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Abstract. Background and aims: Recently, the prevalence of type II diabetes and obesity has been increased in 
both rural and urban communities. The aim of this work was to investigate the lifestyle behaviors including 
food consumption, physical exercise and sleep duration among type II diabetic patients in an integrated nu-
tritional support program in rural and urban settings in Bangladesh. Methodology: A baseline cross-sectional 
study was conducted among 512 rural and 715 urban type II diabetes patients from two different communi-
ties. Information about the participants’ socio-economic and dietary patterns, duration of physical exercise, 
duration of sleep and body mass index (BMI) measurement were collected by related appropriate techniques. 
Data were analyzed by IBM SPSS 23 software. Results: The prevalence of obesity (BMI≥30.0) among the 
type II diabetic patients was significantly higher in urban settings (P<0.05). Food consumption for the  
energy-giving, processed foods and beverages groups significantly differs from the rural and urban settings. 
However, consumption of body-building and protective foods in both communities was lowered compared to 
the present dietary guidelines and did not show significant differences. The average contribution of different 
food groups’ consumption was: energy giving 69.8% and 60.1%, body-building 12.4% and 13.3%, and protec-
tive foods 13.7% and 11.2% respectively for the rural and urban populations. Both males and females slept 
less than the recommended hours, without any significant variations among the rural and urban lifestyles. 
The duration of physical exercise was significantly (p <0.05), differed in both settings and the mean duration 
of physical exercise per day was 32±9 minutes in the rural and 23±7 minutes in the urban area. Conclusions: 
Imbalanced lifestyles through poor food consumption patterns, insufficient sleep and physical exercise may 
predispose to type II diabetes and obesity, therefore, proper nutrition education programs should be devel-
oped concerning lifestyle behaviors.
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Introduction

Bangladesh has been undergoing a green revolu-
tion and technological modernization last few dec-
ades. Increased trade globalization and urbanization 
indicates a lifestyle revolution in progress and hence 
a diet that used to consist mostly of rice, pulses, fish, 

vegetables, roots, and tubers has altered to include 
more chicken meat, cultured fish, processed fast foods, 
sugary beverages, and other unhealthy items (1-3).  
Simultaneously, everyday activity has switched to more 
sedentary pursuits, which has a significant influence on 
health (4). Mechanization and digitalization have re-
cently an impact on daily behavior and activity, such as 
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physical exercise and sleeping time. Sleep duration af-
fects energy expenditure; persons who sleep less hours 
are more likely to feel drowsy and weary during the day, 
preferring light activities and lowering energy expend-
iture (5,6). Sleep deprivation has been shown to have 
a deleterious influence on human metabolism, hunger 
hormone levels, and calorie intakes (5-8). Obesity and 
type II diabetes mellitus are caused by a combination 
of above lifestyle factors.

Obesity was shown to be prevalent in 2.3-12 
percent of people in poor nations (9). Obesity, along 
with malnutrition, has become a major public health 
concern in Bangladesh. Furthermore, the prevalence of 
overweight and obesity is rising, particularly more in 
urban areas (9–11). Obesity prevalence rates for males 
and females in Bangladesh were estimated to be 3.0 
and 6.0 percent, respectively (12). People who reside 
in cities are more likely to become obese as a result of 
poor food habits and lack of physical activity. Accord-
ing to a recent study, Dhaka city has a higher rate of 
overweight/obesity than other cities (13).

Unwanted weight gain resulting in obesity has 
become a main driver of the worldwide rise in type-II 
diabetes. Type II diabetes is a self-governing risk fac-
tor for early disease and death, but it can also cause 
nephropathy, retinopathy, and neuropathy, posing a 
significant worldwide public health burden (14). In 
obese those with impaired glucose tolerance, lifestyle 
intervention programs emphasizing nutritious diets, 
physical exercise, and substantial body weight reduc-
tions can prevent the onset of diabetes (14,15).

When availability to safe and nutritious foods 
decreases in low and middle-income nations, a new 
food culture has emerged and make it easier to choose 
low cost, saturated fats and sugar-based higher energy 
foods, which may lead to overweight and obesity (5).  
In Bangladesh, emerging new food cultures have 
expanded greatly, with a wide range of food choices 
and dietary habits among both rural and urban 
populations (16). Dietary guidelines for healthy liv-
ing emphasize a balanced diet, rich in energy-giving 
(50-60%), protective (25-30%), and body-building 
(15-20%) nutrients, while considered limiting salt, 
sugar, and fat-rich foods and beverages (17-19). In 
this perspective, a balanced diet might be regarded 
as intake of a range of fresh local foods from each of 

the three food groups in adequate amounts everyday. 
The lifestyles of metropolitan Dhaka residents have 
changed dramatically, with a penchant for highly 
processed foods, breakfast skipping, and poor physi-
cal activity (20). Obesity is on the rise in Bangladesh, 
particularly among urban dwellers, as a result of these 
developments. In addition, scheduled physical activ-
ity and sleeping hours have been linked to obesity 
and overweight (21).

