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Abstract
Introduction: The prevalence of diabetes is rising sharply in rural areas, largely due to changes in lifestyle and 
dietary habits. Enhancing quality of life and preventing acute metabolic disorders as well as long-term effects by 
reducing premature morbidity and mortality is the core target of therapy for individuals with type 2 diabetes mellitus 
(T2DM). Aims and Objectives: To assess the level of adherence to dietary recommendations (DRs) among T2DM 
patients in rural areas and the glycemic status among them. Materials and Methods: This cross-sectional study was 
conducted among 228 purposively selected, diagnosed T2DM patients who attended the outpatient department of the 
Pirojpur Diabetic Association in Barisal from January to December 2023. Face-to-face interviews were used to 
collect data using a pretested, semi-structured questionnaire. Results: The study participants were adult patients with 
T2DM, with a mean age of 54.7±11.7 years. The mean duration of diabetes was 7.5±6.4 years. The study revealed that 
only 30.7% of participants had good adherence to DRs, while the majority (69.3%) had poor adherence. Furthermore, 
35.5% of participants had good glycemic control, whereas 64.5% had poor glycemic status. Conclusion: Poor 
adherence contributes to poor glycemic control. Therefore, it is crucial to implement effective measures to improve 
adherence to DRs and enhance glycemic management. These steps will ultimately help prevent diabetic complications 
and reduce diabetes-related costs for rural residents.
Keywords: Dietary recommendations, glycemic status, type 2 diabetes mellitus, Bangladesh. 
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Introduction:  
Diabetes Mellitus (DM) is a prevalent non-communicable disease that 
continues to pose an existential threat to global health1. Type 2 
diabetes (T2DM), the most prevalent kind of diabetes, develops when 
the body's capacity to use insulin is reduced, which is generally caused 
by a combination of genetic and lifestyle factors. Typically developing 
in adulthood, the incidence of T2DM has surged in recent years, 

largely driven by sedentary lifestyles, poor dietary habits, and 
increasing obesity rates2,3. According to the International 
Diabetes Federation (IDF Diabetes Atlas, 10th edition, 2021), 
approximately 537 million adults (ages 20-79) are living with 
diabetes- about 1 in 10 people. This number is projected to 
rise to 643 million by 2030 and 783 million by 2045. 
Diabetes-related deaths increased from 4.6 million in 2011 to 
6.7 million in 2021. In Bangladesh, the prevalence of diabetes 
among adults is rising at an alarming rate. According to the 
IDF, around 13.2 million adults were living with diabetes in 
2021, up from just 1.75 million in 2000. The adult diabetes 
prevalence in Bangladesh was about 14.2% in 2021. 
Diabetes-related deaths among adults (20-79 years) amount to 
approximately 76,000 annually, with 4.2% of these deaths 
occurring in people under 60 years4. The primary goals of 
diabetes treatment are to prevent or delay complications and 
improve quality of life. Key components of diabetes 
management include a healthy eating pattern, regular 
physical activity, and, in many cases, pharmacotherapy5. For 
individuals with T2DM, following appropriate dietary DRs is 
a critical aspect of management and is often considered the 
first line of treatment. An ideal diet involves consuming 
fewer carbohydrates and fats, more fiber, less sodium, and 
foods with health-promoting properties such as fish, soy 
products, fruits, and vegetables6. Medical Nutrition Therapy 
(MNT), has been shown to reduce HbA1c levels by 
1.0–1.9% in individuals with type 1 diabetes and by 
0.3–2.0% in those with T2DM. MNT or DRs have 
implications for promoting healthful eating patterns, 
emphasizing nutrient-dense foods in appropriate portions to 
improve overall health, achieve and maintain body weight 
goals, meet individualized glycemic, blood pressure, and lipid 
targets, and eventually delay or prevent diabetes 
complications5,7.  This study aimed to explore the association 
between dietary adherence and glycaemic status among rural 
diabetes patients in Bangladesh. The findings will assist 
clinicians in providing more tailored dietary advice and 
highlight the significance of developing structured food 
guidelines for diabetes patients in the country. 
Materials and Methods:
A descriptive cross-sectional study was conducted to 
evaluate the level of adherence to dietary 
recommendations and the glycemic status of type 2 
diabetes patients in rural areas. The study was directed 
among 228 outpatients who attended the Pirojpur Diabetic 
Association in Pirojpur, Barisal, Bangladesh. The study 
population comprised adult males and females aged 18 
and older who were diagnosed with type 2 diabetes 
mellitus (T2DM) and resided outside the municipal areas. 
Patients with gestational diabetes mellitus (GDM) were 
excluded from the study. The study participants were 
conveniently interviewed using a pretested 
semi-structured questionnaire through face-to-face 
interactions from January to December 2023. The 
questionnaire included questions regarding 
socio-demographic characteristics, factors associated with 

dietary adherence, and glycemic status. To assess 
adherence to DRs, the "Perceived Dietary Adherence 
Questionnaire" (PDAQ) was employed. After the 
completion of data collection, the data were checked and 
verified for any omission, error, or irrelevance. Data were 
coded, entered, and analyzed in IBM SPSS v25. 
Descriptive statistics such as mean, standard deviation, 
and percent were computed for the continuous variables of 
the participants. Chi-square and logistic regression test 
was used, and a p-value of <0.05 at a 95% confidence 
interval was taken as significant. The results were 
presented in tables. 
Ethical approval 
Participants were thoroughly informed about the study and 
encouraged to take part. Informed written consent was 
obtained from each participant. Ethical approval was 
granted by the Institutional Review Board (IRB) of the 
National Institute of Preventive and Social Medicine 
(NIPSOM) in Dhaka 1212, Bangladesh 
(NIPSOM/IRB/2023/06).
Results:
Table I presents the socio-demographic characteristics of 
the respondents. Among the 228 participants, the 
majorities were female (57.9%), while males accounted 
for 42.1%. The mean age of the participants was 54.7 
(±11.7) years, with an age range of 28 to 85 years. Most 
participants (43.9%) fell within the age group of 41-60 
years. Regarding education, 43.4% of the respondents had 
completed primary education. In this study, more than half 
of the respondents (56.1%) were housewives, and 16.2% 
were engaged in business. The mean monthly family 
income was 17,000.6 (±9,000.1) BDT, with over half of 
the respondents (54.8%) earning between 10,001 and 
20,000 BDT per month. Nutritional status was assessed by 
calculating BMI, categorized according to the Asian BMI 
classification. Only 36.4% had a normal BMI, while a 
notable 33.3% were classified as obese. Table II shows the 
disease and individual diet-related characteristics of the 
participants. The mean duration of diabetes among 
respondents was 7.5 (±6.4) years. Among the 228 
individuals, 52.6% had diabetes for >5 years, while 47.4% 
had diabetes for ≤5 years. Most participants (68.2%) were 
on oral medication for their diabetes, 4.4% did not take 
any medication, only 1.8% individuals were on insulin, 
and approximately one-fourth (25.4%) used both oral 
agents and insulin. The majority (61.8%) of respondents 
reported no family history of diabetes among their parents 
or siblings, while the remaining participants had a family 
history of the condition. Among the participants, 49.1% 
had one or more comorbidities. More than half (54.8%) 
engaged in regular physical exercise. However, over 
two-thirds (69.7%) of the participants reported that they 
could not afford the cost of the recommended diet. 
Additionally, 48.2% expressed a preference for 
sugar-sweetened beverages. Approximately three-fourths 

(72.8%) of respondents reported having self-control over 
their diet. In this study, only 30.7% revealed good dietary 
adherence, while the majority (69.3%) exhibited poor 
adherence to DRs. Table III presents the association 
between dietary adherence and perceived factors. The 
regression analysis revealed a statistically significant 
association between absence of self-control over diet and 
poor dietary adherence (p=0.007). Furthermore, 
participants who reported spending too much time 
preparing the recommended diet and those facing 
challenges adhering to DRs during social or work events 
were also significantly associated with poor dietary 
adherence (p<0.05). Table IV depicts the association 
between dietary adherence and glycemic status. There was 
a significant association (p<0.001) between dietary 
adherence and glycemic status, indicating that those with 
good adherence were more likely to obtain good glycemic 
status. Table V shows the results of a logistic regression 
analysis that evaluated the effects of gender, physical 
activity, dietary adherence, difficulties adherence to the 
recommended diet during social or work events, 
self-control over food, and a preference for sweetened 
beverages on glycemic status. Poor dietary adherence was 
significantly associated with poor glycemic status 
(p<0.001). Gender and self-control over eating were 
substantially related to glycemic status (p<0.05). 
Table I: Socio-demographic characteristics (n=228)

Table II: Disease and diet related information (n=228)

Table III: Factors associated with dietary adherence 
(n=228)

*Statistically significant value
Table IV: Association of dietary adherence with glycemic 
status (n=228)

*Statistically significant value
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Table V: Summary of logistic regression model to see 
associated factors of glycemic status (n=228)

