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Abstract

The results presented here was derived in analyzing the data collected in investigating 900 adults from both urban
and rural areas of Bangladesh to identify some of the socioeconomic variables responsible in discriminating obese
disable adults from adults without this health problem . The sample contained 29.5% obese adults and 8.3% of them
were disable. Level of obesity was significantly associated with different types of health hazard including disability.
Obesity disability was predominant among females, illiterate persons, and physically inactive persons, high income
group of persons and in diabetic adults. The most responsible variable for prevalence of obesity disability was level
of body mass index followed by prevalence of diabetes, hypertension and illiteracy, and non-involvement in physical
labor. These variables were identified by discriminant analysis.

Keywords: obesity; disability; socioeconomic variables; discriminant analysis; correlation coefficient of

discriminant function score and socioeconomic variable

Introduction

Obesity and overweight are the responsible factors for many chronic non-
communicable diseases, viz diabetes, hypertension, cardiovascular
diseases, neuropathic pain and inflammation, migraine, musculoskelated
system disorders such as low back pain, osteoarthrities , neck pain,
attention deficit hyperactivity disorder, blindness and version problems,
deaf-blind, epilepsy or seizures, head injury, deformity of foot or leg, arm,
finger, learning disorder, mental retardation, emotional problem, missing
legs, feet, hands, paralysis of any kind, spinal chord injury, and many
others poor health conditions [1, 2, 3, 4, 5, 6, 7, 8, 9]. The prevalence of
obesity was increasing in many countries due to upward social mobility
and the problem was shifting towards lower socioeconomic group of
people [10, 11, 12, and 13]. The problem of obesity was also in increasing
trend in developed countries [10, 11, 12, 13, 14, and 15]. It is a growing
problem worldwide and is associated with a range of comorbidities,
including cognitive dysfunction [5, 16]. It is negatively correlated with
quality life and physical activity [17].

In 2016, WHO reported that the overweight adults were 1.9 billion and
obese adults were 650 million throughout the world [18, 19]. Thus, World
Health Organization considers this health problem as the major cause of
non-communicable diseases and these diseases are the major health
burden in the industrialized countries owing to demographic transitions
and changing lifestyles among the people. Behavioral factors have
significant effects on metabolic risk. The developed and developing
countries are facing high risk of obesity and its adverse consequences due
to unhygienic food habit, sedentary activities and lifestyles [19-23].
Beside these, some other socioeconomic variable are also responsible for
obesity and its adverse consequences [24 — 25].
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In this paper, an attempt was made to identify some socioeconomic
variables responsible for obesity and disability simultaneously among
some adults in Bangladesh by discriminating obese- disable adults from
other.

Methodology

According to the objective of the study an attempt was made to collect
data from both diabetic and non- diabetic adults of ages 18 years and
above living in both urban and rural localities of Bangladesh. A big group
of diabetic adults were targeted to ensure large number of obese people
as obesity and prevalence of diabetes were associated [1, 2, 24, and 26].
The investigated diabetic patients were 544. To study the variability of
socioeconomic variables for diabetic and non-diabetic subjects, some
respondents were also investigated as a control group. The number of this
latter group of respondents was 346 and they were the parents/guardians
of the 200 randomly selected students of the American International
University - Bangladesh. However, among this latter group of
respondents also 91 were found diabetic patients. Thus, finally, out of 900
adults there were 635 diabetic patients and 265 normal subjects.

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.

The collected data were related to socio-demographic characteristics of
each person, viz. age, height weight, marital status, residence, education,
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occupation, income, religion, food habit, smoking habit, involvement in
physical activities , physical exercise, prevalence of diabetes, treatment
and prevalence of complications due to diabetes, type of diabetes, pre-
cautions against the disease, , latest measurement of blood sugar level by
authentic body. Some of the variables recorded were qualitative in
character and some were quantitative. All variables were transformed to
nominal form by assigning numbers to ease the required analysis.

