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Abstract: The present study was based on data collected from 900 respondents of both urban and rural areas of Bangladesh. 

Among them 44.3 percent were overweight and obese. Majority (70.6%) were diabetic patients. With the increase in age 

significant increase in prevalence rate of obesity was observed. Higher prevalence rate was also observed among housewives. 

An upward shift of prevalence rate was observed among the higher educated respondents. Overweight and obesity were more 

among urban residents compared to rural residents and they were thirty two percent more exposed to overweight and obesity. 

Higher prevalence of obesity was noted among females. The proportion of overweight and obese was higher among them who 

did not do any physical labor. According to factor weights it was noted that the important factors for variation in the level of 

obesity were mainly gender variation followed by occupation, education and type of work. 
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1. Introduction 

The prevalence of overweight and obesity has increased 

rapidly over the last decades especially in developed 

countries [1-3]. In 2016 WHO estimated that globally 

approximately 1.9 billion adults (age > 20 years) were 

overweight and more than 650 million adults were obese [4]. 

Obesity is generally associated to a significantly higher risk 

of arterial hypertension, diabetes mellitus (DM), hepatic 

steatosis, hyperdyslipidemia and renal failure [5, 6]. The 

major contribution of obesity is to lead the increase in the 

prevalence of chronic diseases and cancers [7-10]. The most 

common medical morbidities associated with obesity include 

impaired glucose tolerance and metabolic syndrome [11, 12]. 

Behavioral factors have significant effects on metabolic risk. 

It had been observed in some research findings that youth 

who do not meet guidelines for dietary behavior, physical 

activity and sedentary behavior have greater insulin 

resistance than those who do meet guideline [12]. 
For this reasons, World Health Organization considers the 

epidemic a worldwide problem which requires public health 

intervention [13] that act on different factors associated with 

overweight and obesity as well as technological changes that 

have lowered the cost of living of the people so that people can 

avail sufficient food with required protein. Efforts are needed 

to improve the economic, political, social and environmental 

conditions so that congenial atmosphere prevails in the society 

for maintaining healthy life of the people. 

But people are less aware, specially the rural people, of the 

problem of obesity and the factors responsible for this. Even 

government and public health planners remain largely 

unaware of the current prevalence of obesity which is the 

cause of many diseases [5]. As a result, the factors 

responsible for obesity and the related diseases are not well 

identified. The aim of this paper was to identify the 

socioeconomic factors responsible for obesity and 

overweight among some rural and urban people of 

Bangladesh. The important factors for obesity and 

overweight were identified by factor analysis, where largest 

factor weight indicated the most important variables [14, 15] 

responsible for obesity. 
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2. Methodology 

The study was based on data collected from both urban 

and rural people of Bangladesh. As per objective of the study 

the main target was to collect data from diabetic patients as 

obesity and diabetes are associated [3, 16, 17]. The 

investigated diabetic patients were 544. To study the 

variability of socioeconomic variables for diabetic and non-

diabetic people, some respondents were also investigated as a 

control group. The number of this latter group of respondents 

was 346. However, among this latter group of respondents 

also there were 91 diabetic patients. Thus, finally, the 

analysis was performed using the data of 635 diabetic 

patients and 265 non-diabetic people. 

The data were collected through a pre-designed and pre-

tested questionnaire during the months of May and June, 2015 

by some undergraduate and post graduate students of 

American International University-Bangladesh, most of whom 

were doctors and nurses, of the department of Public Health 

and they were associated with public health services. The data 

were collected from the diabetic patients of the working places 

of the investigators according to their convenience. 

Data have also been collected from parents/guardians of 

200 randomly selected students of different disciplines of the 

university, on the assumption that the respondents would be 

of normal group of people. But during investigation some of 

them were found as diabetic patients. However, from the 

filled-in questionnaires 356 were found in completed form 

and the information of these 356 respondents were included 

in the analysis. 

The questionnaire contained questions related to socio-

demographic characters of each person. Questionnaire also 

contained questions related to the stage and type of diabetes, 

treatment stage of disease, pre-cautions against the disease 

and the stage of complications due to the disease. The latter 

information were provided by the diabetic patients. The 

information regarding blood sugar level and blood pressure 

level were also noted down according to the latest 

measurement by doctors/diagnostic centers. 

