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Abstract 
The analysis is based on data collected from 900 persons of both rural and urban areas of Bangladesh. 
Data are collected mostly by the doctors and nurses according to their convenience and some data are 
collected from parents of some randomly selected students of AIUB. From the analytical results it is seen 
that those who are suffering from diabetes most of them are urban people. The prevalence of diabetes is 
higher among male. Age is also dominant factor for diabetes. Higher proportions of respondents are in 
the age group 50+ and most of them (81.1%) are diabetic patients. The factor analysis also indicates that 
sex and age are responsible for diabetes. Most of the illiterate and primary educated people are diabetic 
patients. The factor analysis also shows that education is important in explaining the variation among the 
diabetic patients. Occupation and type of work are highly associated with diabetes. The factor analysis 
also indicates that occupation is very much influencing variable for diabetes. Most of the patients are 
suffering from Type-II disease and more male patients belong to this group. Most of those who are 
involved with office work without physical labor are suffering from Type II disease. 
 
Introduction 
Diabetes mellitus (DM) is a group of diseases characterized by high levels of blood glucose resulting from 
defects in insulin production, insulin action or both. It describes a metabolic disorder of multiple etiologies 
characterized by Chronic Hyperglycemia with disturbances of carbohydrate, fat and protein metabolism 
resulting from defects in insulin secretion, insulin action, or both. The effects of diabetes mellitus include 
long- term damage, dysfunction and failure of various organs. It is also associated with health problem 
such as gangrene, blindness, kidney failure, heart failure, prolonged ill health and death due to vascular 
diseases (International Diabetes Federation, 2003; Lozano et al., 2012; Murray et al., 2012; Arunachalam 
and Gunasckaram, 2002). In a bulletin of the World Health Organization (Akter et al., 2014) it was 
reported that the global prevalence of DM was about 8% in 2011 and is predicted to rise to 10% by 2030 
(International Diabetes Federation, 2012). According to different studies during 1995-2013, it is noted that 
Asia and the Eastern pacific regions are particularly affected (International Diabetes Federation, 2012; 
Rahim et al., 2007; Saquib et al., 2012; Shera et al., 1999; Yang et al., 2010; Zhang et al., 2013), due to 
this disease. But people are less aware, specially, the rural people, of the disease and the factors 
responsible for the disease. Even governments and public health planners remain largely unaware of the 
current prevalence of diabetes. As a result, the factors responsible for the disease are not well identified. 
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The aim of this paper is to identify the socioeconomic factors responsible for diabetes among some 
people of rural and urban Bangladesh. 
 
Methodology 
The analytical results are presented from the data collected from 900 persons, some of them are from 
urban area and some are from rural area. Among the respondents, 635 are diabetic patients and 265 are 
non-diabetic people. As per objective of the study the main target is to collect data from diabetic patients. 
To study the variability of socioeconomic variables for diabetic and non-diabetic people, some 
respondents are investigated from the general group of people some of whom may be diabetic. The data 
are collected by postgraduate students of forst and second semester of 2014-15 of American 
International University – Bangladesh. This group of students is doctors / nurses working in different 
hospitals / clinics. Some of them are involved in health services in both urban and rural areas. They have 
collected information from the working places / neighbors according to their convenience through pre-
designed and pre-tested questionnaires. Five hundred forty four people are interviewed by this group of 
students. Another 200 students of different disciplines are randomly selected from the university and they 
are asked to collect information from their parents / guardians. This latter group students has collected 
information from 400 persons. But 44 filled in questionnaires are found incomplete and these are not 
included in the analysis. Finally, the analysis is done using the data of 900 persons.   
The questionnaire contains questions related to socio-demographic characters of each person. 
Questionnaires also contain questions related to the stage of disease, treatment stage of disease, pre-
caution against the disease and the stage of complications due to the disease. These information are 
provided by the diabetic patients. The information regarding blood sugar level and blood pressure level 
are also noted according to the latest measurement by doctors/diagnostic centers. The collected 
information are classified for diabetic and non-diabetic people and accordingly association of diabetes 
and socio demographic variables are studied.  The important factors for diabetes are identified by factor 
analysis. The statistical analysis is performed using SPSS [Version 17.0]. Factor analysis is done using 
the variables residence, age, sex, weight, height, education, occupation, income and type of work. Some 
of the variables are qualitative in character and some are quantitative. Here sex, occupation, residence 
and type of work are nominal variables. Thus, we have transferred the variables in nominal form with 

assigned numbers. The mean (x̄), standard deviation(s) and x̄ ± 2s for all variables are shown below: 
 