The association of simultaneous prevalence of obesity and disability of
respondents with different socioeconomic variables were investigated by
Chi-square test. The significance of association was decided when the p-
value of the Chi-square test statistic was less than or equal to 0.05.
Irrespective of significance or insignificance association the risk ratio
(R.R) of a level of social characteristic in favor of prevalence of obesity
disability was calculated along with confidence interval [C.I] of R.R.
Discriminant analysis was done to discriminate the obese-disable adults
from other groups of respondents. The discrimination helps to identify the
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responsible factors for the prevalence of obesity- disability [27, 28, and
29]. The analysis was done by using SPSS version 25.0.

The level of obesity was measured by BMI [weight in kg /height in
(m)?].According to the objective of the study, the respondents were
classified as obese (if BMI > 27.5), overweight (if 23 < BMI < 27.5),
normal (if 18.5 < BMI < 23) and underweight (if BMI < 18.5 [30, 31].
The adults were classified into 4 groups according to their blood pressure
(B.P) level. These groups were optimal (if B.P< 120/80), normal (B.P. <
130/85), high normal (if B.P. < 140 /90) and hypertensive (if B.P.> 140 /
90) [32].

Results

It was observed from the analysis that out of 900 respondents 29.5% were
obese and 8.3% of them were disable also [Table 1]. Rate of disability
was in significantly increasing trend with the increase in level of BMI

[ % =43.082, p-value=0.000]

Physical Level of obesity Total
problem Underweight Normal Overweight Obese Number | %
Number | % Number | % Number | % Number | %
None 23 85.2 | 168 78.5 314 79.9 209 786 | 714 79.3
Heart 2 7.4 13 6.1 30 7.6 28 105 73 8.1
Eye 1 3.7 16 7.5 13 3.3 7 2.6 37 4.1
Kidney 1 3.7 13 6.1 24 6.1 0 0.0 38 4.2
Disability 0 0.0 4 1.9 12 3.1 22 8.3 38 4.2
Total 27 3.0 214 23.8 393 43.7 266 29.5 | 900 100.0

Table 1: Distribution of adults according to level of obesity and prevalence of physical problem.

Prevalence of obesity-disability Total
Socioeconomic Factors Yes No
Number % Number | % Number %

Residence
Rural 5 3.0 162 97.0 167 18.6
Urban 17 2.3 716 97.7 733 81.4
Total 22 2.4 878 50.7 900 100.0
Gender
Male 8 15 522 98.5 530 58.9
Female 14 3.8 356 96.2 370 41.1
Marital status

Currently married 22 2.6 811 97.4 833 92.6
Single 0 0.0 67 100.0 67 7.4
Religion
Muslim 21 2.7 763 97.3 784 87.1
Non-Muslim 1 0.9 115 99.1 116 12.9
Age groups (inyears)
<25 0 0.0 19 100.0 19 2.1
25-40 0 0.0 124 100.0 124 13.8
40 -50 9 3.2 272 96.8 281 31.2
50* 13 2.7 463 97.3 476 52.9
Level of education
Illiterate 3 8.3 33 91.7 36 4.0
Primary 3 3.6 80 96.4 83 9.2
Secondary 5 2.3 213 97.7 218 24.2
Graduate 10 2.8 352 97.2 362 40.2
Higher 1 0.5 200 99.5 201 224
Occupation
Business 1 0.5 206 99.5 207 23.0

Service 5 2.0 243 98.0 248 27.6
Housewife 10 5.6 170 94.4 180 20.0
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Farming 1 0.6 153 99.4 154 17.1
Others 5 45 106 95.5 111 12.3
Type of work

No physical labor 7 15 449 98.5 456 50.7
Physical labor 15 3.4 429 96.6 444 49.3
Smoking habit

Yes 3 1.1 279 98.9 282 31.3
No 19 3.1 599 96.9 618 68.7
Prevalence of Diabetes

Yes 22 35 613 96.5 635 70.6
No 0 0.0 265 100.0 265 29.4
Total 22 2.4 878 97.6 900 100.0

Table 2: Distribution of respondents by prevalence of obesity-disability and some socioeconomic factors.