*Statistically significant value 
Discussion:
The study found that only 30.7% of participants adhered 
well to DRs, indicating that the majority (69.3%) had poor 
adherence. These findings are consistent with various 
studies conducted in different countries. For example, a 
study in India using the PDAQ tool reported a good 
adherence rate of 28%.8 In Ethiopia, another study found 
that 33.5% of participants had good dietary adherence9. 
However, some studies reported lower adherence rates; a 
study in Oman indicated good adherence at 25.7%, while 
a study in Nepal showed only 15.7% of participants 
adhered well to DRs10,11. These disparities may arise 
from differences in settings, socio-demographic 
characteristics, and dietary habits among the study 
populations. No similar studies have been conducted in 
Bangladesh using the PDAQ to assess dietary adherence. 
However, one study that utilized a three-point scale to 
evaluate non-adherence found a non-adherence rate of 
88%12. Another Bangladeshi study identified a significant 
association (p<0.001) between the time taken to prepare 
the recommended diet and dietary adherence13. It also 
found a significant association (p<0.001) between 
difficulties in adhering to DRs and overall dietary 
adherence, with those facing challenges prone to have 
poor adherence. In fact, a separate study reported that 
91% of respondents encountered difficulties adhering to 
their recommended diets8.  In the current study, more than 
two-thirds (69.7%) of participants reported that they could 
not afford the recommended diet, which significantly 
contributed to non-adherence. A study in India found that 
approximately 76% of participants faced similar financial 
constraints regarding the cost of the recommended diet8. 
For instance, a study in Bangladesh identified cost as a 
primary barrier to accessing medication13. It was revealed 
that participants who could afford the recommended diet 
were nearly three times more likely to adhere to it 
compared to those who could not10,14. In this study, only 
35.5% of participants achieved good glycemic status, 
while 64.5% had poor glycemic control. These findings 
are consistent with other research in the field. Poor 
glycemic control has been reported in various studies, 
including 59.5% in West Ethiopia, 65% in India, 65.4% in 
Nepal, 60.5% in Ethiopia, 80.5% in Palestine, and 55% in 
Niger16-21. A study in Bangladesh indicated that 81.2% of 
patients had poor glycemic control based on HbA1c 
levels22, while another study in Bangladesh reported poor 
glycemic control in 69% of patients23. The discrepancy 

between the current study and these other studies may be 
attributed to the statistic that the aforementioned studies 
utilized the HbA1c test, which is the recommended gold 
standard for assessing glycemic control, whereas this 
study assessed glycemic status using fasting blood sugar 
(FBS) levels. Dietary adherence and glycemic status were 
shown to be significantly associated (p<0.001), revealing 
that individuals who adhered to their diets well had a 
higher probability of reaching optimal glycemic levels. 
Conversely, individuals who did not follow the 
recommended diet closely had a 5.8-fold increased risk of 
having low glycemic status. This result is consistent with 
earlier studies that have demonstrated a strong association 
between poor glycemic management and low self-care 
behavior compliance24. Furthermore, a related study 
revealed a positive association between reduced HbA1c 
values and following the diabetic dietary guidelines as 
evaluated by the PDAQ25.
Conclusion:
Based on the results of the study, it can be concluded that 
the majority of participants from rural areas had poor 
adherence to DRs. The main factors significantly 
associated with dietary adherence included the time taken 
to prepare the recommended diet, challenges encountered 
during social or professional events, self-control over food, 
preference for sweetened beverages, and challenges in 
remembering the recommended diet. It is essential to 
develop simplified and practical dietary guidelines that are 
easy for individuals in rural areas to follow. Furthermore, 
policies should be established to promote access to 
diabetes education and counseling in this region.
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largely driven by sedentary lifestyles, poor dietary habits, and 
increasing obesity rates2,3. According to the International 
Diabetes Federation (IDF Diabetes Atlas, 10th edition, 2021), 
approximately 537 million adults (ages 20-79) are living with 
diabetes- about 1 in 10 people. This number is projected to 
rise to 643 million by 2030 and 783 million by 2045. 
Diabetes-related deaths increased from 4.6 million in 2011 to 
6.7 million in 2021. In Bangladesh, the prevalence of diabetes 
among adults is rising at an alarming rate. According to the 
IDF, around 13.2 million adults were living with diabetes in 
2021, up from just 1.75 million in 2000. The adult diabetes 
prevalence in Bangladesh was about 14.2% in 2021. 
Diabetes-related deaths among adults (20-79 years) amount to 
approximately 76,000 annually, with 4.2% of these deaths 
occurring in people under 60 years4. The primary goals of 
diabetes treatment are to prevent or delay complications and 
improve quality of life. Key components of diabetes 
management include a healthy eating pattern, regular 
physical activity, and, in many cases, pharmacotherapy5. For 
individuals with T2DM, following appropriate dietary DRs is 
a critical aspect of management and is often considered the 
first line of treatment. An ideal diet involves consuming 
fewer carbohydrates and fats, more fiber, less sodium, and 
foods with health-promoting properties such as fish, soy 
products, fruits, and vegetables6. Medical Nutrition Therapy 
(MNT), has been shown to reduce HbA1c levels by 
1.0–1.9% in individuals with type 1 diabetes and by 
0.3–2.0% in those with T2DM. MNT or DRs have 
implications for promoting healthful eating patterns, 
emphasizing nutrient-dense foods in appropriate portions to 
improve overall health, achieve and maintain body weight 
goals, meet individualized glycemic, blood pressure, and lipid 
targets, and eventually delay or prevent diabetes 
complications5,7.  This study aimed to explore the association 
between dietary adherence and glycaemic status among rural 
diabetes patients in Bangladesh. The findings will assist 
clinicians in providing more tailored dietary advice and 
highlight the significance of developing structured food 
guidelines for diabetes patients in the country. 
Materials and Methods:
A descriptive cross-sectional study was conducted to 
evaluate the level of adherence to dietary 
recommendations and the glycemic status of type 2 
diabetes patients in rural areas. The study was directed 
among 228 outpatients who attended the Pirojpur Diabetic 
Association in Pirojpur, Barisal, Bangladesh. The study 
population comprised adult males and females aged 18 
and older who were diagnosed with type 2 diabetes 
mellitus (T2DM) and resided outside the municipal areas. 
Patients with gestational diabetes mellitus (GDM) were 
excluded from the study. The study participants were 
conveniently interviewed using a pretested 
semi-structured questionnaire through face-to-face 
interactions from January to December 2023. The 
questionnaire included questions regarding 
socio-demographic characteristics, factors associated with 

dietary adherence, and glycemic status. To assess 
adherence to DRs, the "Perceived Dietary Adherence 
Questionnaire" (PDAQ) was employed. After the 
completion of data collection, the data were checked and 
verified for any omission, error, or irrelevance. Data were 
coded, entered, and analyzed in IBM SPSS v25. 
Descriptive statistics such as mean, standard deviation, 
and percent were computed for the continuous variables of 
the participants. Chi-square and logistic regression test 
was used, and a p-value of <0.05 at a 95% confidence 
interval was taken as significant. The results were 
presented in tables. 
Ethical approval 
Participants were thoroughly informed about the study and 
encouraged to take part. Informed written consent was 
obtained from each participant. Ethical approval was 
granted by the Institutional Review Board (IRB) of the 
National Institute of Preventive and Social Medicine 
(NIPSOM) in Dhaka 1212, Bangladesh 
(NIPSOM/IRB/2023/06).
Results:
Table I presents the socio-demographic characteristics of 
the respondents. Among the 228 participants, the 
majorities were female (57.9%), while males accounted 
for 42.1%. The mean age of the participants was 54.7 
(±11.7) years, with an age range of 28 to 85 years. Most 
participants (43.9%) fell within the age group of 41-60 
years. Regarding education, 43.4% of the respondents had 
completed primary education. In this study, more than half 
of the respondents (56.1%) were housewives, and 16.2% 
were engaged in business. The mean monthly family 
income was 17,000.6 (±9,000.1) BDT, with over half of 
the respondents (54.8%) earning between 10,001 and 
20,000 BDT per month. Nutritional status was assessed by 
calculating BMI, categorized according to the Asian BMI 
classification. Only 36.4% had a normal BMI, while a 
notable 33.3% were classified as obese. Table II shows the 
disease and individual diet-related characteristics of the 
participants. The mean duration of diabetes among 
respondents was 7.5 (±6.4) years. Among the 228 
individuals, 52.6% had diabetes for >5 years, while 47.4% 
had diabetes for ≤5 years. Most participants (68.2%) were 
on oral medication for their diabetes, 4.4% did not take 
any medication, only 1.8% individuals were on insulin, 
and approximately one-fourth (25.4%) used both oral 
agents and insulin. The majority (61.8%) of respondents 
reported no family history of diabetes among their parents 
or siblings, while the remaining participants had a family 
history of the condition. Among the participants, 49.1% 
had one or more comorbidities. More than half (54.8%) 
engaged in regular physical exercise. However, over 
two-thirds (69.7%) of the participants reported that they 
could not afford the cost of the recommended diet. 
Additionally, 48.2% expressed a preference for 
sugar-sweetened beverages. Approximately three-fourths 

(72.8%) of respondents reported having self-control over 
their diet. In this study, only 30.7% revealed good dietary 
adherence, while the majority (69.3%) exhibited poor 
adherence to DRs. Table III presents the association 
between dietary adherence and perceived factors. The 
regression analysis revealed a statistically significant 
association between absence of self-control over diet and 
poor dietary adherence (p=0.007). Furthermore, 
participants who reported spending too much time 
preparing the recommended diet and those facing 
challenges adhering to DRs during social or work events 
were also significantly associated with poor dietary 
adherence (p<0.05). Table IV depicts the association 
between dietary adherence and glycemic status. There was 
a significant association (p<0.001) between dietary 
adherence and glycemic status, indicating that those with 
good adherence were more likely to obtain good glycemic 
status. Table V shows the results of a logistic regression 
analysis that evaluated the effects of gender, physical 
activity, dietary adherence, difficulties adherence to the 
recommended diet during social or work events, 
self-control over food, and a preference for sweetened 
beverages on glycemic status. Poor dietary adherence was 
significantly associated with poor glycemic status 
(p<0.001). Gender and self-control over eating were 
substantially related to glycemic status (p<0.05). 
Table I: Socio-demographic characteristics (n=228)