Variables Mean, x̄            Standard deviation, s x̄ ±  2s 

Residence (𝑥1) 1.78 0.41 0.96, 2.60 

Sex (𝑥2) 1.41 0.49 0.43, 2.39 

Age (𝑥3) 3.44 0.72 2.05, 4.93 

Weight (𝑥4) 4.08 1.23 1.62, 6.54 

Height (𝑥5) 3.21 0.76 1.69, 4.73 

Education (𝑥6) 3.56 1.07 1.42, 5.70 

Profession (𝑥7) 3.76 1.59 0.58, 6.94 

Income (𝑥8) 3.35 1.63 0.09, 6.61 

Type of work (𝑥9) 2.55 1.14 0.27, 4.83 

 
The assigned numbers for different variables are as follows: Sex:    Male (1), Female (2);  
Residence:    Rural (1), urban (2); 
Age (in years) :    <25 (1), 25 40 (2), 40 50 (3), 50+(4);Height (in feet): 4-<4.5 (1), 4.5-5.0 (2), 5.0-5.5 

(3), 5.5-6.0 (4), 6+(5);Weight (in kg):    50 (1), 50-55 (2), 55-60 (3), 60-65 (4), 65+(5);Education:    Illiterate 
(1), Primary (2), Secondary (3), Graduate (4), Postgraduate (5);Occupation:    Agriculture (1), Business 
(2), Govt. Service (3), Private Service (4), Retired (5), Housewife (6);Income (in 000 Tk.):    No income 

(1), <10 (2), 10-20 (3), 20-30 (4), 30-50 (5), 50+(6);Type of work:  Only office work (1), Office work with 
physical movement (2), physical labor (3), Work without   physical labor (4). From the results of x̄ ± 2s it 

may be concluded that 95% values of the variables fall in the limit x̄ ± 2s. These results indicate that the 
transformed values of the variables follow normal distribution. 
 
 
 



Fardus J   et al.       Socioeconomic Factors Responsible for Diabetes                              Page 16 

 

 
 

Results and Discussion 
It is seen from the analysis that among 900 people 635 are diabetic patients and 265 are non-diabetic. 
The proportion of diabetic patients does not coincide with the national level 9.7% (Akter et al., 2014). The 
reason is that most of the information are collected from the working places of doctors and nurses by 
themselves. However, we are not interested in determining the rate of prevalence of diabetes. 
 
Table 1:  Distribution of people according to residential origin and prevalence of diabetes. 

Prevalence of diabetes Residential origin Total 
   
  n                   % 

  Rural                                             Urban 
           n              %  n              % 

Yes                    n  
               % 

         138     21.7 497 78.3 
         82.6 67.8 

635 
                70.6 

No                    n  
              % 

         29           10.7                                   236          
89.1          
         17.4                                                  32.2 

265 
                 29.4 

Total          167         18.6   733          81.4   900              
100.0 

 
Among the respondents 81.4% are from urban area and among them 67.8% are diabetic against the 
overall 70.6% diabetic patient [Table 1]. Among the rural people 82.6% are diabetic. The result is inflated 
due to source of data, as most of the data are collected by the doctors and nurses from their working 
surroundings.  
 
Table 2:  Distribution of respondents according to sex and prevalence of diabetes. 

Prevalence of diabetes Sex 
        Male      Female 

Total 

  n                % n               %   n                      % 

Yes 
No 

377            71.1 258           69.7 
        
153 28.9  112           30.3 

635                 70.6 
265                 29.4 

Total 530            58.9   370           41.1    900     100.0 

 
The differential in proportions of prevalence of diabetes and non-diabetes according to residential origin is 
highly significant as P (χ2 ≥ 14.401) = 0.000 with 1 d.f. The study does not coincide with the study at 
national level (Akter et al., 2014) where more urban people are diabetic patients. 
 