Obesity is typically caused by excess calorie con-
sumption compared to energy expenditure, but the 
etiology of obesity is far more complex, involving 
physiological, genetic, environmental, social, psycho-
logical, political, and even economic factors that inter-
act in varying degrees to aid obesity progression (22). 
Increased fast-food chains near study hubs, increased 
commercial portion sizes and processed food items 
availability in stores, decreased physical activity, less 
physical exercise, and more time spent on sedentary 
behaviors like gossiping, watching television, brows-
ing the net, and playing video games all contribute to 
weight gain from a young age (23-25).

The increasing burden of both obesity and dia-
betes in Bangladesh needed community engagement 
of health care providers who can deliver a wide range 
of public health intervention programs including 
multiscreening, health and nutrition education and 
counselling for common non-communicable diseases 
(26). In some developing countries, integrated support 
program provide several disease specific provitional di-
agnosis, dissemination of health and nutrition care ed-
ucation, counselling of dietary modifications etc. (27). 
Again, large scale community based approaches with 
experimentation procedure also observed in health 
service delivery in Bangladesh (26,27).

During Covid-19 pandemic situation, a wide 
range of integrated nutritional supports for diabetic pa-
tients and other non-comminicable diseases were ad-
ministered by the few reasearchers (28-30). However, 
to our knowledge, no study has yet identified varia-
tions in lifestyle habits among obese and type II diabe-
tes persons in rural and urban Bangladesh. Therefore, a 
baseline survey of type II diabetic patients in an inte-
grated nutritional supports program to combat obesity 
was designed to determine the determinants of several 
lifestyle behaviors, such as food consumption patterns, 
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physical activity, and sleeping time, that could dif-
fer depending on the Bangladeshis' living conditions  
(rural and urban lifestyle) and have an impact on 
 obesity and type II diabetes mellitus.

Materials and methods

A baseline cross-sectional research was conducted 
for an integrated nutritional supports program to com-
bat obesity for the management of type II diabetic pa-
tients in rural and urban settings in Bangladesh. The 
baseline data collection and screening period was July 
to September 2021. A total 1227 respondents from 
both rural and urban areas were randomly screened as 
type-II diabetic patients after their informed written 
consent.

A standard questionnaire was created to collect 
the necessary information on general information, 
socioeconomic information, and specific dietary in-
formation. Anthropometric measurement like weight 
was recorded in kilograms by using a standard portable 
bathroom weighing machine. Height was recorded in 
centimeters by using a standard height machine. Body 
Mass Index (BMI) is calculated by dividing weight in 
kilograms by height in meters square, and classified 
according to WHO classification (31), the calculated 
BMI was categorized as underweight (< 18.5), normal 
weight (18.5–24.9), overweight (25–29.9) or obese  
(≥ 30.0).

Dietary history was recorded as weekly food 
frequency recall methods (32). We made modest ad-
justments to the short food frequency questionnaire 
(FFQ) based on FAO guidelines (33), including items 
considered as significant in rural and urban diets. For 
example, rice-based cake is commonly consumed in 
rural areas and an instant noodles/soup in urban ar-
eas as a snack item considered as energy giving food 
groups. Number of servings for each participant was 
calculated from the following twelve food groups, 
such as cereals (rice, bread, pasta, noodles and break-
fast cereals); dark green leafy vegetables; non-leafy 
vegetables; pulses and legumes; roots and tubers; sea-
sonal fruits and their dried products; milk and dairy 
products; red meat, fish, poultry and eggs; sweetened 
sugar beverages (SSBs); processed salty/fatty/sugary 

foods (French fries, salty processed meats, chocolate 
and confectionary, cakes, pastries and biscuits); fats/
oils (butter); and water.