Table II: Disease and diet related information (n=228)

Table III: Factors associated with dietary adherence 
(n=228)

*Statistically significant value
Table IV: Association of dietary adherence with glycemic 
status (n=228)

*Statistically significant value

Table V: Summary of logistic regression model to see 
associated factors of glycemic status (n=228)

*Statistically significant value 
Discussion:
The study found that only 30.7% of participants adhered 
well to DRs, indicating that the majority (69.3%) had poor 
adherence. These findings are consistent with various 
studies conducted in different countries. For example, a 
study in India using the PDAQ tool reported a good 
adherence rate of 28%.8 In Ethiopia, another study found 
that 33.5% of participants had good dietary adherence9. 
However, some studies reported lower adherence rates; a 
study in Oman indicated good adherence at 25.7%, while 
a study in Nepal showed only 15.7% of participants 
adhered well to DRs10,11. These disparities may arise 
from differences in settings, socio-demographic 
characteristics, and dietary habits among the study 
populations. No similar studies have been conducted in 
Bangladesh using the PDAQ to assess dietary adherence. 
However, one study that utilized a three-point scale to 
evaluate non-adherence found a non-adherence rate of 
88%12. Another Bangladeshi study identified a significant 
association (p<0.001) between the time taken to prepare 
the recommended diet and dietary adherence13. It also 
found a significant association (p<0.001) between 
difficulties in adhering to DRs and overall dietary 
adherence, with those facing challenges prone to have 
poor adherence. In fact, a separate study reported that 
91% of respondents encountered difficulties adhering to 
their recommended diets8.  In the current study, more than 
two-thirds (69.7%) of participants reported that they could 
not afford the recommended diet, which significantly 
contributed to non-adherence. A study in India found that 
approximately 76% of participants faced similar financial 
constraints regarding the cost of the recommended diet8. 
For instance, a study in Bangladesh identified cost as a 
primary barrier to accessing medication13. It was revealed 
that participants who could afford the recommended diet 
were nearly three times more likely to adhere to it 
compared to those who could not10,14. In this study, only 
35.5% of participants achieved good glycemic status, 
while 64.5% had poor glycemic control. These findings 
are consistent with other research in the field. Poor 
glycemic control has been reported in various studies, 
including 59.5% in West Ethiopia, 65% in India, 65.4% in 
Nepal, 60.5% in Ethiopia, 80.5% in Palestine, and 55% in 
Niger16-21. A study in Bangladesh indicated that 81.2% of 
patients had poor glycemic control based on HbA1c 
levels22, while another study in Bangladesh reported poor 
glycemic control in 69% of patients23. The discrepancy 

between the current study and these other studies may be 
attributed to the statistic that the aforementioned studies 
utilized the HbA1c test, which is the recommended gold 
standard for assessing glycemic control, whereas this 
study assessed glycemic status using fasting blood sugar 
(FBS) levels. Dietary adherence and glycemic status were 
shown to be significantly associated (p<0.001), revealing 
that individuals who adhered to their diets well had a 
higher probability of reaching optimal glycemic levels. 
Conversely, individuals who did not follow the 
recommended diet closely had a 5.8-fold increased risk of 
having low glycemic status. This result is consistent with 
earlier studies that have demonstrated a strong association 
between poor glycemic management and low self-care 
behavior compliance24. Furthermore, a related study 
revealed a positive association between reduced HbA1c 
values and following the diabetic dietary guidelines as 
evaluated by the PDAQ25.
Conclusion:
Based on the results of the study, it can be concluded that 
the majority of participants from rural areas had poor 
adherence to DRs. The main factors significantly 
associated with dietary adherence included the time taken 
to prepare the recommended diet, challenges encountered 
during social or professional events, self-control over food, 
preference for sweetened beverages, and challenges in 
remembering the recommended diet. It is essential to 
develop simplified and practical dietary guidelines that are 
easy for individuals in rural areas to follow. Furthermore, 
policies should be established to promote access to 
diabetes education and counseling in this region.
Conflict of Interest: None.
Acknowledgments: 
The authors are thankful to all the participants and hospital 
authorities for their heartfelt cooperation. 
References:
1. Global Health Estimates [Internet]. World Health 
Organization (WHO): 2022. Available from: 
https://www.who.int/data/global-health-estimates 
(Retrieved on October 23, 2023)
2. Lotfy M, Adeghate J, Kalasz H, Singh J, Adeghate E. 
Chronic complications of diabetes mellitus: a mini review. 
Current diabetes reviews. 2017;13(1):3-10.
https://doi.org/10.2174/1573399812666151016101622
PMID:26472574
3. Shaanta IJ, Nurunnabi M, Biswas N, Nahar A, Tarafdar 
MA, Hossain A. Factors associated with Gestational 
Diabetes Mellitus: A Hospital based Cross-sectional Study 
in Dhaka. Z H Sikder Women's Medical College Journal. 
2023;5(2):30-33.
https://doi.org/10.47648/zhswmcj.2023.v0502.05
4. International Diabetes Federation. IDF Diabetes Atlas 
10th edition 2021 [Internet]. IDF Diabetes Atlas. 2021. 
Available from: https://diabetesatlas.org (Retrieved on 

October 23, 2023)
5. American Diabetes Association. American Diabetes 
Association Standards of medical care in diabetes-2017. 
Diabetes care. 2017;40:S1.
https://doi.org/10.2337/dci17-0007
6. Khan AR, Lateef ZN, Al Aithan MA, Bu-Khamseen 
MA, Al Ibrahim I, Khan SA. Factors contributing to 
non-compliance among diabetics attending primary health 
centers in the Al Hasa district of Saudi Arabia. Journal of 
Family and Community Medicine. 2012;19(1):26-32.
https://doi.org/10.4103/2230-8229.94008
PMid:22518355 PMCid:PMC3326767
7. Asaad G, Sadegian M, Lau R, Xu Y, Soria-Contreras 
DC, Bell RC, et al. The reliability and validity of the 
perceived dietary adherence questionnaire for people with 
type 2 diabetes. Nutrients. 2015; 7(7):5484-96.
https://doi.org/10.3390/nu7075231
PMID: 26198247 PMCID: PMC4517008
8. Bai RR, Kumar R. Perceived Dietary Adherence and its 
Barriers to Dietary Recommendations among Type 2 
Diabetes Mellitus Patients. Innovational: Journal of 
Nursing and Healthcare. 2020;6(3):1-5.
9. Mohammed AS, Adem F, Tadiwos Y, Woldekidan NA, 
Degu A. Level of adherence to the dietary 
recommendation and glycemic control among patients 
with type 2 diabetes mellitus in Eastern Ethiopia: a 
cross-sectional study. Diabetes, Metabolic Syndrome and 
Obesity. 2020:2605-12.
https://doi.org/10.2147/DMSO.S256738
PMID: 32801812 PMCID: PMC7384875
10. Ayele AA, Emiru YK, Tiruneh SA, Ayele BA, 
Gebremariam AD, Tegegn HG. Level of adherence to 
dietary recommendations and barriers among type 2 
diabetic patients: a cross-sectional study in an Ethiopian 
hospital. Clinical diabetes and endocrinology. 2018;4:1-7.
https://doi.org/10.1186/s40842-018-0070-7
PMID: 30519484 PMCID: PMC6267803
11. Baral J, Karki KB, Thapa P, Timalsina A, Bhandari R, 
Bhandari R, et al. Adherence to Dietary Recommendation 
and Its Associated Factors among People with Type 2 
Diabetes: A Cross‐Sectional Study in Nepal. Journal of 
Diabetes Research. 2022; (1):6136059.
https://doi.org/10.1155/2022/6136059
PMID: 36313817 PMCID: PMC9616656
12. Saleh F, Mumu SJ, Ara F, Hafez MA, Ali L. 
Non-adherence to self-care practices & medication and 
health related quality of life among patients with type 2 
diabetes: a cross-sectional study. BMC public health. 
2014; 14:1-8.
https://doi.org/10.1186/1471-2458-14-431
PMID: 24885315 PMCID: PMC4019601
13. Vanderlee L, Ahmed S, Ferdous F, Farzana FD, Das 
SK, Ahmed T, et al. Self-care practices and barriers to 

