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The present study was based on data collected from 785 adults investigated from
2% randomly selected families of the students of American International University —
Bangladesh. Among the investigated adult’s 49.4 percent were suffering from different
types of non-communicable diseases. A big group (85.3%) of NCDs affected people
were the patients of diabetes. The different types of NCDs were significantly associated
with socioeconomic variables. From factor analysis it was noted that marital status,
age, occupation and income of the adults were responsible variables for diabetes. The
responsible variables for heart disease were smoking habit, gender age and intake of

Introduction

Non-communicable diseases (NCDs) are medical conditions
which last for longer duration generally with slow progression. The
disease is non-infectious and non-transmissible but is a chronic
one with a power to create health hazard of different types if
it starts once in the body of human being. There are four main
types of NCDs and these are cardiovascular diseases ( like heart
attacks and stroke) , cancer, chronic respiratory diseases ( like
chronic obstructed pulmonary disease and asthma), and diabetes,
kidney diseases, osteoporosis. The other health hazards of NCDs
are sleep problem, liver disease, early puberty, eating disorders,
skin infection, hepatitis, intercrenial pressure [1], psychological
[2], depression and physical [3,4]. Some of the above-mentioned
diseases result in rapid death. These diseases are autoimmune
diseases, heart diseases, stroke, cancer, etc. The risk factors for
NCDs are (i) high blood pressure, (ii) high blood glucose level, (iii)
high level of fats in the blood, overweight and obesity. Obesity and
overweight are significantly associated with type II diabetes [5-7].

Diabetes is a component of NCDs and NCDs are the major health
burden in both developed and developing countries [5]. There were
many studies about the global, regional and national burden of
diseases especially the NCDs and death due to these diseases [5,8-

10]. More than 36 million people die annually from NCDs and this
figure is 63% of all annual deaths [11,12]. This total death includes
14 million people who die too young before the age 70 years. More
than 9 million of all deaths attributed to NCDs occur before the age
60 years and 80% of all NCDs deaths occur in low- and middle-
income countries [13]. Like many low-income countries Bangladesh
is in the midst of an epidemiologic transition where the burden of
disease is shifting from profile dominated by infectious diseases,
under-nutrition and conditions of childbirth to one increasingly
characterized by NCDs [12]. The NCDs are responsible for half of
annual mortality (51%) and almost half of the burden of disease
(41%) [13]. Recent estimate observed in 2006 indicated that NCDs
represent 68% of total death as against only 11% of total deaths
due to communicable diseases [12]. The major causes of death in
Bangladesh gradually shifted from acute infectious and parasitic
diseases to NCDs.

Diabetes is one of the major components of NCDs. It is associ-
ated with prolonged ill health and death due to vascular diseases
[13-16]. Around 415 million people have diabetes in the world and
78 million people are in South-east Asia region; by 2040 this will

rise to 140 million. Bangladesh is one of the 6 countries of South-
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east Asia. There were 7.1 million cases of diabetes in Bangladesh in
2015. The prevalence of diabetes in adults (20-79 years of age) was
7.4% in Bangladesh [17]. The risk factors for cardiovascular dis-
ease are glucose and lipid abnormalities and the prevalence of this
disease is a major factor due to diabetes in both developed and de-
veloping countries [18]. Diabetes is prevalent among 10% people of
Bangladesh and according to the International Diabetes Federation,
the prevalence will be 13% by 2030 [19]. Tobacco smoking is an-
other component of NCDs. It is widely used additive substance with
an estimated 1.3 billion smokers worldwide and a global projected
tobacco-induced death at over 6 million annually [20]. A household
survey in Bangladesh estimated that tobacco-related illness was re-
sponsible for 16% of all deaths in the country [21].

It was observed from a study that some socioeconomic
characteristics were responsible to enhance the diabetes and
diseases related to tobacco smoking [20,21]. In many studies it was
noted that socioeconomic variables were associated with obesity
and overweight and the diseases related to these factors [22-25]. In
this paper an attempt was made to identify the most responsible
factors for particular type of NCDs.