For both rural and urban Bangladeshis, the afore-
mentioned twelve food groups were divided into three 
major groups (energy-giving, body-building, and pro-
tecting) and two minor groups (processed foods, sug-
ary foods and beverages). Energy-giving foods (cereals, 
roots, and tubers) should account for at least 6 servings 
per day, while protective and body-building foods (red 
meat, fish, poultry, eggs, dairy, and legumes) should ac-
count for at least 5 and 2 servings per day, respectively. 
Water intake was based on individual needs, with min-
imal processed foods. Sugary foods and beverages were 
regarded minimum or avoided (19,34).

'What time do you fall asleep?' and 'What time 
do you wake up?' were the two questions used to evalu-
ate sleeping time. There were 10 options for when an 
adult would fall asleep, ranging from "about 9 p.m. or 
earlier" to "around 1 a.m. or later," with a 30 minute 
gap between each group. The wake-up time was di-
vided into 12 groups, ranging from 'about 6 a.m. or 
earlier' to 'around lunchtime or later,' with a 30 minute 
gap between each category. Answers were converted 
to numerical values by using the median value of the 
time interval in the categorized answer. The difference 
between the wake-up and falling-asleep times deter-
mined the ultimate sleeping time. The time of physical 
exercise was calculated of an individual’s all activities 
of the cyclic type, e.g. walking, running, cycling, swim-
ming and so on.

The protocol was approved by the Ethical Review 
Committee of the Department of FTNS, Mawlana 
Bhashani Science and Technology University: ERC 
No. 2020-002.

Statistical analysis

The IBM SPSS 23.0 windows application was 
used for all data processing and statistical analysis. The 
frequency distribution, percentage means, and stand-
ard deviation of the data were all examined. The link 
between groups and various types of nutritional sta-
tus, behavioral status, and socio-economic status was 
investigated using statistical tests at 95% confidence 
interval (P value at 0.05).
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Nutritional status among the type II diabetic pa-
tients were shown in Table 2. The percentage of obesity 
was 64.7 and 77.4% for rural and urban male respec-
tively while in rural and urban females were 56.3 and 
60.5% respectively. There was significant BMI differ-
ences emerged between both rural and urban living 
areas (p<0.05).

Adult sleep duration was below international 
norms (35) in both living locations, with rural and ur-
ban males sleeping time 6.22 and 6.05 hours per day, 
respectively was shown in Table 3. In rural and urban 
females, the sleeping time were 6.13 and 5.82 hours 
per day respectively. Regardless where they lived, their 
sleep duration was short which may have led to the 
high prevalence of obesity and overweight in both ru-
ral and urban settings. Timing of physical exercise per 
day was significantly differing in both sex and habit-
ants. The regular physical exercise was seen more and 
significant (<0.05) in males compared to females in 
both settings (Table 3).

Figure 1 showed the consumption of average con-
tribution of food group among rural and urban type-
II diabetic patients. In both areas, energy giving foods 
were the main contributor while processed and sug-
ary foods were varried. Energy-giving, body-building, 
and protecting foods contributed an average of 69.8, 
12.4, and 13.7% of the dietary categories in rural areas, 
respectively. In urban settings, those were 60.1, 13.3 
and 11.2% respectively. Moreover, the percentage of 
processed foods and sugary beverages averaged were 

Results and discussion

Table 1 shows the socio-demographic statistics, 
both overall and by gender. Total 1227 participants 
were screened as type II diabetes from both rural  
(n= 512) and urban (n=715) areas, where male and 
 female ratio was 53.1:46.9. Majorities of the respond-
ents were Muslim in both areas. The mean age of all 
respondents was 52.7 years, 53.8 years in rural and 
52.8 years in urban areas.

Table 1. Socio-demographic characteristics of participants at 
baseline survey.

Characteristics
Participants 

(n=1227)
Rural

(n=512)
Urban

(n=715)

Sex

 Male 651 (53.1%) 283 (55.3) 368 (51.5)

 Female 576 (46.9%) 229 (44.7) 347 (48.5)

Religion

 Islam 1079 (87.9%) 458 (89.5) 621 (86.9)

 Hindu 148 (12.1%) 54 (10.5) 94 (13.1)

Age (Years)

 40-49 347 (28.3) 148 (28.9) 199 (27.8)

 50-59 474 (38.6) 197 (38.5) 277 (38.7)

 60-69 314 (25.6) 128 (25.0) 186 (26.1)

 70-79 92 (7.5) 39 (7.6) 53 (7.4)

Age in Year 
(Mean±SD)

52.7±7.5 53.8 ±7.8 52.8 ±7.6

Table 2. Nutritional status among the type II diabetic patients according to BMI classification.