Some of the variables observed were qualitative in 

character and some were quantitative. All variables were 

transformed to nominal form by assigning numbers to do the 

factor analysis. The variables included for factor analysis 

were residence of the respondents, their age, gender, marital 

status, religion, level of education, occupation, type of work, 

monthly income and smoking habit. The analysis was done 

by using SPSS [version 20.0]. The level of obesity was 

measured by BMI [weight in kg /(height in m)
2
] and it is a 

most commonly used measure of level of obesity [18]. The 

respondents were classified as underweight [BMI < 20], 

normal [BMI, 20 -25], overweight [BMI < 30] and obese 

[BMI 30+]. Factor analysis was done to identify the factors 

for obesity. In performing factor analysis the inclusion of 

variables was decided by calculating square of the multiple 

correlation coefficient [19]. The inclusion was justified as all 

the R
2
 values were found significant. Besides the factor 

analysis, the association of different socioeconomic variables 

with level of obesity were investigated. Significant 

association was decided by chi-square test with p-value< 

0.05 and odd ratio was calculated for respondents who were 

overweight and obese compared to normal group. 

3. Results 

It was observed from the analysis that among 900 

respondents 7.6 percent were underweight [Table 1] and 19.1 

percent of them were from rural area. Maximum (43.1) of the 

respondents were overweight and 20.9 percent of them were 

rural people. Obesity was observed among 15.3 percent 

people and overweight respondents were 34.0 percent. In 

each level of obesity the majority were from urban area. Of 

course major respondents (81.4%) were from urban area. The 

differences in proportions of level of obesity according to 

residential area were not significant [P (χ2 ≥ 5.128) = 0.528] 

which indicated that respondents for different levels of 

obesity were similar for both urban and rural areas. However, 

urban people were more exposed to overweight and obesity 

by thirty two percent compared to rural people [O. R.= 1.32]. 

The levels of obesity were significantly different among 

males and females [Table 2, P (χ2 ≥ 27.546) = 0.000]. There 

were 58.9 percent males among the respondents and 47.2 

percent of them were normal. The corresponding figure among 

females were 37.3 percent. However, compared to males more 

females were obese. They were in more risk of overweight and 

obesity by 51 percent compared to males [O. R.= 1.51] 

Table 1. Distribution of respondents according to level of obesity and 

residential origin. 

Level of obesity 

Residential origin  

Rural Urban Total 

n % n % n % 

Underweight 13 19.1 55 80.9 68 7.6 

Normal 81 20.9 307 79.1 388 43.1 

Overweight 53 17.3 253 82.7 306 34.0 

Obese 20 14.5 118 85.5 138 15.3 

Total 167 18.6 733 81.4 900 100.0 

Table 2. Distribution of respondents according to level of obesity and 

gender. 

Level of obesity 

Gender  

Male Female Total 

n % n % N % 

Underweight 41 7.7 27 7.3 68 7.6 

Normal 250 47.2 138 37.3 388 43.1 

Overweight 185 34.9 121 32.7 306 34.0 

Obese 54 10.2 84 22.7 138 15.3 

Total 530 58.9 370 41.1 900 100.0 

Obesity and severe obesity were observed almost similar 

among Muslims and Non-Muslims [Table 3]. But more 

Muslim respondents (43.8%) were normal compared to Non-

Muslim respondents (38.8%). Significant differences in 

proportions of obesity among the two religious groups were 

noted [P (χ2 ≥ 10.82)= 0.012]. But the O. R.= 1.07 indicated 

that both the religious groups were similarly exposed to 

overweight and obesity. 



10 Bhuyan Keshab Chandra and Fardus Jannatul:  Level of Obesity and Socioeconomic Factors of a Group of   

Adult People of Bangladesh: A Factor Analysis Approach 

Among the investigated respondents 92.6 percent were 

currently married and 43.1 percent of them were normal [Table 

4]. Similar normal group was noted among the other group of 

respondents. However, there was significant differences in 

proportions of different levels of obesity among the two marital 

groups of respondents [P (χ2 ≥ 22.933) = 0.028]. The value of 

O. R.=0.63 indicated that those who were not currently married 

they had less chance to become overweight and obese compared 

to married respondents. 