Prevalence of obesity-disability Total
Socioeconomic Factors Yes No
Number | % Number | % Number | %

Income (in 000 taka)

<30 9 2.8 308 97.2 317 35.2
30-50 1 0.8 118 99.2 119 13.2
50 -70 2 1.3 155 98.7 157 17.4
70-90 0 0.0 129 100.0 129 14.3
90* 10 5.6 168 94.4 178 19.8
Expenditure (in 000 taka)
<20 11 2.9 362 97.1 373 414
20-40 1 0.6 178 99.6 179 19.9
40-60 4 2.2 179 97.8 183 20.3
60 — 80 5 3.8 125 96.2 130 14.4
80+ 1 2.9 34 97.3 35 3.9
Hypertension
Optimal 8 1.6 494 98.4 502 55.8
Normal 8 2.7 288 97.3 296 32.9
High normal 4 5.3 72 94.7 76 8.4
hypertensive 2 7.7 24 92.3 26 2.9
Total 22 2.3 878 97.6 900 100.0

Table 2: Distribution of respondents by prevalence of obesity-disability and some socioeconomic factors.

The rural adults were only 18.6% but 3.0% of them were suffering
simultaneously from both obesity and disability. Though prevalence of
obesity disability was not significantly associated with residence, still the
risk of this health problem for rural adults was 1.20 times as it was for

urban adults [ R.R=1.20; C.1{0.48,3.44 }; }(2 =0.260., p-value-=0.610].

The percentage of female respondents was 41.1 and 3.8% of them were
affected by this health hazard. The risk of prevalence of obesity disability
for females was 2.51 times as it was for males [R.R. =2.51, C.I {1.06,
5.92}]. The prevalence of this health problem was significantly associated

with gender variation [ }(2 =4.726, p—value=0.030]. In the sample 87.1%
were Muslims and 2.7% of them were the patients of obesity- disability.
However, religion was not significantly associated with prevalence of
obesity-disability [}(2 =1.398, p —value=0.237]. But the risk for Muslim

respondents was 3.11 times as it was for non-Muslim adults [R.R. =3.11,
C.I. {0.42, 22.92}]. The percentage of married persons was 92.6 and
prevalence of obesity-disability was prevailed among 2.6% of them. No
currently single adult of the sample was facing the problem of this health
hazard. However, marital status was not significantly associated with

prevalence of obesity-disability [}(2 = 1.814, p —value = 0.178]. This

study indicated that single adult had no risk of prevalence of this health
problem. The sample adults of ages less than 40 years were 15.9% and
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none of them had the experience of prevalence of obesity disability. More
(3.2%) obese and disable adults were noted among elderly people of ages
40 to less than 50 years (31.2%). The percentage of obese and disable
adults was 2.7 among eldest (ages 50 years and above, 52.9%) adults. But
prevalence of obesity- disability was not significantly changing with the

change in age [;(2 =4.425, p —value=0.219]. But people of ages 40 to 50

years had 17% more risk compared to the risk of eldest people [R.R.
=1.17, C.I. {0.51, 2.70}]. The percentage of illiterate respondents in the
sample was 4.0 and 8.3% of them were the patients of obesity-disability.
The rate of prevalence was significantly decreasing with the increase in

level of education [}(2: 9.081, p-value=0.039].The chance of

prevalence in illiterate adults was 3.79 times as it was in adults of other
levels of education [R.R. =3.79, C.I {1.19, 12.09}]. Twenty per cent
sample respondents were housewives and 5.6% of them were facing the
problem of obesity-disability. The chance of prevalence was 3.33 times
among this group compared to the chance of others [R. R. =3.33, C.I.
{1.46, 7.58}]. The prevalence of obesity-disability rates among
servicemen (27.6%), businessmen (23%) and farmers (17.1%) were 2.0%,
0.5% and 0.6%, respectively. But prevalence of this health problem was