compliance among patients with diabetes in a community 
in rural Bangladesh. International Journal of Diabetes in 
Developing Countries. 2016; 36:320-6.
https://doi.org/10.1007/s13410-015-0460-7
14. Worku A, Mekonnen Abebe S, Wassie MM. Dietary 
practice and associated factors among type 2 diabetic 
patients: a cross sectional hospital based study, Addis 
Ababa, Ethiopia. Springer Plus. 2015; 4:1-8.
https://doi.org/10.1186/s40064-015-0785-1
PMID: 25635244 PMCID: PMC4306673
15. Mirahmadizadeh A, Khorshidsavar H, Seif M, Sharifi 
MH. Adherence to medication, diet and physical activity 
and the associated factors amongst patients with type 2 
diabetes. Diabetes Therapy. 2020; 11:479-94.
https://doi.org/10.1007/s13300-019-00750-8
PMID: 31916213 PMCID: PMC6995790
16. Dedefo MG, Abate SK, Ejeta BM, Korsa AT. 
Predictors of poor glycemic control and level of glycemic 
control among diabetic patients in west Ethiopia. Annals 
of Medicine and Surgery. 2020; 55:238-43.
https://doi.org/10.1016/j.amsu.2020.04.034
PMID: 32528672 PMCID: PMC7283090
17. Goyal J, Kumar N, Sharma M, Raghav S, Bhatia PS. 
Factors affecting glycemic control among patients with 
type 2 diabetes at a tertiary health care center of western 
up region: A cross-sectional study. International Journal 
of Health Sciences and Research. 2019; 9(3):12-20.
18. Pokhrel S, Shrestha S, Timilsina A, Sapkota M, Bhatt 
MP, Pardhe BD. Self-care adherence and barriers to good 
glycaemic control in Nepalese type 2 diabetes mellitus 
patients: a hospital-based cross-sectional study. Journal of 
multidisciplinary healthcare. 2019:817-26.
https://doi.org/10.2147/JMDH.S216842
PMID: 31632050 PMCID: PMC6791337
19. Fasil A, Biadgo B, Abebe M. Glycemic control and 
diabetes complications among diabetes mellitus patients 
attending at University of Gondar Hospital, Northwest 
Ethiopia. Diabetes, metabolic syndrome and obesity: 
targets and therapy. 2018:75-83.
https://doi.org/10.2147/DMSO.S185614
PMID: 30613158 PMCID: PMC6306061
20. Radwan M, Elsous A, Al-Sharif H, Abu Mustafa A. 
Glycemic control among primary care patients with type 
2 diabetes mellitus in the Gaza Strip, Palestine. 
Therapeutic advances in endocrinology and metabolism. 
2018; 9(1):3-14.
https://doi.org/10.1177/2042018817742070
PMID: 29344335 PMCID: PMC5761953
21. Ufuoma C, Godwin YD, Kester AD, Ngozi JC. 
Determinants of glycemic control among persons with 
type 2 diabetes mellitus in Niger Delta. Sahel Medical 
Journal. 2016;19(4):190.
https://doi.org/10.4103/1118-8561.196361

and its relationship with diabetes self-care behaviors 
among patients with type 2 diabetes in Northern Jordan: 
a cross-sectional study. Patient preference and adherence. 
2022:449-65.
https://doi.org/10.2147/PPA.S343214
PMID: 35221675 PMCID: PMC8865859
25. Raj GD, Hashemi Z, Contreras DC, Babwik S, 
Maxwell D, Bell RC, et al. Adherence to diabetes dietary 
guidelines assessed using a validated questionnaire 
predicts glucose control in adults with type 2 diabetes. 
Canadian Journal of Diabetes. 2018;42(1):78-87.
https://doi.org/10.1016/j.jcjd.2017.04.006
PMID: 28648765



22. Selim S, Pathan F, Saifuddin M, Latif Z, Karim N. 
The challenge of proper glycaemic control among 
patients with type 2 diabetes in Bangladesh. Sri Lanka 
Journal of Diabetes Endocrinology and Metabolism. 
2016;6(2):16-20.
https://doi.org/10.4038/sjdem.v6i2.7310
23. Afroz A, Chowdhury HA, Shahjahan M, Hafez MA, 
Hassan MN, Ali L. Association of good glycemic control 
and cost of diabetes care: experience from a tertiary care 
hospital in Bangladesh. diabetes research and clinical 
practice. 2016;120:142-8.
https://doi.org/10.1016/j.diabres.2016.07.030
PMID: 27552073
24. Almomani MH, Al-Tawalbeh S. Glycemic control 

1292025  Volume 37  Number 01

Dietary Adherence and Glycemic Status, Type 2 Diabetes Patients, Rural Areas                        Nurunnabi, et al.

largely driven by sedentary lifestyles, poor dietary habits, and 
increasing obesity rates2,3. According to the International 
Diabetes Federation (IDF Diabetes Atlas, 10th edition, 2021), 
approximately 537 million adults (ages 20-79) are living with 
diabetes- about 1 in 10 people. This number is projected to 
rise to 643 million by 2030 and 783 million by 2045. 
Diabetes-related deaths increased from 4.6 million in 2011 to 
6.7 million in 2021. In Bangladesh, the prevalence of diabetes 
among adults is rising at an alarming rate. According to the 
IDF, around 13.2 million adults were living with diabetes in 
2021, up from just 1.75 million in 2000. The adult diabetes 
prevalence in Bangladesh was about 14.2% in 2021. 
Diabetes-related deaths among adults (20-79 years) amount to 
approximately 76,000 annually, with 4.2% of these deaths 
occurring in people under 60 years4. The primary goals of 
diabetes treatment are to prevent or delay complications and 
improve quality of life. Key components of diabetes 
management include a healthy eating pattern, regular 
physical activity, and, in many cases, pharmacotherapy5. For 
individuals with T2DM, following appropriate dietary DRs is 
a critical aspect of management and is often considered the 
first line of treatment. An ideal diet involves consuming 
fewer carbohydrates and fats, more fiber, less sodium, and 
foods with health-promoting properties such as fish, soy 
products, fruits, and vegetables6. Medical Nutrition Therapy 
(MNT), has been shown to reduce HbA1c levels by 
1.0–1.9% in individuals with type 1 diabetes and by 
0.3–2.0% in those with T2DM. MNT or DRs have 
implications for promoting healthful eating patterns, 
emphasizing nutrient-dense foods in appropriate portions to 
improve overall health, achieve and maintain body weight 
goals, meet individualized glycemic, blood pressure, and lipid 
targets, and eventually delay or prevent diabetes 
complications5,7.  This study aimed to explore the association 
between dietary adherence and glycaemic status among rural 
diabetes patients in Bangladesh. The findings will assist 
clinicians in providing more tailored dietary advice and 
highlight the significance of developing structured food 
guidelines for diabetes patients in the country. 
Materials and Methods:
A descriptive cross-sectional study was conducted to 
evaluate the level of adherence to dietary 
recommendations and the glycemic status of type 2 
diabetes patients in rural areas. The study was directed 
among 228 outpatients who attended the Pirojpur Diabetic 
Association in Pirojpur, Barisal, Bangladesh. The study 
population comprised adult males and females aged 18 
and older who were diagnosed with type 2 diabetes 
mellitus (T2DM) and resided outside the municipal areas. 
Patients with gestational diabetes mellitus (GDM) were 
excluded from the study. The study participants were 
conveniently interviewed using a pretested 
semi-structured questionnaire through face-to-face 
interactions from January to December 2023. The 
questionnaire included questions regarding 
socio-demographic characteristics, factors associated with 

dietary adherence, and glycemic status. To assess 
adherence to DRs, the "Perceived Dietary Adherence 
Questionnaire" (PDAQ) was employed. After the 
completion of data collection, the data were checked and 
verified for any omission, error, or irrelevance. Data were 
coded, entered, and analyzed in IBM SPSS v25. 
Descriptive statistics such as mean, standard deviation, 
and percent were computed for the continuous variables of 
the participants. Chi-square and logistic regression test 
was used, and a p-value of <0.05 at a 95% confidence 
interval was taken as significant. The results were 
presented in tables. 
Ethical approval 
Participants were thoroughly informed about the study and 
encouraged to take part. Informed written consent was 
obtained from each participant. Ethical approval was 
granted by the Institutional Review Board (IRB) of the 
National Institute of Preventive and Social Medicine 
(NIPSOM) in Dhaka 1212, Bangladesh 
(NIPSOM/IRB/2023/06).
Results:
Table I presents the socio-demographic characteristics of 
the respondents. Among the 228 participants, the 
majorities were female (57.9%), while males accounted 
for 42.1%. The mean age of the participants was 54.7 
(±11.7) years, with an age range of 28 to 85 years. Most 
participants (43.9%) fell within the age group of 41-60 
years. Regarding education, 43.4% of the respondents had 
completed primary education. In this study, more than half 
of the respondents (56.1%) were housewives, and 16.2% 
were engaged in business. The mean monthly family 
income was 17,000.6 (±9,000.1) BDT, with over half of 
the respondents (54.8%) earning between 10,001 and 
20,000 BDT per month. Nutritional status was assessed by 
calculating BMI, categorized according to the Asian BMI 
classification. Only 36.4% had a normal BMI, while a 
notable 33.3% were classified as obese. Table II shows the 
disease and individual diet-related characteristics of the 
participants. The mean duration of diabetes among 
respondents was 7.5 (±6.4) years. Among the 228 
individuals, 52.6% had diabetes for >5 years, while 47.4% 
had diabetes for ≤5 years. Most participants (68.2%) were 
on oral medication for their diabetes, 4.4% did not take 
any medication, only 1.8% individuals were on insulin, 
and approximately one-fourth (25.4%) used both oral 
agents and insulin. The majority (61.8%) of respondents 
reported no family history of diabetes among their parents 
or siblings, while the remaining participants had a family 
history of the condition. Among the participants, 49.1% 
had one or more comorbidities. More than half (54.8%) 
engaged in regular physical exercise. However, over 
two-thirds (69.7%) of the participants reported that they 
could not afford the cost of the recommended diet. 
Additionally, 48.2% expressed a preference for 
sugar-sweetened beverages. Approximately three-fourths 