Table 3: Distribution of respondents according to age groups and prevalence of diabetes.  

Prevalence 
of diabetes 

Age group (in years) Total 

 

    <25   25-40  40-50                          50+ 

n           %             n           %  n          %             n                %  n            % 

Yes 
No 

7         36.8          62        50.0          180      64.1         386             84.1 
12       63.2          62        50.0          101      35.9          90              18.9 

635       70.6 
265       29.4 

Total 19       2.1           124       13.8          281      31.2          476            52.9 900       100.0 

 
Among the respondents 58.9% are males and among them 71.1% are diabetic patients [Table 2]. The 
corresponding figure among female is 69.7%. This differential of diabetic and non-diabetic respondents 
by sex is not statistically significant as P (χ2 ≥ 0.2 06) = 0.65. Most of the respondents (52.9%) are in the 
age group 50+ and 81.1% of them are diabetic patients. The prevalence of diabetes is less among the 
lower aged (below 25 years) group of people [36.8%, Table 3]. The prevalence rate of diabetes is 0.706 
among the respondents and 60.8% of them are in the age group 50+. With the increase in level of age the 
prevalence rate is also increases. The differentials in prevalence of diabetes according to age groups are 

statistically significant as P (χ2  66.766) = 0.000. This finding conforms to the findings in national level 
(Akter et al., 2014). This finding is consistent with that of the world. 
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Table 4:  Distribution of respondents according to prevalence of diabetes and levels of height. 

Prevalenc
e of 
diabetes 

Height (in ft)  
Total 4-<4.5 4.5-<5.0 5.0-<5.5 5.5-<6 6+ 

n % n  %  n % n % n  % n % 

Yes 35         5.5 25 3.9 347     54.6 227       
35.9 

0 0.0 635       
70.6 

No 8           3.0 6             2.3 124      46.8 124       
46.8 

3             1.1 265       
29.6 

Total 43         4.8 31           3.4 471      52.3 352       
39.1 

3             0.3 900      
100.0 

 
Most of the respondents (52.3%) are of height 5.00- <5.5 ft. Again, among the diabetic respondents 
54.6% are of this height [Table 4]. The corresponding percentage of respondents of this height who are 
non-diabetic is 46.8%. The percentage of diabetic respondents of height 5.5-<6 ft is 35.9% as against the 
46.8% non-diabetic respondents of the same height. This study indicates that the prevalence rate of 
diabetes is less among the taller group of people. There is differential in prevalence of diabetes due to the 
increase in height of respondents and this differential is significant as P [χ2 ≥ 19.009] = 0.001. The 
prevalence rate is smaller among the taller people. Overweight is one of the causes of diabetes (Rahman 
and Islam, 2007). This study also indicates similar result. Most of the respondents (55.8%) are of weight 
65+ kg. Among them 69.3% suffer from diabetes. Among the diabetic patients 54.8% are in the weight 
group of 65+ kg. The corresponding figure among non-diabetic group is 58.1%. Upward movement of 
body weight shows upward trend in proportion of diabetic patients. However, the differential in proportion 
due to the change in body weight is not significant as P [χ2 ≥1.867] = 0.76. 
 
Table 5:  Distribution of respondents according to prevalence of diabetes and body weight. 

Prevalence 
of diabetes 

Body weight (in Kg) Total 

<50 52-55 55-60 60-65 65+ 

n            %  n         % n        % n        %   n          %  n           % 

Yes 33 5.2  56      8.8   87     3.7 111     7.5 348      54.8 635      70.6 

No 9          3.4 24      9.1  34     12.8 44       16.6 154      58.1 265      29.4 

Total 42        4.7 80      8.9 121   13.4 155     7.2 502      55.8 900      100.0 