Table 3. Distribution of respondents according to level of obesity and 

religion. 

Level of obesity 

Religion  

Muslim Non-Muslim Total 

n % n % n % 

underweight 56 7.1 12 10.3 68 7.6 

Normal 343 43.8 45 38.8 388 43.1 

Overweight 267 34.1 39 33.6 306 34.0 

Obese 118 15.0 20 17.3 138 15.3 

Total 784 87.1 116 12.9 900 100.0 

Table 4. Distribution of respondents according to level of obesity and 

marital status. 

Level of obesity 

Marital status  

Married Others Total 

n % n % N % 

Underweight 56 6.7 12 17.9 68 7.6 

Normal 359 43.1 29 43.3 388 43.1 

Overweight 285 34.2 21 31.3 306 34.0 

Obese 133 16.0 5 7.5 138 15.3 

Total 833 92.6 67 7.4 900 100.0 

Majority (52.9%) of the respondents were of age 50 years 

and above and 48.5 percent of them were normal [Table 5]. 

The percentages of normal groups among the respondents of 

ages 25 – 40 and 40 – 50 were 35.5 and 36.6, respectively. 

Levels of obesity was significantly associated with levels of 

ages [P (χ2 ≥ 18.34) = 0.008]. But if classification of 

respondents was done into two groups, one group of ages 

<40 years and another group of ages 40 years and above, 

both the groups were almost similarly exposed to overweight 

and obesity [O. R.= 0.81]. 

Table 5. Distribution of respondents according to their age groups and level of obesity. 

Level of obesity 
Age groups (in years) 

<25 25-40 40-50 50+ Total 

Underweight      

n 2 9 24 33 68 

% 10.5 7.3 8.5 6.9 7.6 

Normal      

n 11 44 102 231 388 

% 57.9 35.5 36.3 48.5 43.1 

Overweight      

n 3 45 101 157 306 

% 15.8 36.3 35.9 33.0 34.0 

Obese      

n 3 26 54 55 138 

% 15.8 20.9 19.3 11.6 15.3 

Total      

n 19 124 281 476 900 

% 2.1 13.8 31.2 52.9 100.0 

 

Most (62.6%) of the respondents were at least graduate 

and graduate respondents were 40.2 percent. Among 

graduates 41.7 percent were normal. The overweight group 

was [Table 6] higher among respondents of all levels of 

education. More normal people was observed among 

illiterate respondents. Still they had more chance to become 

overweight and obese [O. R.=1.23] The level of obesity and 

level of education were significantly associated [P (χ2 ≥ 

26.376) = 0.034]. 

Table 6. Distribution of respondents according to level of education and level of obesity. 

Level of education 

Level of obesity 

Underweight Normal Overweight Obese Total 

n % n %  n % n % n % 

Illiterate 3 8.3  17 47.2  6 16.7  10 27.8  36 4.0 

Primary  11 13.3  38 45.2  25 30.1  9 10.8  83 9.2 

Secondary  19 8.7  87 40.8  78 35.8 32 14.7  218 24.2 

Graduate 23 6.4 151 41.7 121 33.4 67 18.5  362 40.2 

Above 12 6.0  93 46.3 76 37.8  20 9.9 201 22.4 

Total 68 7.6 388 43.1 306 34.0 138 5.3 900 100.0 
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Table 7. Distribution of respondents according to profession and level of obesity. 

Profession 
Level of obesity 

Underweight Normal Overweight Obese Total 

Agriculture      

n 6 21 11 1 39 

% 15.4 53.8 28.2 2.6 4.3 

Business n 13 95 74 27 209 

% 6.2 45.5 35.4 12.9 23.2 

Service n 6 65 58 25 154 

% 3.9 42.2 37.7 16.2 17.1 

Private n 23 91 73 20 207 

service % 11.1 44.9 35.3 9.7 23.0 

Retired n 8 51 33 19 111 

% 7.2 45.9 29.7 17.2 12.3 

Housewife n 12 65 57 46 180 

% 6.7 36.1 31.7 25.5 20.0 

Total n 68 388 306 138 900 

% 7.6 43.1 34.0 15.3 100.0 

 

Higher proportion of respondents (23.2%, Table 7) were 

businessmen and 45.5 percent of them were normal. 