(72.8%) of respondents reported having self-control over 
their diet. In this study, only 30.7% revealed good dietary 
adherence, while the majority (69.3%) exhibited poor 
adherence to DRs. Table III presents the association 
between dietary adherence and perceived factors. The 
regression analysis revealed a statistically significant 
association between absence of self-control over diet and 
poor dietary adherence (p=0.007). Furthermore, 
participants who reported spending too much time 
preparing the recommended diet and those facing 
challenges adhering to DRs during social or work events 
were also significantly associated with poor dietary 
adherence (p<0.05). Table IV depicts the association 
between dietary adherence and glycemic status. There was 
a significant association (p<0.001) between dietary 
adherence and glycemic status, indicating that those with 
good adherence were more likely to obtain good glycemic 
status. Table V shows the results of a logistic regression 
analysis that evaluated the effects of gender, physical 
activity, dietary adherence, difficulties adherence to the 
recommended diet during social or work events, 
self-control over food, and a preference for sweetened 
beverages on glycemic status. Poor dietary adherence was 
significantly associated with poor glycemic status 
(p<0.001). Gender and self-control over eating were 
substantially related to glycemic status (p<0.05). 
Table I: Socio-demographic characteristics (n=228)

Table II: Disease and diet related information (n=228)

Table III: Factors associated with dietary adherence 
(n=228)

*Statistically significant value
Table IV: Association of dietary adherence with glycemic 
status (n=228)

*Statistically significant value

Table V: Summary of logistic regression model to see 
associated factors of glycemic status (n=228)

*Statistically significant value 
Discussion:
The study found that only 30.7% of participants adhered 
well to DRs, indicating that the majority (69.3%) had poor 
adherence. These findings are consistent with various 
studies conducted in different countries. For example, a 
study in India using the PDAQ tool reported a good 
adherence rate of 28%.8 In Ethiopia, another study found 
that 33.5% of participants had good dietary adherence9. 
However, some studies reported lower adherence rates; a 
study in Oman indicated good adherence at 25.7%, while 
a study in Nepal showed only 15.7% of participants 
adhered well to DRs10,11. These disparities may arise 
from differences in settings, socio-demographic 
characteristics, and dietary habits among the study 
populations. No similar studies have been conducted in 
Bangladesh using the PDAQ to assess dietary adherence. 
However, one study that utilized a three-point scale to 
evaluate non-adherence found a non-adherence rate of 
88%12. Another Bangladeshi study identified a significant 
association (p<0.001) between the time taken to prepare 
the recommended diet and dietary adherence13. It also 
found a significant association (p<0.001) between 
difficulties in adhering to DRs and overall dietary 
adherence, with those facing challenges prone to have 
poor adherence. In fact, a separate study reported that 
91% of respondents encountered difficulties adhering to 
their recommended diets8.  In the current study, more than 
two-thirds (69.7%) of participants reported that they could 
not afford the recommended diet, which significantly 
contributed to non-adherence. A study in India found that 
approximately 76% of participants faced similar financial 
constraints regarding the cost of the recommended diet8. 
For instance, a study in Bangladesh identified cost as a 
primary barrier to accessing medication13. It was revealed 
that participants who could afford the recommended diet 
were nearly three times more likely to adhere to it 
compared to those who could not10,14. In this study, only 
35.5% of participants achieved good glycemic status, 
while 64.5% had poor glycemic control. These findings 
are consistent with other research in the field. Poor 
glycemic control has been reported in various studies, 
including 59.5% in West Ethiopia, 65% in India, 65.4% in 
Nepal, 60.5% in Ethiopia, 80.5% in Palestine, and 55% in 
Niger16-21. A study in Bangladesh indicated that 81.2% of 
patients had poor glycemic control based on HbA1c 
levels22, while another study in Bangladesh reported poor 
glycemic control in 69% of patients23. The discrepancy 

between the current study and these other studies may be 
attributed to the statistic that the aforementioned studies 
utilized the HbA1c test, which is the recommended gold 
standard for assessing glycemic control, whereas this 
study assessed glycemic status using fasting blood sugar 
(FBS) levels. Dietary adherence and glycemic status were 
shown to be significantly associated (p<0.001), revealing 
that individuals who adhered to their diets well had a 
higher probability of reaching optimal glycemic levels. 
Conversely, individuals who did not follow the 
recommended diet closely had a 5.8-fold increased risk of 
having low glycemic status. This result is consistent with 
earlier studies that have demonstrated a strong association 
between poor glycemic management and low self-care 
behavior compliance24. Furthermore, a related study 
revealed a positive association between reduced HbA1c 
values and following the diabetic dietary guidelines as 
evaluated by the PDAQ25.
Conclusion:
Based on the results of the study, it can be concluded that 
the majority of participants from rural areas had poor 
adherence to DRs. The main factors significantly 
associated with dietary adherence included the time taken 
to prepare the recommended diet, challenges encountered 
during social or professional events, self-control over food, 
preference for sweetened beverages, and challenges in 
remembering the recommended diet. It is essential to 
develop simplified and practical dietary guidelines that are 
easy for individuals in rural areas to follow. Furthermore, 
policies should be established to promote access to 
diabetes education and counseling in this region.
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Characteristics
Gender
Male
Female
Age groups (in years)
18-40 
41-60 
>60
Mean±SD
Level of education
Primary
Secondary
Higher Secondary
Graduation
Post-graduation
Occupation
Housewife
Business
Service holder
Retired
Others
Average monthly family income (BDT)
≤10,000
10,001-20,000
20,001-30,000
>30,000
Mean±SD
Nutritional status (in BMI)
Underweight
Normal range
Overweight
Obese I
Obese II

Frequency (n)

96
132

32
124
72

99
87
23
15
4

128
37
28
18
17

52
125
39
12
17,000.6±9,000.1

14
83
55
68
8

Percentage (%)

42.1
57.9

14.0
54.4
31.6

54.7±11.7

43.4
38.2
10.1
6.6
1.8

56.1
16.2
12.3
7.9
7.5

22.8
54.8
17.1
5.3

6.1
36.4
24.1
29.8
3.5

Traits 
Duration of DM
≤5 years
>5 years
Mean±SD
Type of treatment respondent follows
No drug
Oral hypoglycemic agent 
Insulin
(OHA + Insulin)
Family history of DM
Yes
No
Comorbidity
Present
Absent
Regular physical exercise
Yes
No
Cost for recommended diet
Affordable
Not affordable
Sugar-sweetened beverage preference
Preference
No preference
Self-control on diet
Have
Don’t have
Adherence to dietary recommendations
Good adherence
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largely driven by sedentary lifestyles, poor dietary habits, and 
increasing obesity rates2,3. According to the International 
Diabetes Federation (IDF Diabetes Atlas, 10th edition, 2021), 
approximately 537 million adults (ages 20-79) are living with 
diabetes- about 1 in 10 people. This number is projected to 
rise to 643 million by 2030 and 783 million by 2045. 
Diabetes-related deaths increased from 4.6 million in 2011 to 
6.7 million in 2021. In Bangladesh, the prevalence of diabetes 
among adults is rising at an alarming rate. According to the 
IDF, around 13.2 million adults were living with diabetes in 
2021, up from just 1.75 million in 2000. The adult diabetes 
prevalence in Bangladesh was about 14.2% in 2021. 
Diabetes-related deaths among adults (20-79 years) amount to 
approximately 76,000 annually, with 4.2% of these deaths 
occurring in people under 60 years4. The primary goals of 
diabetes treatment are to prevent or delay complications and 
improve quality of life. Key components of diabetes 
management include a healthy eating pattern, regular 
physical activity, and, in many cases, pharmacotherapy5. For 
individuals with T2DM, following appropriate dietary DRs is 
a critical aspect of management and is often considered the 
first line of treatment. An ideal diet involves consuming 
fewer carbohydrates and fats, more fiber, less sodium, and 
foods with health-promoting properties such as fish, soy 
products, fruits, and vegetables6. Medical Nutrition Therapy 
(MNT), has been shown to reduce HbA1c levels by 
1.0–1.9% in individuals with type 1 diabetes and by 
0.3–2.0% in those with T2DM. MNT or DRs have 
implications for promoting healthful eating patterns, 
emphasizing nutrient-dense foods in appropriate portions to 
improve overall health, achieve and maintain body weight 
goals, meet individualized glycemic, blood pressure, and lipid 
targets, and eventually delay or prevent diabetes 
complications5,7.  This study aimed to explore the association 
between dietary adherence and glycaemic status among rural 
diabetes patients in Bangladesh. The findings will assist 
clinicians in providing more tailored dietary advice and 
highlight the significance of developing structured food 
guidelines for diabetes patients in the country. 
Materials and Methods:
A descriptive cross-sectional study was conducted to 
evaluate the level of adherence to dietary 
recommendations and the glycemic status of type 2 
diabetes patients in rural areas. The study was directed 
among 228 outpatients who attended the Pirojpur Diabetic 
Association in Pirojpur, Barisal, Bangladesh. The study 
population comprised adult males and females aged 18 
and older who were diagnosed with type 2 diabetes 
mellitus (T2DM) and resided outside the municipal areas. 
Patients with gestational diabetes mellitus (GDM) were 
excluded from the study. The study participants were 
conveniently interviewed using a pretested 
semi-structured questionnaire through face-to-face 
interactions from January to December 2023. The 
questionnaire included questions regarding 
socio-demographic characteristics, factors associated with 