significantly associated with profession of the adults [ZZ =14.892, p-

value=0.005]. The percentage of physically inactive adults was 50.7 and
1.5% of them were the patients of obesity-disability. The prevalence rate
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was higher (3.4%) among physically active adults (49.3%). The chance
of prevalence for this group was 2.20 times as it was in physically inactive
adults [R.R. =2.20, C.I. {0.91, 5.35}]. Level of family income was
significantly associated with prevalence of obesity-disability and 5.6%

adults belonged to [;(2 = 13.143, p —value= 0.011] families of highest

income group (19.8%) were suffering from this health hazard. The chance
of prevalence was 3.38 times among this group as it was in others [R.R.
=3.38, C.I. {1.48, 7.70}]. Level of family expenditure was not

significantly associated with prevalence of obesity-disability [ ;(2

=4.215, p-value=0.378]. But prevalence rate was higher in adults
belonged to families spending highest amount as family expenditure (Tk.
60 thousand and above). The percentage of adults of these families was
18.3 and 3.6% of them were suffering. The chance of prevalence for this
group was 1.67 times compared to the chance of others [R.R. =1.67, C.I
{0.66, 4.20}].

Only 2.9% adults were hypertensive and 7.7% of them were suffering
from obesity-disability as against 2.4% adults of this category in the
sample. The chance of prevalence of obesity- disability was 3.36 times
for hypertensive adults compared to the chance of other respondents
[R.R.=3.36,C.I. {0.48,23.57}].The rate of prevalence was increased with
the increase in level of blood pressure of adults, though this increase was

not statistically significant [;(2 =7.141, p —value=0.068]. All the obese-

disable adults in the sample were diabetic patients (70.6%). None of the
non-diabetic adults (29.4%) was suffering from obesity-disability at the
same time. However, prevalence of diabetes and prevalence of obesity-

disability were significantly associated [ }(2 =9.411, p-value=0.002]. The
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percentage of non-smoker adults was 68.7 and 3.1% of them were
patient’s obesity-disability. The chance of prevalence of this health
problem in these adults was 3.63 times as it was in smokers [R.R. = 3.63,
C.1. {1.08, 12.16}]. However, smoking habit and prevalence of obesity-

disability was not significantly associated [;(2 =3.283, p-value=0.070].

Discriminant analysis

According to the objective of the study attempt was made to discriminate
adults suffering simultaneously from obesity and disability from other
adults. The variables included for discrimination were residence, religion,
gender, age, marital status, education, profession, family income and
expenditure, body mass index, prevalence of diabetes, blood pressure, and
smoking habit. As a step of analysis, the differences in these variables for
two groups of adults were investigated by F- test. It was observed that the
variables gender, age, education, occupation, body mass index,
prevalence of diabetes and blood pressure levels were significantly
different for two groups. The discriminant analysis was also significant [

A =0.908, ;(2 = 85.768, p —value=0.000] indicating that the two

groups of adults were discriminated well. The method identified the most
important variable for discrimination depending on the highest absolute
value of correlation coefficient(r) of discriminant function score with
socioeconomic variable. The results were shown in Table 3 below:

The most important variable or discrimination was body mass index
followed by prevalence of diabetes, level of blood pressure, education,
occupation, gender, and age.