Maximum normal group of respondents (53.8%) was 

observed among agriculturists. The overall normal group was 

maximum. Maximum (25.5%) respondents of obesity was 

noted among housewives. The proportions of different levels 

of obesity according to professional variations were 

significant [P (χ2 ≥ 46.472) = 0.000]. But, all other 

professional groups of respondents had the similar risk of 

obesity compared to servicemen [O. R. = 1.04]. 

The lower income (< 20,000.00 Taka) group of people 

were more (34.2%) and 48.4% of them were normal [Table 

8]. More respondents of normal group of people were 

observed (49.0%) among them who had income 20,000.00 - 

< 30,000.00.This group of people were 20.2 percent. The 

data indicated that 54.4% respondents had income less than 

30,000.00 taka. More overweight people was observed 

among them who had income 30,000.00 - < 40,000.00 taka 

followed by the group of people who had income 

50,000.00+. Obese group was also more (30.3% 0) among 

them. Significant association was noted between the level of 

obesity and the level of income [P(χ2 ≥ 64.994) = 0.00]. The 

value of O. R= 0.40 for higher income group of people 

compared to other income level did not indicate that rich 

people had more chance to become obese and overweight. 

Table 8. Distribution of respondents according to monthly income (In thousand taka) and level of obesity. 

Income 
Level of obesity 

Underweight Normal Overweight Obese Total 

< 20      

n 30 149 86 43 308 

% 9.7 48.4 27.9 14.0 34.2 

20 – 30      

n 13 89 57 23 182 

% 7.1 49.0 31.3 12.6 20.2 

30 – 40      

n 10 66 76 24 176 

% 5.7 37.5 43.2 13.6 19.6 

40 – 50      

n 9 59 49 18 135 

% 6.7 43.7 36.3 13.3 15.0 

50+ n 6 25 38 30 99 

% 6.1 25.2 38.4 30.3 11.0 

Total n 68 388 306 138 900 

% 7.6 43.1 34.0 15.3 100.0 

 

It was noted that [Table 9] 50 percent respondents were 

involved in official work with or without physical labor. 

These two groups of people were 450 and 164 of them were 

overweight. Again, those who were not doing any physical 

labor (23.1 %) overweight and obesity was more prevalent 

among them (51.4%). But level of obesity was not associated 

with type of work [P(χ2 ≥ 11.905) = 0.453]. However, risk of 

overweight and obesity did not depend on involvement of 

physical labor [O. R. = 0.95]. 
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Table 9. Distribution of respondents according to type of work and level of obesity. 

Type of work 
Level of obesity 

Underweight Normal Overweight Obese Total 

No work n 0 7 4 4 15 

% 0.0 1.8 1.3 2.9 1.7 

Only official work n  19 102 82 30 233 

% 27.9 26.3 26.8 21.7 25.9 

Official work and physical labor n 15 92 82 28 217 

% 22.1 23.7 26.8 20.3 24.1 

Physical labor n 16 108 65 38 227 

% 23.5 27.8 21.3 27.5 25.2 

Work without physical labor n 18 79 73 38 208 

% 26.5 20.4 23.9 27.5 23.1 

Total n 68 388 306 138 900 

% 7.6 43.1 34.0 5.3 100.0 

 

So far we had discussed the results of association of levels 

of obesity and some socioeconomic characteristics. Now, let 

us observe the association of level of obesity and prevalence 

of diabetes. Table 10 showed that 67.6 percent underweight 

respondents were affected by diabetes. With the increase in 

levels of body mass index [BMI] the rates of prevalence of 

diabetes were also increased. There was no significant 

association between level obesity and prevalence of diabetes 

[P(χ2 ≥ 0.851) = 0.837]. But overweight and obese 

respondents were 62 percent more exposed to diabetes 

compared to other groups of respondents [O. R.=1.62] 

Table 10. Distribution of respondents according to level of obesity and 

prevalence of diabetes. 