Methodology

The present analysis was conducted in the American Interna-
tional University - Bangladesh (AIUB) using the data collected from
785 respondents. The investigated respondents were the family
members of age 18 years and above, where the families were se-
lected randomly from 2% students of the university during Fall
2015-16 semester. The selected students were instructed to collect
information from their adult family members through a pre-de-
signed and pre-tested questionnaire. The questionnaire contained
questions related to socio-demographic characteristics of each per-
son. It also contained questions related to type of disease, duration

of suffering from the disease and information related to treatment.
Some of the variables were qualitative in nature. For analytical
purpose, all the variables were measured in nominal scores. The
investigated respondents were classified by the type of non-com-
municable diseases and the association between these diseases and
each of the socio- demographic characteristic was investigated. Sig-
nificant association was decided by the p-value P < 0.05. Some of
the respondents were suffering from one or more of the NCDs. For
each type of disease the most responsible factor was identified by
factor analysis [26-27].

Results and Discussion

There were 785 respondents, out of them 13.4 percent
were rural residents. Among them 41 percent were free of non-
communicable disease, but 42.9 percent were diabetic patients.
The corresponding percentage among urban residents was 42.1.
More rural people (9.5%) were suffering from heart disease
compared to urban people (3.5%) (Table.1). Non-communicable

diseases were significantly associated with residence [ x> =15.555,
p-value = 0.001; coefficient of association was 0.139]. The odd
ratio 1.57 indicated that rural people were at more risk of suffering
from non-communicable diseases by 57 percent compared to the
urban people. The Muslim respondents were 89.6 percent and 41.8
percent of them were diabetic patients. Among the non-Muslim
respondents this percentage was 45.1. The patients of heart
problem were also more among non-Muslim respondents (4.9%).

However, there was no significant association between religion

and non-communicable diseases as  x° =0.493, p value = 0.921.
The coefficient association was 0.025. The odd ratio 0.87 indicated
that both the religious groups were almost equally exposed to non-

communicable diseases.

Table 1: Distribution of respondents according to prevalence of non-communicable diseases and socio-economic characteristics.

Prevalence of non-communicable diseases Total
Socio-economic variables None Diabetes Heart disease Others N -
Level of variable n % n % N % n %

Residence Rural 43 41.0 45 429 10 9.5 6.7 105 13.4
Urban 354 521 286 421 24 3.5 16 2.4 680 86.6
Total 397 506 331 42.2 34 4.3 23 2.9 85 100.0
Religion Muslim 358 50.9 294 41.8 30 4.3 21 3.0 03 89.6
Non-Muslim 39 46 37 45.1 4 4.9 2 2.4 82 13.4
Gender Male 286 53.0 222 411 22 4.1 10 1.9 540 68.8

Female 111 453 109 44.5 12 4.9 13 5.3 245 31.2

Marital status Married 154 39.8 185 47.8 30 7.8 18 4.7 38 49.3

Single 243 61.1 146 36.7 4 1.0 5 1.3 398 50.7

Age (years) <20 16 51.6 15 48.4 0 0.0 0 0.0 31 3.9
20-25 185 59.9 122 39.5 1 0.3 1 0.3 309 39.4