Variables A F - statistic | p-value | Discriminant Correlation coefficient of

function coefficient | discriminant function score and
variable, r

Body mass index 0.932 65.484 0.000 0.833 0.850

Prevalence of diabetes 0.990 9.489 0.002 -0.271 -0.323

Level of blood pressure | 0.993 6.653 0.011 0.266 0.269

Education 0.993 6.068 0.014 -0.251 -0.259

Occupation 0.994 5.275 0.022 0.131 0.241

Gender 0.995 4.741 0.030 -0.079 0.229

Age 0.995 4.872 0.028 -0.132 0.152

Smoking habit 0.996 3.287 0.070 0.115 0.190

Income 0.998 2.015 0.156 0.217 0.141

Marital status 0.998 1.813 0.178 -0.037 -0.141

Religion 0.998 1.397 0.237 -0.132 -0.124

Residence 1.000 0.259 0.611 -0.018 -0.053

Expenditure 1.000 0.091 0.762 -0.165 0.023

Table 3: Results of discriminant analysis

Discussion

The prevalence of overweight and obesity are in increasing trend from the
last decades [10-12] and these are the sources of at least 30 non-
communicable chronic diseases including different types of disabilities [6
— 9, 33-36]. Body mass index has been identified as key health indicator
and determination of health for people including intellectual disability
[35]. Except social factors, some dietary factors and physical activity and
sedentary activity are responsible for obesity [25, 35, and 37]. This study
was planned to identify some socioeconomic variables responsible for
simultaneous prevalence of obesity and disability.

For the study, 900 adults of ages 18 years and above were investigated
from both urban and rural areas of Bangladesh. Among the adults 29.5%
were obese and 8.3% of them had some physical disability. The sample
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disable adults were 2.4%. The percentages of prevalence of obesity-
disability in rural people, females, Muslims, married adults, elderly
people (40 years and above), illiterate people, housewives, adults of
higher family income and higher family expenditure were 3.0%, 3.8%,
2.7%, 2.6%, 2.9%, 8.3%, 5.6%, 5.6%, 3.6%, respectively. These
percentages were higher compared to the overall percentage of obese-
disable adults in the sample. These percentages of obese-disable adults
were for a particular level of some of the social variables. All these
variables mentioned above were not significantly associated with the
prevalence of obesity disability of the adults. The significantly associated
variables were gender, marital status, education, occupation, and family
income. Similar results were noted in some earlier studies also [5, 25, and
38]. But, adults of the above mentioned categories were at higher risk of
prevalence of the disease. Level of blood pressure and prevalence of
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diabetes were significantly associated with obesity-disability. All obese
disable adults were diabetic and 7.7% of them were hypertensive. The
chance of prevalence of the problem among hypertensive adults was more
than three times as it was in others.

The different socioeconomic variables were not similarly responsible for
the prevalence of obesity-disability. This was also observed from the
study of the risk ratios. However, most important variables was body mass
index followed by prevalence of diabetes, level of blood pressure,
education, occupation and gender. These variables were identified by
discriminant analysis.

Conclusion

The objective of the study was to identify the risk and responsible factors
for the prevalence of obesity disability among the adults of Bangladesh as
obesity is a growing health hazard worldwide. It is one of the major risk
factor for many non-communicable and chronic diseases. According to
the objective of the study, the analysis was done using the data of 900
adults residing in both urban and rural areas of Bangladesh. The
investigation of risk and responsible variables was done by calculating
risk ratio and discriminant analysis, respectively. The results indicated
that level of obesity was significantly associated with different types of
physical problems. Again, prevalence of obesity-disability was associated
with some of the socioeconomic variables under study. The associated
variables were gender, education, occupation, income, prevalence of
diabetes, and prevalence of hypertension. From both the analytical results
it can be concluded that obesity, prevalence of diabetes, hypertension, and
illiteracy were the responsible factors for obesity-disability. The disease
was more prevalent among females and housewives.

Due to upward social mobility, obesity and its related diseases cannot be
avoided. But there should be some steps to reduce the rate of obesity,
especially in adults. Some of the suggested steps are

(i)  Control the body weight by doing some physical work and
physical exercise. Develop the habit of walking whenever it is
possible,

(i)  Prefer homemade food and avoid restaurant and can food, salty
and fatty food as per as possible,

(iii)  Avoid smoking and taking drugs and drinks.

Government agencies, health service providers in both urban and rural
areas, social workers and private medical practitioners can encourage the
people to follow the above suggestions.
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