dietary adherence, and glycemic status. To assess 
adherence to DRs, the "Perceived Dietary Adherence 
Questionnaire" (PDAQ) was employed. After the 
completion of data collection, the data were checked and 
verified for any omission, error, or irrelevance. Data were 
coded, entered, and analyzed in IBM SPSS v25. 
Descriptive statistics such as mean, standard deviation, 
and percent were computed for the continuous variables of 
the participants. Chi-square and logistic regression test 
was used, and a p-value of <0.05 at a 95% confidence 
interval was taken as significant. The results were 
presented in tables. 
Ethical approval 
Participants were thoroughly informed about the study and 
encouraged to take part. Informed written consent was 
obtained from each participant. Ethical approval was 
granted by the Institutional Review Board (IRB) of the 
National Institute of Preventive and Social Medicine 
(NIPSOM) in Dhaka 1212, Bangladesh 
(NIPSOM/IRB/2023/06).
Results:
Table I presents the socio-demographic characteristics of 
the respondents. Among the 228 participants, the 
majorities were female (57.9%), while males accounted 
for 42.1%. The mean age of the participants was 54.7 
(±11.7) years, with an age range of 28 to 85 years. Most 
participants (43.9%) fell within the age group of 41-60 
years. Regarding education, 43.4% of the respondents had 
completed primary education. In this study, more than half 
of the respondents (56.1%) were housewives, and 16.2% 
were engaged in business. The mean monthly family 
income was 17,000.6 (±9,000.1) BDT, with over half of 
the respondents (54.8%) earning between 10,001 and 
20,000 BDT per month. Nutritional status was assessed by 
calculating BMI, categorized according to the Asian BMI 
classification. Only 36.4% had a normal BMI, while a 
notable 33.3% were classified as obese. Table II shows the 
disease and individual diet-related characteristics of the 
participants. The mean duration of diabetes among 
respondents was 7.5 (±6.4) years. Among the 228 
individuals, 52.6% had diabetes for >5 years, while 47.4% 
had diabetes for ≤5 years. Most participants (68.2%) were 
on oral medication for their diabetes, 4.4% did not take 
any medication, only 1.8% individuals were on insulin, 
and approximately one-fourth (25.4%) used both oral 
agents and insulin. The majority (61.8%) of respondents 
reported no family history of diabetes among their parents 
or siblings, while the remaining participants had a family 
history of the condition. Among the participants, 49.1% 
had one or more comorbidities. More than half (54.8%) 
engaged in regular physical exercise. However, over 
two-thirds (69.7%) of the participants reported that they 
could not afford the cost of the recommended diet. 
Additionally, 48.2% expressed a preference for 
sugar-sweetened beverages. Approximately three-fourths 

(72.8%) of respondents reported having self-control over 
their diet. In this study, only 30.7% revealed good dietary 
adherence, while the majority (69.3%) exhibited poor 
adherence to DRs. Table III presents the association 
between dietary adherence and perceived factors. The 
regression analysis revealed a statistically significant 
association between absence of self-control over diet and 
poor dietary adherence (p=0.007). Furthermore, 
participants who reported spending too much time 
preparing the recommended diet and those facing 
challenges adhering to DRs during social or work events 
were also significantly associated with poor dietary 
adherence (p<0.05). Table IV depicts the association 
between dietary adherence and glycemic status. There was 
a significant association (p<0.001) between dietary 
adherence and glycemic status, indicating that those with 
good adherence were more likely to obtain good glycemic 
status. Table V shows the results of a logistic regression 
analysis that evaluated the effects of gender, physical 
activity, dietary adherence, difficulties adherence to the 
recommended diet during social or work events, 
self-control over food, and a preference for sweetened 
beverages on glycemic status. Poor dietary adherence was 
significantly associated with poor glycemic status 
(p<0.001). Gender and self-control over eating were 
substantially related to glycemic status (p<0.05). 
Table I: Socio-demographic characteristics (n=228)

Table II: Disease and diet related information (n=228)

Table III: Factors associated with dietary adherence 
(n=228)

*Statistically significant value
Table IV: Association of dietary adherence with glycemic 
status (n=228)

*Statistically significant value
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Table V: Summary of logistic regression model to see 
associated factors of glycemic status (n=228)

*Statistically significant value 
Discussion:
The study found that only 30.7% of participants adhered 
well to DRs, indicating that the majority (69.3%) had poor 
adherence. These findings are consistent with various 
studies conducted in different countries. For example, a 
study in India using the PDAQ tool reported a good 
adherence rate of 28%.8 In Ethiopia, another study found 
that 33.5% of participants had good dietary adherence9. 
However, some studies reported lower adherence rates; a 
study in Oman indicated good adherence at 25.7%, while 
a study in Nepal showed only 15.7% of participants 
adhered well to DRs10,11. These disparities may arise 
from differences in settings, socio-demographic 
characteristics, and dietary habits among the study 
populations. No similar studies have been conducted in 
Bangladesh using the PDAQ to assess dietary adherence. 
However, one study that utilized a three-point scale to 
evaluate non-adherence found a non-adherence rate of 
88%12. Another Bangladeshi study identified a significant 
association (p<0.001) between the time taken to prepare 
the recommended diet and dietary adherence13. It also 
found a significant association (p<0.001) between 
difficulties in adhering to DRs and overall dietary 
adherence, with those facing challenges prone to have 
poor adherence. In fact, a separate study reported that 
91% of respondents encountered difficulties adhering to 
their recommended diets8.  In the current study, more than 
two-thirds (69.7%) of participants reported that they could 
not afford the recommended diet, which significantly 
contributed to non-adherence. A study in India found that 
approximately 76% of participants faced similar financial 
constraints regarding the cost of the recommended diet8. 
For instance, a study in Bangladesh identified cost as a 
primary barrier to accessing medication13. It was revealed 
that participants who could afford the recommended diet 
were nearly three times more likely to adhere to it 
compared to those who could not10,14. In this study, only 
35.5% of participants achieved good glycemic status, 
while 64.5% had poor glycemic control. These findings 
are consistent with other research in the field. Poor 
glycemic control has been reported in various studies, 
including 59.5% in West Ethiopia, 65% in India, 65.4% in 
Nepal, 60.5% in Ethiopia, 80.5% in Palestine, and 55% in 
Niger16-21. A study in Bangladesh indicated that 81.2% of 
patients had poor glycemic control based on HbA1c 
levels22, while another study in Bangladesh reported poor 
glycemic control in 69% of patients23. The discrepancy 

between the current study and these other studies may be 
attributed to the statistic that the aforementioned studies 
utilized the HbA1c test, which is the recommended gold 
standard for assessing glycemic control, whereas this 
study assessed glycemic status using fasting blood sugar 
(FBS) levels. Dietary adherence and glycemic status were 
shown to be significantly associated (p<0.001), revealing 
that individuals who adhered to their diets well had a 
higher probability of reaching optimal glycemic levels. 
Conversely, individuals who did not follow the 
recommended diet closely had a 5.8-fold increased risk of 
having low glycemic status. This result is consistent with 
earlier studies that have demonstrated a strong association 
between poor glycemic management and low self-care 
behavior compliance24. Furthermore, a related study 
revealed a positive association between reduced HbA1c 
values and following the diabetic dietary guidelines as 
evaluated by the PDAQ25.
Conclusion:
Based on the results of the study, it can be concluded that 
the majority of participants from rural areas had poor 
adherence to DRs. The main factors significantly 
associated with dietary adherence included the time taken 
to prepare the recommended diet, challenges encountered 
during social or professional events, self-control over food, 
preference for sweetened beverages, and challenges in 
remembering the recommended diet. It is essential to 
develop simplified and practical dietary guidelines that are 
easy for individuals in rural areas to follow. Furthermore, 
policies should be established to promote access to 
diabetes education and counseling in this region.
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largely driven by sedentary lifestyles, poor dietary habits, and 
increasing obesity rates2,3. According to the International 
Diabetes Federation (IDF Diabetes Atlas, 10th edition, 2021), 
approximately 537 million adults (ages 20-79) are living with 
diabetes- about 1 in 10 people. This number is projected to 
rise to 643 million by 2030 and 783 million by 2045. 
Diabetes-related deaths increased from 4.6 million in 2011 to 
6.7 million in 2021. In Bangladesh, the prevalence of diabetes 
among adults is rising at an alarming rate. According to the 
IDF, around 13.2 million adults were living with diabetes in 
2021, up from just 1.75 million in 2000. The adult diabetes 
prevalence in Bangladesh was about 14.2% in 2021. 
Diabetes-related deaths among adults (20-79 years) amount to 
approximately 76,000 annually, with 4.2% of these deaths 
occurring in people under 60 years4. The primary goals of 
diabetes treatment are to prevent or delay complications and 
improve quality of life. Key components of diabetes 
management include a healthy eating pattern, regular 
physical activity, and, in many cases, pharmacotherapy5. For 
individuals with T2DM, following appropriate dietary DRs is 
a critical aspect of management and is often considered the 
first line of treatment. An ideal diet involves consuming 
fewer carbohydrates and fats, more fiber, less sodium, and 
foods with health-promoting properties such as fish, soy 
products, fruits, and vegetables6. Medical Nutrition Therapy 
(MNT), has been shown to reduce HbA1c levels by 
1.0–1.9% in individuals with type 1 diabetes and by 
0.3–2.0% in those with T2DM. MNT or DRs have 
implications for promoting healthful eating patterns, 
emphasizing nutrient-dense foods in appropriate portions to 
improve overall health, achieve and maintain body weight 
goals, meet individualized glycemic, blood pressure, and lipid 
targets, and eventually delay or prevent diabetes 
complications5,7.  This study aimed to explore the association 
between dietary adherence and glycaemic status among rural 
diabetes patients in Bangladesh. The findings will assist 
clinicians in providing more tailored dietary advice and 
highlight the significance of developing structured food 
guidelines for diabetes patients in the country. 
Materials and Methods:
A descriptive cross-sectional study was conducted to 
evaluate the level of adherence to dietary 
recommendations and the glycemic status of type 2 
diabetes patients in rural areas. The study was directed 
among 228 outpatients who attended the Pirojpur Diabetic 
Association in Pirojpur, Barisal, Bangladesh. The study 
population comprised adult males and females aged 18 
and older who were diagnosed with type 2 diabetes 
mellitus (T2DM) and resided outside the municipal areas. 
Patients with gestational diabetes mellitus (GDM) were 
excluded from the study. The study participants were 
conveniently interviewed using a pretested 
semi-structured questionnaire through face-to-face 
interactions from January to December 2023. The 
questionnaire included questions regarding 
socio-demographic characteristics, factors associated with 