25-30 42 0.0 15 25.0 2 3.3 1 1.7 60 7.6

30-45 68 515 50 3.9 11 8.3 3 2.3 132 16.8
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45+ 86 34.0 129 51.0 20 7.9 18 7.1 253 32.2
Education [lliterate 7 31.8 11 50.0 3 13.6 1 4.5 22 2.8
Primary 17 34.0 29 58.0 2 4.0 2 4.0 50 6.4
Secondary 51  44.0 49 42.2 8 6.9 8 6.9 116 14.8
Graduate 264 55.0 196 40.8 14 2.9 6 1.2 480 61.1
Post graduate 58  49.6 46 39.3 7 6.0 6 5.1 117 14.9
Occupation Agriculture 12 60.0 6 30.0 2 10.0 0 0.0 20 2.5
Business 26 371 33 47.1 9 12.9 12 2.9 70 8.9
Service 9 54.2 69 385 8 4.5 5 2.8 179 229
Retired 16 39.0 15 36.6 5 12.2 5 12.2 41 5.2
Housewife 25 248 60 59.4 7 6.9 9 8.9 101 12.9
Student 211 5938 140 39.7 1 0.3 1 0.3 353 45.0
Others 10  47.6 8 38.1 2 9.5 1 4.8 21 2.7
Family income( 000 taka) <10 53 639 23 27.7 4 4.8 3 3.6 83 10.6
10-20 45 549 30 36.6 4 4.9 3 3.7 82 10.4
20-30 35 565 23 371 3 4.8 1 1.6 62 7.9
30-40 20 392 21 41.2 6 11.8 4 7.8 51 6.5
40-50 12 30.8 20 51.3 7 17.9 0 0.0 39 5.0
50* 29 446 28 43.1 5 7.7 3 4.6 65 8.3
No income 203 504 186 46.2 5 1.2 9 2.2 403 51.9
Take restaurant food Yes 185 54.3 141 41.3 9 2.6 6 1.8 341 43.4
No 212 47.7 190 42.8 25 5.6 17 3.8 444 56.6
Smoking habit Yes 64 512 47 37.6 10 8.0 4 3.2 125 15.9
No 333 505 284 43.0 24 3.6 19 2.9 660 84.1
Taking processed food Yes 233 55.0 161 38.0 17 4.0 13 3.1 424 54.0
No 164 454 170 47.1 17 4.7 10 2.8 361 46.0
Change of food habit Yes 203 513 11 41.2 18 4.3 13 3.1 415 52.9
No 184 49.7 160 43.2 16 4.3 10 2.7 370 4.1
Physical labor Yes 21 5238 155 3 25 6.1 14 3.4 411 52.4
No 180 48.1 16 4.1 9 2.4 9 2.4 374 4.6
Level of obesity Underweight 20 769 6 23.1 0 0.0 0 0.0 26 3.3
Overweight 53 654 27 33.3 1 1.2 0 0.0 81 10.3
Obese 20 520 166 41.7 16 4.0 9 2.3 398 50.7
Severe obese 11 41.8 132 4.1 1 6.1 14 5.0 280 35.7
Total 397 50.6 331 42.4 34 4.3 23 2.9 785 100.0

The female respondents were 31.2 percent and 44.5 percent of
them were diabetic patients. The corresponding percentage among
male was 41.1. More females (4.9%) were also suffering from
heart problem compared to males (4.1% ). Significant association
between gender and non-communicable diseases was noted [ x
=9.538, p -value =0.023]. The coefficient of association was 0.110.
The odd ratio 1.36 indicated that females were 36 percent more
exposed to non-communicable diseases compared to males. Similar
findings were also noted in other studies [16,23]. The percentage of

currently married respondents was 49.3. Among them 47.8 percent
were diabetic patients. The corresponding percentage among
currently single respondents was 36.7. The percentage of married
adults with heart problem was 7.8. Only one percent currently
single adults were suffering from heart problem. Marital status
and non-communicable diseases were significantly associated [ x>
=51.633, p-value = 0.000]. The coefficient of association was 0.248.
The odd ratio 2.37 indicated that currently married adults were
more than two times exposed to NCDs compared to currently single
adults. Similar result was noted in another study [23].
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Only 3.9 percent respondents were of age less than 20 years
but 48.4 percent of them were suffering from diabetes. Again,
32.2 percent of the adults were of age 45 years and above and 51
percent of them were suffering from diabetes. This is usual findings
like in other studies [14,16,20,23,24]. Here also age and non-

communicable diseases were significantly associated [ ¥ = 82.79,
p-value =0.000]. The coefficient of association was 0.309. The odd
ratio 2.73 indicated that the adults of age 45 years and above were
at more risk of non-communicable diseases than the adults of
other ages. Most of the adults (61.1%) were graduates and 40.8 per
cent of them were suffering from diabetes and 2.9 percent of them
were suffering from heart disease. With the increase in level of
education there was a decreasing trend in the rate of prevalence of
diabetes. Similar findings were observed in both home and abroad
[16,20,23,24,28]. Level of education was significantly associated
with non-communicable diseases [x* =33.153, p value = 0.000].
The coefficient of association was 0.201. However, the odd ratio
1.05 did not indicate that higher educated adults were less exposed
to NCDs compared to the other adults.