 
Akter et al. (2014) have reported that positive association exists between diabetes and education. 
Rahman and Islam (2007) have reported that there is significant association between level of education 
and pre-diabetes. In the present study also significant association is observed between prevalence of 
diabetes and level of education [P (χ2 ≥28.692) = 0.000]. But those who are at least graduates, pre-
valence of diabetes among them are more. More than 62% [Table 6] respondents are at least graduates 
and among them 64.8% are affected by diabetes. The corresponding figures are 13.2% and 84.0%, 
respectively among the respondents who are at best primary educated. The prevalence rate of diabetes 
is observed 76.6% among secondary educated respondents. The results indicate that there is negative 
association between prevalence of diabetes and level of education. Similar findings are also observed in 
some developed and developing countries (Akter et al., 2014). It may be the reason that higher educated 
people are more conscious about health. Moreover, in the sample there are very few illiterate and primary 
educated people and as a result the finding may not be consistent with the findings of other nations. 
 
Table 6:  Distribution of respondents according to prevalence of diabetes and level of education 

Prevalence 
of diabetes 

 

Level of education Total 

Illiterate Primary Secondary Graduate Post 
Graduate 

n          % n % n % n % n % n % 

Yes 
No 

30       83.3 
6         16.7 

73        88.0 
10        12.0 

167       76.6 
51         23.4 

240       66.3 
122       33.7 

125       62.2 
76         37.8 

635       
70.6 
265       
29.4 
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Total 36       
100.0 
4.0 

83      100.0 
9.2 

218      
100.0 
24.2 

362     100.0 
40.2 

201      100.0 
22.4 

900     
100.0 

 
In the sample 4.3% are agriculturists and prevalence of diabetes is higher [87.2 %, Table 7] among this 
group of respondents. Lowest prevalence rate is observed among employees of private organizations. 
 
Table 7:  Distribution of respondent according to prevalence of diabetes and occupation 

Prevalence 
of diabetes 

Occupation  
Total 
 

Agriculture Business Govt. 
Service 

Private 
Service 

Retired Housewife 

n % n % n % n % n % n % n % 

Yes 34 87.2 151 72.2 101 65.6 130 62.8 85 76.6 134 74.4 635 70.6 

No 5 12.8 58 27.8 53 34.4 77 37.2 26 23.4 46 25.6 265 29.4 

Total 39 4.3 209 23.2 154 17.1 207 23.0 111 12.3 180 20.0 900 100.0 

 
The second higher prevalence rate (76.6%) is observed among retired persons. This differential in 
prevalence rate according to respondents’ occupation is statistically significant as P (χ2 ≥16.546) = 0.005.  
There is significant association between prevalence rate of diabetes and occupation. But another 
important aspect of prevalence rate is the type of work which is rendered by the respondents. The lowest 
prevalence rate is observed among the persons who work in the office but with physical movement 
followed by prevalence rate among businessmen [Table 8]. The differentials in prevalence rate according 
to change of work type is highly significant as P (χ2 ≥ 21.419) = 0.000. 
 
Table 8:  Distribution of respondents according to the prevalence of diabetes and type of work they do. 

Prevalence 
of diabetes 

Type of work   
 Total Only office 

work 
Office work with 
physical 
movement 

Physical labor Work without 
physical labor 

n % n % n % n % n % 

Yes 162 69.5 132 60.0 171 73.1 170 79.8 635 70.6 

No 71 30.5 88 40.0 63 26.9 43 20.2 265 29.4 

Total 233 26.0 220 24.4 234 26.0 213 23.6 900 100.0 

 
In some studies inverse relationship was recorded between education, socioeconomic status and 
prevalence of diabetes (Borrell et al., 2006; Seeman et al., 2008; Mokdad et al., 2003) in some 
developing and developed countries. If socioeconomic status and prevalence of diabetes are inversely 
associated, income and prevalence are also expected to behave similarly, at least in some countries. Our 
study also indicates such phenomenon. The prevalence rate is highest among the respondents having 
lower income followed by the prevalence rate of respondents with no income. This latter group of 
respondents is housewives and diabetes prevails among them in higher rate [Table 7]. The prevalence 
rate of diabetes is lowest among the respondents having income level Tk. 20000-30000. However, the 
differentials in prevalence rate among respondents of different income levels are insignificant as P (χ2 ≥ 
7.205) = 0.206. It has already been mentioned that 70.6 percent respondent are diabetic patients. These 
respondents are classified according to the type of diabetes. The classified results are shown according 
to their some of the socio-demographic variables for which differentials in proportions due to different type 
of disease are statistically significant. 
 