Level of obesity 

Prevalence of diabetes 

Yes No Total 

n % n % n % 

Underweight 46 67.6 22 32.4 68 7.6 

Overweight 271 69.8 117 30.2 388 43.1 

Obese 217 70.9 89 29.1 306 34.0 

Severe obese 101 73.2 37 26.8 138 15.3 

Total 635 70.6 265 29.4 900 100.0 

In one study [20], it was reported that smoking was one of the 

factor to increase the level of obesity. The present study also 

indicated similar result [Table 11]. Among the smokers 47.2 

percent were normal and 37.2 percent were overweight. The 

corresponding figures among non-smokers were 41.3 and 32.5, 

respectively. The association between smoking habit and level of 

obesity was significant [P(χ2 ≥ 20.189) = 0.0.002]. 

Table 11. Distribution of respondents according to level of obesity and 

smoking habit. 

Level of obesity 

Smoking habit 

Yes No Total 

N % n % n % 

Underweight 19 6.7 49 7.9 68 7.6 

Normal 133 47.2 255 41.3 388 43.1 

Overweight 105 37.2 201 32.5 306 34.0 

Obese 25 8.9 113 18.3 138 15.3 

Total 282 31.3 618 68.7 900 100.0 

 

Table 11 Among the smokers 47.2 percent were normal 

and 37.2 percent were overweight. The corresponding figures 

among non-smokers were 41.3 and 32.5, respectively. The 

association between smoking habit and level of obesity was 

significant [P(χ2 ≥ 20.189) = 0.0.002] and smokers were 21 

percent more exposed to overweight and obesity compared to 

non-smokers [O. R. = 1.21]. 

3.1. Factor Analysis 

It was observed that levels of obesity varied differently with 

the variation of different social factors. Thus, we were in 

search of identification of most important variables to explain 

the variation in the levels of obesity in the present data [14]. 

This was done by factor analysis. The analysis helps to identify 

the important variables to explain the variation in the data set 

[15, 21]. The variables which were included in the analysis 

were sufficient to explain the variation as KMO = 0.633, χ2 = 

256.371, p-value = 0.000. The inclusion of the variables in the 

analysis was justified as communality of no variable was less 

than 0.4 [22]. The significant multiple regression analysis 

using one of the included variable as dependent variable and 

others as explanatory variables also justified the inclusion of 

the variables for factor analysis. The results related to the 

justification of inclusion of variables were presented in Table 

12. 

Table 12. Results related to inclusion of variables for factor analysis. 

Variable R2 F p-value Communality 

Residence 0.229 29.34 0.00 0.577 

Age 0.097 10.60 0.00 o.710 

Gender 0.438 77.17 0.00 0.742 

Marital status 0.024 2.40 0.01 0.502 

Religion 0.011 1.69 0.04 0.856 

Education 0.377 59.78 0.00 0.700 

Occupation 0.313 44.99 0.00 0.666 

Type of work 0.240 31.16 0.00 0.489 

Income 0.160 18.82 0.00 0.524 

Smoking habit 0.294 41.26 0.00 0.687 

From the analytical results it was seen that all the p-values 

were less than 0.05 which indicated that the inclusion of 

variables for factor analysis were justified. Moreover, no 



 American Journal of Data Mining and Knowledge Discovery 2019; 4(1): 8-14 13 

 

communality for a variable was less than 0.4 [22]. So, the 

inclusion of variables were satisfactory. From the results of 

the communality it could be concluded that the variable 

marital status was more important followed by gender and 

education. From the results of the communality of the 

variables it could be concluded that 85.6 percent variation of 

the variable marital status would be explained by the 

extracted factors [22]. Similar percentages of variation for 

the variables gender and religion were 74.2 and 70.0, 

respectively. These three variables were more important for 

the variation in the level of obesity. 

Table 13. Coefficients of components. 