dietary adherence, and glycemic status. To assess 
adherence to DRs, the "Perceived Dietary Adherence 
Questionnaire" (PDAQ) was employed. After the 
completion of data collection, the data were checked and 
verified for any omission, error, or irrelevance. Data were 
coded, entered, and analyzed in IBM SPSS v25. 
Descriptive statistics such as mean, standard deviation, 
and percent were computed for the continuous variables of 
the participants. Chi-square and logistic regression test 
was used, and a p-value of <0.05 at a 95% confidence 
interval was taken as significant. The results were 
presented in tables. 
Ethical approval 
Participants were thoroughly informed about the study and 
encouraged to take part. Informed written consent was 
obtained from each participant. Ethical approval was 
granted by the Institutional Review Board (IRB) of the 
National Institute of Preventive and Social Medicine 
(NIPSOM) in Dhaka 1212, Bangladesh 
(NIPSOM/IRB/2023/06).
Results:
Table I presents the socio-demographic characteristics of 
the respondents. Among the 228 participants, the 
majorities were female (57.9%), while males accounted 
for 42.1%. The mean age of the participants was 54.7 
(±11.7) years, with an age range of 28 to 85 years. Most 
participants (43.9%) fell within the age group of 41-60 
years. Regarding education, 43.4% of the respondents had 
completed primary education. In this study, more than half 
of the respondents (56.1%) were housewives, and 16.2% 
were engaged in business. The mean monthly family 
income was 17,000.6 (±9,000.1) BDT, with over half of 
the respondents (54.8%) earning between 10,001 and 
20,000 BDT per month. Nutritional status was assessed by 
calculating BMI, categorized according to the Asian BMI 
classification. Only 36.4% had a normal BMI, while a 
notable 33.3% were classified as obese. Table II shows the 
disease and individual diet-related characteristics of the 
participants. The mean duration of diabetes among 
respondents was 7.5 (±6.4) years. Among the 228 
individuals, 52.6% had diabetes for >5 years, while 47.4% 
had diabetes for ≤5 years. Most participants (68.2%) were 
on oral medication for their diabetes, 4.4% did not take 
any medication, only 1.8% individuals were on insulin, 
and approximately one-fourth (25.4%) used both oral 
agents and insulin. The majority (61.8%) of respondents 
reported no family history of diabetes among their parents 
or siblings, while the remaining participants had a family 
history of the condition. Among the participants, 49.1% 
had one or more comorbidities. More than half (54.8%) 
engaged in regular physical exercise. However, over 
two-thirds (69.7%) of the participants reported that they 
could not afford the cost of the recommended diet. 
Additionally, 48.2% expressed a preference for 
sugar-sweetened beverages. Approximately three-fourths 

(72.8%) of respondents reported having self-control over 
their diet. In this study, only 30.7% revealed good dietary 
adherence, while the majority (69.3%) exhibited poor 
adherence to DRs. Table III presents the association 
between dietary adherence and perceived factors. The 
regression analysis revealed a statistically significant 
association between absence of self-control over diet and 
poor dietary adherence (p=0.007). Furthermore, 
participants who reported spending too much time 
preparing the recommended diet and those facing 
challenges adhering to DRs during social or work events 
were also significantly associated with poor dietary 
adherence (p<0.05). Table IV depicts the association 
between dietary adherence and glycemic status. There was 
a significant association (p<0.001) between dietary 
adherence and glycemic status, indicating that those with 
good adherence were more likely to obtain good glycemic 
status. Table V shows the results of a logistic regression 
analysis that evaluated the effects of gender, physical 
activity, dietary adherence, difficulties adherence to the 
recommended diet during social or work events, 
self-control over food, and a preference for sweetened 
beverages on glycemic status. Poor dietary adherence was 
significantly associated with poor glycemic status 
(p<0.001). Gender and self-control over eating were 
substantially related to glycemic status (p<0.05). 
Table I: Socio-demographic characteristics (n=228)

Table II: Disease and diet related information (n=228)

Table III: Factors associated with dietary adherence 
(n=228)

*Statistically significant value
Table IV: Association of dietary adherence with glycemic 
status (n=228)

*Statistically significant value
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Table V: Summary of logistic regression model to see 
associated factors of glycemic status (n=228)

*Statistically significant value 
Discussion:
The study found that only 30.7% of participants adhered 
well to DRs, indicating that the majority (69.3%) had poor 
adherence. These findings are consistent with various 
studies conducted in different countries. For example, a 
study in India using the PDAQ tool reported a good 
adherence rate of 28%.8 In Ethiopia, another study found 
that 33.5% of participants had good dietary adherence9. 
However, some studies reported lower adherence rates; a 
study in Oman indicated good adherence at 25.7%, while 
a study in Nepal showed only 15.7% of participants 
adhered well to DRs10,11. These disparities may arise 
from differences in settings, socio-demographic 
characteristics, and dietary habits among the study 
populations. No similar studies have been conducted in 
Bangladesh using the PDAQ to assess dietary adherence. 
However, one study that utilized a three-point scale to 
evaluate non-adherence found a non-adherence rate of 
88%12. Another Bangladeshi study identified a significant 
association (p<0.001) between the time taken to prepare 
the recommended diet and dietary adherence13. It also 
found a significant association (p<0.001) between 
difficulties in adhering to DRs and overall dietary 
adherence, with those facing challenges prone to have 
poor adherence. In fact, a separate study reported that 
91% of respondents encountered difficulties adhering to 
their recommended diets8.  In the current study, more than 
two-thirds (69.7%) of participants reported that they could 
not afford the recommended diet, which significantly 
contributed to non-adherence. A study in India found that 
approximately 76% of participants faced similar financial 
constraints regarding the cost of the recommended diet8. 
For instance, a study in Bangladesh identified cost as a 
primary barrier to accessing medication13. It was revealed 
that participants who could afford the recommended diet 
were nearly three times more likely to adhere to it 
compared to those who could not10,14. In this study, only 
35.5% of participants achieved good glycemic status, 
while 64.5% had poor glycemic control. These findings 
are consistent with other research in the field. Poor 
glycemic control has been reported in various studies, 
including 59.5% in West Ethiopia, 65% in India, 65.4% in 
Nepal, 60.5% in Ethiopia, 80.5% in Palestine, and 55% in 
Niger16-21. A study in Bangladesh indicated that 81.2% of 
patients had poor glycemic control based on HbA1c 
levels22, while another study in Bangladesh reported poor 
glycemic control in 69% of patients23. The discrepancy 

between the current study and these other studies may be 
attributed to the statistic that the aforementioned studies 
utilized the HbA1c test, which is the recommended gold 
standard for assessing glycemic control, whereas this 
study assessed glycemic status using fasting blood sugar 
(FBS) levels. Dietary adherence and glycemic status were 
shown to be significantly associated (p<0.001), revealing 
that individuals who adhered to their diets well had a 
higher probability of reaching optimal glycemic levels. 
Conversely, individuals who did not follow the 
recommended diet closely had a 5.8-fold increased risk of 
having low glycemic status. This result is consistent with 
earlier studies that have demonstrated a strong association 
between poor glycemic management and low self-care 
behavior compliance24. Furthermore, a related study 
revealed a positive association between reduced HbA1c 
values and following the diabetic dietary guidelines as 
evaluated by the PDAQ25.
Conclusion:
Based on the results of the study, it can be concluded that 
the majority of participants from rural areas had poor 
adherence to DRs. The main factors significantly 
associated with dietary adherence included the time taken 
to prepare the recommended diet, challenges encountered 
during social or professional events, self-control over food, 
preference for sweetened beverages, and challenges in 
remembering the recommended diet. It is essential to 
develop simplified and practical dietary guidelines that are 
easy for individuals in rural areas to follow. Furthermore, 
policies should be established to promote access to 
diabetes education and counseling in this region.
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largely driven by sedentary lifestyles, poor dietary habits, and 
increasing obesity rates2,3. According to the International 
Diabetes Federation (IDF Diabetes Atlas, 10th edition, 2021), 
approximately 537 million adults (ages 20-79) are living with 
diabetes- about 1 in 10 people. This number is projected to 
rise to 643 million by 2030 and 783 million by 2045. 
Diabetes-related deaths increased from 4.6 million in 2011 to 
6.7 million in 2021. In Bangladesh, the prevalence of diabetes 
among adults is rising at an alarming rate. According to the 
IDF, around 13.2 million adults were living with diabetes in 
2021, up from just 1.75 million in 2000. The adult diabetes 
prevalence in Bangladesh was about 14.2% in 2021. 
Diabetes-related deaths among adults (20-79 years) amount to 
approximately 76,000 annually, with 4.2% of these deaths 
occurring in people under 60 years4. The primary goals of 
diabetes treatment are to prevent or delay complications and 
improve quality of life. Key components of diabetes 
management include a healthy eating pattern, regular 
physical activity, and, in many cases, pharmacotherapy5. For 
individuals with T2DM, following appropriate dietary DRs is 
a critical aspect of management and is often considered the 
first line of treatment. An ideal diet involves consuming 
fewer carbohydrates and fats, more fiber, less sodium, and 
foods with health-promoting properties such as fish, soy 
products, fruits, and vegetables6. Medical Nutrition Therapy 
(MNT), has been shown to reduce HbA1c levels by 
1.0–1.9% in individuals with type 1 diabetes and by 
0.3–2.0% in those with T2DM. MNT or DRs have 
implications for promoting healthful eating patterns, 
emphasizing nutrient-dense foods in appropriate portions to 
improve overall health, achieve and maintain body weight 
goals, meet individualized glycemic, blood pressure, and lipid 
targets, and eventually delay or prevent diabetes 
complications5,7.  This study aimed to explore the association 
between dietary adherence and glycaemic status among rural 
diabetes patients in Bangladesh. The findings will assist 
clinicians in providing more tailored dietary advice and 
highlight the significance of developing structured food 
guidelines for diabetes patients in the country. 
Materials and Methods:
A descriptive cross-sectional study was conducted to 
evaluate the level of adherence to dietary 
recommendations and the glycemic status of type 2 
diabetes patients in rural areas. The study was directed 
among 228 outpatients who attended the Pirojpur Diabetic 
Association in Pirojpur, Barisal, Bangladesh. The study 
population comprised adult males and females aged 18 
and older who were diagnosed with type 2 diabetes 
mellitus (T2DM) and resided outside the municipal areas. 
Patients with gestational diabetes mellitus (GDM) were 
excluded from the study. The study participants were 
conveniently interviewed using a pretested 
semi-structured questionnaire through face-to-face 
interactions from January to December 2023. The 
questionnaire included questions regarding 
socio-demographic characteristics, factors associated with 

