041381

https://www.jhsci.ba
https://doi.org/10.1136/bmjopen-2013-0041381