Table 9:  Distribution of respondents according to prevalence of diabetes and income level. 

Prevalence 
of diabetes 

Income level (in 000 Tk.) Total 

No 
income 

<10 10-20 20-30 30-50 50+ 

n % N % n % n % n % n % n % 

Yes 82 71.9 106 78.5 114 72.6 121 66.5 122 68.4 90 66.7 635 70.6 
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No 32 28.1 29 21.5 43 27.4 61 33.5 55 31.1 45 33.3 265 29.4 

Total 114 12.7 135 15.0 157 17.4 182 20.2 177 19.7 135 15.0 900 100.0 

 
A good number of respondents [269 out of 635] do not know their type of diabetes. Only 20.8% are 
suffering from Type I diabetes and most of them (47.7%) are in the age group 50+ [Table 10]. The 
corresponding figure for type II diabetes patients is 63.3%. This differential by age and type of disease is 
significant as P (χ2 ≥ 22.673) = 0.007. The study indicates that most of the patients are suffering from 
Type II diabetes. This result is similar to the result observed by Rahman and Islam (2007). 
 
Table 10:  Distribution of diabetic patients according to their age groups and type of disease 

Type of diabetes Age groups (in years) Total 

<25 25-40 40-50 50+ 

n % n % n % n % n % 

I 3 2.3 20 15.8 46 34.8 63 47.7 132 20.8 

II 3 1.4 25 11.6 51 23.7 136 63.3 215 33.9 

III 0 0.0 2 10.5 3 15.8 14 73.7 19 3.0 

Unknown 1 0.4 15 5.6 80 29.7 173 64.3 269 42.4 

Total 7 1.1 62 9.8 180 28.3 386 60.8 635 100.0 

 
Among the diabetic patients 59.4% [Table 11] are male and among them 20.2% suffer from Type I 
diabetes. The corresponding figure among female patients is 21.7%. The proportions of male and female 
patients suffering from Type II diabetes are 0.369 and 0.295, respectively. 
 
Table 11:  Distribution of diabetic patients according to sex and type of disease. 

Type of disease Sex Total 

Male Female 

n % n % n % 

I 76 20.2 56 21.7 132 20.8 

II 139 36.9 76 29.5 215 33.9 

III 10 2.7 9 3.5 19 30.0 

Unknown 152 40.3 117 45.3 269 42.4 

Total 377 59.4 258 40.6 635  

 
More male patients are suffering from Type I diabetes compared to female patients of this group. 
However, the differentials in proportions of patients of different types of disease by sex are not statistically 
significant as P (χ2 ≥ 3.935) = 0.269. 
The significant differentials in proportions of diabetic patients according to type of disease and type of 
work are observed [P (χ2 ≥ 22.485) = 0.007, Table 12]. Higher proportions of diabetic patients are doing 
physical labor [26.9 %] and among them 27.5% are suffering from Type II disease. 
Those who are doing any office work 38.9% of them are suffering from Type II disease. The diabetic 
patients do not vary according to their type of disease and height, weight, education, occupation and 
income. Thus, classified results are not shown. 
 
Table 12: Distribution of diabetic patients according to type of work they do and type of diabetes 

Type of 
disease 

Type of work Total 

Only office 
work 

Office work 
with physical 
labor 

Physical labor Work without 
physical labor 

n % n % n % n % n % 

I 40 24.7 22 16.7 33 19.3 37 21.8 132 20.8 

II 63 38.9 36 27.3 47 27.5 69 40.6 215 33.9 

III 5 3.1 4 3.0 4 2.3 6 3.5 19 3.0 

Unknown 54 33.3 70 53.0 87 50.9 58 34.1 269 42.4 
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Total 162 25.5 132 20.8 171 26.9 170 26.8 635 100.0 

 
It has already been observed that some of the socio-demographic characteristics are significantly 
associated with diabetes. So, we need to observe which variable is more associated for the diabetes. 
This is done by factor analysis, where importance of the variables can be identified by the weights of 
linear combination of variables for a factor.The factor analysis is done using the variables residence, age, 
sex, height, weight, level of education, occupation, type of work and income. The factor analysis with 
these variables is suitable as the value of KMO = 0.692 with p-value 0.000 (Kaiser, 1974; Bhuyan, 2005). 
 