Most (59.4%) of housewives (12.9%) were suffering from
diabetes. The next higher group (47.1%) of diabetic patients
was recorded among businessmen (8.9%). This finding is also
similar to those observed earlier [ 14,16,20,23]. Highly significant

association between occupation and prevalence of NCDs was noted

[ X =102.305, p-value = 0.000]. The coefficient of association was
0.340. The odd ratio 3.62 indicated that housewives were more

exposed (3.62 times) to NCDs than other professionals. Similar

significant association [x* = 57.03, p -value = 0.000] was observed
between level of income and prevalence of non-communicable
diseases. The coefficient of association was 0.260. Prevalence rate
of diabetes was in increasing trend among the higher income group
of adults. Among these groups heart problem was also prevalent.
Most (56.6%) of the adults were not taking restaurant food but

prevalence of NCDs was more among them ( 52.3%). Significant

association was observed [ x* = 8512, p-value = 0.037 ] between
intake of restaurant food and prevalence of NCDs. This finding
conforms with other findings in home and abroad [22-24,29]. The
coefficient of association between prevalence of NCDs and intake of
restaurant food was 0.104. The odd ratio 1.30 indicated that though
majority adults were not taking restaurant food, they were more
exposed to NCDs compared to those who were taking restaurant
food. There was no significant change in the food habit among the
adults. Changes of food habit were reported among 52.9 percent

adults. But there was no significant association between change of

food habit and prevalence of NCDs [ x* = 0.415, p-value = 0.937].
On the other hand, higher proportion (54.0%) of adults were
habituated in taking processed food but prevalence rate of NCDs
was less among them (45%) as against the prevalence rate of 54.6
percent among those adults who were not taking processed food.

However, there was no significant association [x2 =7.621, p value

= 0.055] between habit of taking processed food and prevalence of
NCDs. In one study [23] it was observed that smoking habit and
prevalence of diabetes among adults were significantly associated.
But this study did not signify the association [ = 5.404, p -value =
0.145] of smoking habit and prevalence of NCDs. However, higher
prevalence rate of NCDs (49.5%) was noted among the non-
smokers.

The sedentary activity [30] is a risk factor for obesity and
prevalence of diabetes. The risk of this risk factor cannot be avoided
completely but can be reduced by doing physical activities. The
analysis of this data indicated that higher portion (52.3%) of the
adults were involved in physical activities and prevalence of NCDs
(45.7%) was less among this group of adults. More diabetic patients
(46,9%) were observed among those who were not involved in any
physical labor (47.7%). Significant association between physical

labor and prevalence of NCDs was noted [ x* = 11.593, p- value
= 001]. The coefficient of association between involvement in
physical labor and prevalence of NCDs was 0.121. The odd ratio
1.19 indicated that those who were not doing any physical labor
were exposed more to NCDs by 19 percent. Obesity and NCDs are
highly associated characteristics [ 5-7,16-18,23-25] especially the
type Il diabetes and obesity. This study also indicated that level

of obesity and prevalence of NCDs were significantly associated

[x2 = 29.757, p -value = 0.000]. The coefficient of association
between these two characteristics was 0.191. Majority (50.7%) of
the investigated adults were obese and 41.7 percent of them were
suffering from diabetes. The diabetic patients among severe obese
respondents were higher (47.1%). Among this group heart patients
were also more (6.1%). The odd ratio 2.35 indicated that obese and
severe obese respondents were more exposed by (2.35 %) to NCDs
compared to overweight and underweight group of respondents.
The above analysis and presentation of the results indicated that
most of the socioeconomic variables were significantly associated
with levels of NCD. The main objective of the analysis was to
identify the most responsible variable for a particular type of NCDs.
The identification was done by factor analysis for different types of
diseases.

Among the respondent’s 42.2 percent were diabetic patients
and 4.3 percent were suffering from heart problem. Only 23
adults were suffering from different types of diseases. A big group
of respondents (50.6%) were free of any type of NCDs. Thus, the
factor analyses were done separately for the diabetic patients and
the patients with heart problem [25,29].

The factor analysis detects some of the components to explain
maximum variation in the data set. The components are detect-
ed with respect to eigenvalues. Each component is a linear com-
bination of the variables used for factor analysis. The responsible
variable is identified by the highest value of coefficients of linear
combination. For the present analysis the variables used were res-

idence, religion, gender, marital status, age, education, occupation,
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income, food habit, intake of restaurant food, intake of processed
food, smoking habit physical labor, level of body mass index. For the
detection of the components the restriction on eigenvalue was 1.5
so that the detected components could explain maximum variation
in the data set.