Characteristics

Participants (n=1227) Male Female

Rural 
(n=512)

Urban 
(n=715) P-value

Rural 
(n=283)

Urban 
(n=368) P-value

Rural 
(n=229)

Urban 
(n=347) P-value

Body 
Mass 
Index

Undernutrition 
(<18.5)

9
(1.8)

2
(0.3)

<0.05 5
(1.8)

1
(0.3)

<0.05 4
(1.7)

1
(0.3)

<0.05

Normal
(18.5-24.9)

34
(6.6)

33
(4.6)

19
(6.7)

19
(5.2)

15
(6.6)

14
(4.0)

Overweight 
(25.0-29.9)

157
(30.7)

185
(25.9)

76
(26.9)

63
(17.1)

81
(35.4)

122
(35.2)

Obesity
(≥30.0)

312(60.9) 495
(69.2)

183
(64.7)

285
(77.4)

129
(56.3)

210
(60.5)

Total 512
(100.0)

715 
(100.0)

283
(100.0)

368
(100.0)

229
(100.0)

347
(100.0)
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Table 3. Lifestyle behaviors among the type II diabetic patients.

Characteristics

Participants (n=1227) Male Female

Rural 
(n=512)

Urban 
(n=715) P-value

Rural 
(n=283)

Urban 
(n=368) P-value

Rural 
(n=229)

Urban 
(n=347) P-value

Sleep duration
(hour/day)

6.15±1.31 6.01±1.33 >0.05 6.22±1.51 6.05±1.46 >0.05 6.13±1.22 5.82±1.34 >0.05

Duration of 
physical exercise 
(min/day)

31±8 22±6 <0.05 26±7 19±5 <0.05 36±9 27±7 <0.05

69.8

12.4 13.7

2.9 1.2

60.1

13.3 11.2 9.8
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Figure 1. Average contribution of food group consumption patterns.

2.9 and 1.2% in rural areas, and 9.8 and 5.6% in  urban 
areas, respectively. It was also assessed the food fre-
quency consumption patterns based on numbers of 
servings taken per day among the both areas type-II 
diabetic patients, and found significance differences in 
dietary behaviors among the type-II diabetes patients 
depending on their locale settings (Table 4).

The frequency of energy-giving foods was found 
to be higher in rural regions than in urban ones. 
Other foods, such as bodybuilding foods, protective 
foods, processed foods, sugary foods, and drinks, were 

consumed more often in urban regions than in rural 
areas. Most diabetic population met the Bangladeshi 
guidelines for body building foods about 15%, but 
doesn’t meet their protective foods need.

Conclusions

The significant differences in rural and urban 
baseline survey exhibit the various stages of life-
style behaviors undergoing in Bangladesh. Although 
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Table 4. Food frequency consumption (No. of Servings) patterns among the type-II diabetic patients.

Characteristics

Total Participants (n=1227) Male Female

Rural Urban P-value Rural Urban P-value Rural Urban P-value

Energy giving 
foods

7.43 ±2.01 5.92 ±1.93 <0.05 8.63 ±2.34 6.12 ±2.01 <0.05 6.82 ±1.93 5.28 ±1.67 <0.05

Body building 
foods

2.48 ±1.31 2.53 ±1.13 >0.05 2.64 ±1.15 2.83 ±1.21 >0.05 1.99±1.11 2.23 ±1.16 >0.05

Protective foods 3.61 ±1.36 3.33 ±1.28 >0.05 3.83 ±1.26 3.41 ±1.46 >0.05 3.41±1.22 3.17 ±1.42 >0.05

Processed foods 1.19 ±0.61 1.87 ±0.69 <0.05 1.24 ±0.56 1.96 ±0.77 <0.05 1.13±0.63 1.49 ±0.68 <0.05

Sugary foods 
and beverages

0.94 ±0.24 1.79 ±0.43 <0.05 1.14 ±0.31 1.88 ±0.44 <0.05 0.76±0.17 1.39 ±0.36 <0.05

energy-giving foods are the major contributor in both 
rural and urban locations, but the diets of Bangladeshis 
differ greatly in terms of processed foods and sugary 
beverages. Similarly, the duration of physical exercise 
significantly differ in both rural and urban settings. 
Overall, sleep durations are short no matter where 
in live.

Overweight and obesity may increase as a result 
of increasing these poor lifestyle habits, leading to 
chronic illnesses in the next few decades. Therefore, a 
more integrated nutritional supports with proper nu-
trition education programs is urgently needed to con-
trol these lifestyle behaviors successfully.
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