Table 13:  Results of factor analysis 

Variables 
Included 

Eigen values of 
correlation 
matrix 

Cumulative 
Percentage of 
variation explained 

Component matrix for extracted 
factors 

1 2 3 

Residence 2.067 28.970 0.450 0.581 -0.125 

Age 1.681 47.642 0.063 -0.196 0.752 

Sex 1.152 60.446 -0.722 0.441 -0.112 

Weight 0.860 70.004 0.538 0.127 0.453 

Height 0.706 77.851 0.646 -0.267 0.137 

Education 0.606 84.587 0.702 0.403 -0.116 

Occupation 0.584 91.074 -0.487 0.644 0.231 

Type of work 0.466 96.248 -0.600 -0.018 0.462 

Income 0.338 100.000 0.290 0.664 0.232 

 
The main objective of the factor analysis is to select some factors so that the factors can explain at least 
90% of the variation (Bhuyan, 2005) of the data set. Percentage of variation is measured by λi/Σλi, where 
λi is the i-th eigen value of correlation matrix formed with the variables under study. However, factors are 
extracted corresponding to λi ≥1. Each selected factor is a linear combination of the variables, where the 
weights of linear combination indicate the importance of the variable to explain the variation of the data 
set. The analytical results are shown below, where the analysis is done by Principal Component Analysis. 
Here 3 factors are extracted as λ1> λ2> λ3>1.152. The component matrix of 3 factors is shown in Table 
13. Around 29% variation of data set can be explained by factor-1. The elements in the component matrix 
corresponding to factor-1 are the correlation coefficients of variables with first factor. The higher value of 
elements of component matrix is more important in explaining the variation of the data (Bhuyan, 2005). 
Thus, from the result of first factor it can be interpreted that sex is more important followed by education 
and height to explain the variation in the data set. Weight is also an important variable for explaining the 
variation of diabetes. The extracted second factor indicates that occupation and income are more 
important followed by type of work to explain the variation in the data. 
 
Conclusion 
The study is to investigate the factors which are responsible for diabetes. The data are collected from 
some rural and urban people by mostly doctors and nurses who are the students of Department of Public 
Health, American International University- Bangladesh according to their convenience. Data are also 
collected from some parents of randomly selected students of the university. Most of the respondents are 
diabetic patients (70.6). This result is due to the collected information by doctors and nurses as the 
respondents are available to them conveniently. Among the respondents 58.9% are males and a higher 
proportion (0.529) of respondents are in the age group 50+ and prevalence rate of diabetes is higher 
among them. One of the responsible variables for diabetes is body weight. Significant association is 
observed between body weight and prevalence of diabetes. Higher proportion of respondents (62.6 %) is 
at least graduate but higher prevalence rate of diabetes are observed among respondents up to 
secondary level education. It may be attributed that higher educated people are more conscious about 
health. Higher rate of prevalence is observed among agriculturists and retired persons followed by 
housewives. Among the respondents 23.6% are not doing any physical labor and prevalence rate is 
higher among them. Higher prevalence rate is observed among the low income group of respondents. 
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About 34 percent diabetic patients are suffering from Type ΙΙ diabetes and 63.3 percent are in the age 
group 50+. A good number of respondents (42.4%) are not aware of their type of disease and most of 
them (60.8%) are in the age group 50+. More male patients are suffering from Type ΙΙ disease compared 
to female patients. Higher proportions (40.6%) of diabetic patients who are involved in office work without 
physical labor are suffering from Type ΙΙ disease. The factor analysis reveals that the variables sex, 
education, height followed by occupation and income are important components to explain the variation in 
the data set of diabetic patients. 
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