Factor Analysis for Diabetic Patients

For factor analysis the justification of the inclusion of variables
was decided by KMO statistic, where the value was KMO= 0.688
with =920.155 and p -value = 0.000 indicating that the variables

were sufficient for analysis. This analysis detected two components.
The results were shown below: The analysis indicated that the
most responsible variable for prevalence of diabetes was marital
status followed by age, occupation and income For this analysis
KMO = 0.417 giving = 149.649 with p -value = 0.000 indicating
that the included variables were sufficient for the analysis. It was
observed that for the heart problem the most responsible variable
was smoking habit followed by gender, age and intake of restaurant
food. The above findings are consistent with findings observed
earlier [4,29].

Table 2.

Variable Communality Coefficient of Component -1 Coefficient of Component -2
Residence 0.184 0.072 -0.423
Religion 0.153 -0.353 -0.168
Gender 0.561 -0.172 0.729
Age 0.716 -0.837 0.125
Marital status 0.727 0.850 -0.070
Education 0.376 0.186 -0.585
Occupation 0.759 0.790 0.369
Income 0.427 0.583 0.295
Food habit 0.048 0.053 -0.211
Restaurant food 0.219 -0.364 0.295
Processed food 0.029 -0.158 0.064
Smoking habit 0.207 0.152 0.429
Physical labor 0.105 0.230 -0.227
BMI 0.047 -0.165 -0.139

Table 3: Factor Analysis for Patients of Heart.

Variable Communality Coefficient of Component -1 Coefficient of Component -2
Residence 0.591 0.314 0.461
Religion 0.276 -0.058 0.141
Gender 0.610 0.660 0.068
Age 0.626 0.613 0.068
Marital status 0.441 -0.332 0.409
Education 0.607 0.158 0.729
Occupation 0.899 0.587 0.138
Income 0.684 0.321 0.697
Food habit 0.612 0.040 -0.037
Restaurant food 0.692 0.601 -0.324
Processed food 0.688 0.458 -0.332
Smoking habit 0.510 0.668 0.052
Physical labor 0.565 -0.146 0.628
BMI 0.629 -0.276 0.370

Conclusion

The present analysis was based on data collected from some
randomly selected families of the students of American Interna-
tional University - Bangladesh. The total investigated units were
785. Among them 49.4 percent were affected by any one of the
non-communicable diseases. However, 42.2 percent were the dia-

betic patients. Only 4.3 percent were suffering from heart problem
and 2.9 percent were the patients of other types of non-communi-
cable diseases. Most of the socioeconomic variables were signifi-
cantly associated with the prevalence of non-communicable diseas-
es. This finding was consistent with other findings reported in both
home and abroad [14-18,20-24]. The present analysis indicated
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that the rural people, female, currently married people, adults of
ages 45 and above, higher income group of people were at more
risk of NCDs. The risk of housewives and currently married people
were more than double compared to the risk of people of other cat-
egories. Those who killed time by doing sedentary activities instead
of doing physical labor their risk for NCDs was more compared to
the risk of people involved in physical labor. Like other studies [14-
18] obesity was the responsible factor for diabetes.

The factor analysis indicated that the most responsible cause
of diabetes were age, marital status and occupation. The most
responsible variables for heart diseases were smoking habit, age,
gender and occupation.

The non-communicable diseases are the leading cause of death
globally. Each year 15 million people die from NCDs between the
ages 30 to 69 years. Over 85 percent of these premature death
occur in low- and middle-income countries [13]. The prevalence
of NCDs and death due to it cannot be avoided but under proper
action plan its prevalence can be reduced. Government and health
planners can formulate health strategy in such a way that the action
can be taken so that

(i) People can be encouraged to halt the rise of body mass
index as it is the major source of obesity,

(i) To control the diabetes people can be encouraged to
participate in blood screening program,

(iii) People can be encouraged to do some sorts of physical
labor before or after their normal routine works,

(iv) The urban people can be encouraged to walk a while or
they can be encouraged not to avail vehicles in their movement

towards office, if it is a walking distance,

(v) Motivation campaignis to be conducted to give up smoking
habit, and to join counseling campaign for drug therapy so that
heart attacks can be reduced,

(vi) Motivation campaign can be conducted to encourage
people to take hygienic and low-calorie food,

(vii) People can be encouraged to avoid snacks and other
restaurant foods,

(viii) Action can be taken so that basic technologies and
essential medicines are available to the common people so that
major non-communicable disease can be treated easily. Public
health authority can play a decisive role for the above action

plans.
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