Variables 1 2 3 4 5 

Residence -0.397 0.618 0.219 0.248 0.184 

Age 0.252 -0.125 -0.169 -0.307 0.755 

Gender 0.799 0.132 0.240 0.159 -0.133 

Marital status -0.016 -0.212 0.384 0.661 0.489 

Religion 0.118 -0.563 -0.134 0.493 -0.271 

Education -0.694 0.435 0.066 0.100 0.024 

Occupation 0.772 0.380 -0.025 0.177 -0.072 

Type of work 0.612 0.147 0.432 0.111 0.228 

Income -0.071 0.574 -0.584 0.292 -0.059 

Smoking habit 0.493 0.391 0.504 -0.230 -0.87 

The factor analysis extracted 5 components as these 

components explained 73.309 percent variation in the 

observations of obesity. The coefficients of the components 

were presented in Table 13. 

From the factor analysis it was noted that the coefficients 

of the variables gender was highest followed by occupation, 

education and type of work. These coefficients were 

observed from the first component. This component 

explained 25.733 percent variation in the data of obesity. The 

second component explained 16.161 percent variation of the 

data. This information were noted from the characteristic 

roots of the correlation matrix of the variables, where the 

roots were 2.573, 1.616, 1.086, 1.053, and 1.003. The second 

component showed that the most important variables to 

explain the variation in the data of obesity were residence 

followed by religion and income. The third component 

showed that the variable income was important for 

explaining the variability in the obesity. This component 

explained 10.86 percent variation of the obesity. 

4. Discussion 

The analysis presented here was done from the data 

collected from 635 diabetic patients and 265 control group of 

respondents. The respondents were investigated mostly by 

the doctors and nurses from their working places. The 

selection procedure was a convenient sampling plan. 

The investigated respondents were divided into 4 groups 

according to their level of obesity, where levels of obesity 

were decided by their levels of BMI. Around 50 percent 

respondents were overweight and obese. Higher (71.6%) 

prevalence rate of diabetes was noted among the overweight 

and obese group of respondents. Similar finding was also 

noted in another study [21]. The prevalence of overweight 

and obesity were significantly associated with age, religion, 

education, occupation, marital status, income and smoking 

habit. Similar results were also noted in separate studies [5–

9, 15, 20 - 21]. Around 50.6 percent people of urban area 

were overweight and obese. This result was also similar as 

was observed in another study [21]. Factor analysis also 

indicated that some of the socioeconomic variables were 

responsible for increased rates of overweight and obesity. 

5. Conclusion 

The analysis was done from the collected information of 

900 respondents. They were classified as underweight 

(BMI <20), normal (BMI, 20 - <25), overweight (BMI, 25 

- < 30) and obese (BMI = 30+). The percentages of these 

four groups of respondents were 7.6, 43.1.34.0 and 15.3, 

respectively. Most the respondents were in normal and 

overweight groups. The obesity is one of the risk factor of 

prevalence of non-communicable diseases [NCD] and it 

enhances the arterial hypertension, diabetes renal failure 

etc. [3]. In this study also higher prevalence of diabetes 

was observed among them. 

Among the respondents 84.1 percent were of the age 40 

years and above and among them 42.8 percent were 

overweight and obese. Again, prevalence of diabetes was 

more among these groups. This finding is similar to that 

observed in both home and abroad [23-25]. The factor 

analysis showed that sex, occupation, education and type of 

work were more important to explain the variation in the 

level of obesity. 

The incidence of obesity cannot be avoided, but its 

prevalence can be reduced by implementing appropriate 

action plan. The following actions are very important to 

reduce the prevalence of obesity. These are: 

a) Halt the rise in body weight by encouraging people so 

that they can take healthy home made food and avoid 

restaurant food / first food. 

b) People may be encouraged to do some sort of physical 

labor after or before official work. This is for the in service, 

private or government, people. People may be advised to 

walk daily for at least half-an-hour. 

c) Counseling is needed for the obese children and 

adolescents. 

d) To motivate people so that they become careful about the 

danger of obesity and its adverse effects of health. The public 

health authority can play a decisive role for the above steps. 
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