dietary adherence, and glycemic status. To assess 
adherence to DRs, the "Perceived Dietary Adherence 
Questionnaire" (PDAQ) was employed. After the 
completion of data collection, the data were checked and 
verified for any omission, error, or irrelevance. Data were 
coded, entered, and analyzed in IBM SPSS v25. 
Descriptive statistics such as mean, standard deviation, 
and percent were computed for the continuous variables of 
the participants. Chi-square and logistic regression test 
was used, and a p-value of <0.05 at a 95% confidence 
interval was taken as significant. The results were 
presented in tables. 
Ethical approval 
Participants were thoroughly informed about the study and 
encouraged to take part. Informed written consent was 
obtained from each participant. Ethical approval was 
granted by the Institutional Review Board (IRB) of the 
National Institute of Preventive and Social Medicine 
(NIPSOM) in Dhaka 1212, Bangladesh 
(NIPSOM/IRB/2023/06).
Results:
Table I presents the socio-demographic characteristics of 
the respondents. Among the 228 participants, the 
majorities were female (57.9%), while males accounted 
for 42.1%. The mean age of the participants was 54.7 
(±11.7) years, with an age range of 28 to 85 years. Most 
participants (43.9%) fell within the age group of 41-60 
years. Regarding education, 43.4% of the respondents had 
completed primary education. In this study, more than half 
of the respondents (56.1%) were housewives, and 16.2% 
were engaged in business. The mean monthly family 
income was 17,000.6 (±9,000.1) BDT, with over half of 
the respondents (54.8%) earning between 10,001 and 
20,000 BDT per month. Nutritional status was assessed by 
calculating BMI, categorized according to the Asian BMI 
classification. Only 36.4% had a normal BMI, while a 
notable 33.3% were classified as obese. Table II shows the 
disease and individual diet-related characteristics of the 
participants. The mean duration of diabetes among 
respondents was 7.5 (±6.4) years. Among the 228 
individuals, 52.6% had diabetes for >5 years, while 47.4% 
had diabetes for ≤5 years. Most participants (68.2%) were 
on oral medication for their diabetes, 4.4% did not take 
any medication, only 1.8% individuals were on insulin, 
and approximately one-fourth (25.4%) used both oral 
agents and insulin. The majority (61.8%) of respondents 
reported no family history of diabetes among their parents 
or siblings, while the remaining participants had a family 
history of the condition. Among the participants, 49.1% 
had one or more comorbidities. More than half (54.8%) 
engaged in regular physical exercise. However, over 
two-thirds (69.7%) of the participants reported that they 
could not afford the cost of the recommended diet. 
Additionally, 48.2% expressed a preference for 
sugar-sweetened beverages. Approximately three-fourths 

(72.8%) of respondents reported having self-control over 
their diet. In this study, only 30.7% revealed good dietary 
adherence, while the majority (69.3%) exhibited poor 
adherence to DRs. Table III presents the association 
between dietary adherence and perceived factors. The 
regression analysis revealed a statistically significant 
association between absence of self-control over diet and 
poor dietary adherence (p=0.007). Furthermore, 
participants who reported spending too much time 
preparing the recommended diet and those facing 
challenges adhering to DRs during social or work events 
were also significantly associated with poor dietary 
adherence (p<0.05). Table IV depicts the association 
between dietary adherence and glycemic status. There was 
a significant association (p<0.001) between dietary 
adherence and glycemic status, indicating that those with 
good adherence were more likely to obtain good glycemic 
status. Table V shows the results of a logistic regression 
analysis that evaluated the effects of gender, physical 
activity, dietary adherence, difficulties adherence to the 
recommended diet during social or work events, 
self-control over food, and a preference for sweetened 
beverages on glycemic status. Poor dietary adherence was 
significantly associated with poor glycemic status 
(p<0.001). Gender and self-control over eating were 
substantially related to glycemic status (p<0.05). 
Table I: Socio-demographic characteristics (n=228)

Table II: Disease and diet related information (n=228)

Table III: Factors associated with dietary adherence 
(n=228)

*Statistically significant value
Table IV: Association of dietary adherence with glycemic 
status (n=228)

*Statistically significant value
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Table V: Summary of logistic regression model to see 
associated factors of glycemic status (n=228)

*Statistically significant value 
Discussion:
The study found that only 30.7% of participants adhered 
well to DRs, indicating that the majority (69.3%) had poor 
adherence. These findings are consistent with various 
studies conducted in different countries. For example, a 
study in India using the PDAQ tool reported a good 
adherence rate of 28%.8 In Ethiopia, another study found 
that 33.5% of participants had good dietary adherence9. 
However, some studies reported lower adherence rates; a 
study in Oman indicated good adherence at 25.7%, while 
a study in Nepal showed only 15.7% of participants 
adhered well to DRs10,11. These disparities may arise 
from differences in settings, socio-demographic 
characteristics, and dietary habits among the study 
populations. No similar studies have been conducted in 
Bangladesh using the PDAQ to assess dietary adherence. 
However, one study that utilized a three-point scale to 
evaluate non-adherence found a non-adherence rate of 
88%12. Another Bangladeshi study identified a significant 
association (p<0.001) between the time taken to prepare 
the recommended diet and dietary adherence13. It also 
found a significant association (p<0.001) between 
difficulties in adhering to DRs and overall dietary 
adherence, with those facing challenges prone to have 
poor adherence. In fact, a separate study reported that 
91% of respondents encountered difficulties adhering to 
their recommended diets8.  In the current study, more than 
two-thirds (69.7%) of participants reported that they could 
not afford the recommended diet, which significantly 
contributed to non-adherence. A study in India found that 
approximately 76% of participants faced similar financial 
constraints regarding the cost of the recommended diet8. 
For instance, a study in Bangladesh identified cost as a 
primary barrier to accessing medication13. It was revealed 
that participants who could afford the recommended diet 
were nearly three times more likely to adhere to it 
compared to those who could not10,14. In this study, only 
35.5% of participants achieved good glycemic status, 
while 64.5% had poor glycemic control. These findings 
are consistent with other research in the field. Poor 
glycemic control has been reported in various studies, 
including 59.5% in West Ethiopia, 65% in India, 65.4% in 
Nepal, 60.5% in Ethiopia, 80.5% in Palestine, and 55% in 
Niger16-21. A study in Bangladesh indicated that 81.2% of 
patients had poor glycemic control based on HbA1c 
levels22, while another study in Bangladesh reported poor 
glycemic control in 69% of patients23. The discrepancy 

between the current study and these other studies may be 
attributed to the statistic that the aforementioned studies 
utilized the HbA1c test, which is the recommended gold 
standard for assessing glycemic control, whereas this 
study assessed glycemic status using fasting blood sugar 
(FBS) levels. Dietary adherence and glycemic status were 
shown to be significantly associated (p<0.001), revealing 
that individuals who adhered to their diets well had a 
higher probability of reaching optimal glycemic levels. 
Conversely, individuals who did not follow the 
recommended diet closely had a 5.8-fold increased risk of 
having low glycemic status. This result is consistent with 
earlier studies that have demonstrated a strong association 
between poor glycemic management and low self-care 
behavior compliance24. Furthermore, a related study 
revealed a positive association between reduced HbA1c 
values and following the diabetic dietary guidelines as 
evaluated by the PDAQ25.
Conclusion:
Based on the results of the study, it can be concluded that 
the majority of participants from rural areas had poor 
adherence to DRs. The main factors significantly 
associated with dietary adherence included the time taken 
to prepare the recommended diet, challenges encountered 
during social or professional events, self-control over food, 
preference for sweetened beverages, and challenges in 
remembering the recommended diet. It is essential to 
develop simplified and practical dietary guidelines that are 
easy for individuals in rural areas to follow. Furthermore, 
policies should be established to promote access to 
diabetes education and counseling in this region.
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