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Abstract Coronary Heart Disease (CHD) is one of the major causes of morbidity
and mortality in many developing countries, including Bangladesh. A stratified
random sampling with proportional allocation technique was used to collect data
from elderly people from urban, rural, and ethnic areas of the Sylhet region. A
total of 230 (110 women and 120 men) people aged 60 years or above from the
above mentioned areas were included in this study. A multiple logistic regression
model was used to evaluate major risk factors associated with CHD for this sample
group. The prevalence of CHD was higher for males than females, at 47.80%
and 52.20% for females and males, respectively. Elderly people in urban areas
were significantly (AOR = 4.03; 95% CI: 1.22-3.29) more likely to have CHD
as compared to elderly persons living in rural areas. Elderly persons of ethnic origin
were found to be less likely to suffer from CHD (AOR = 0.04, 95% CI: 0.01-
0.17514.69) in comparison to urban elderly. The risk factors smoking (44.8%) and
hypertension (51.3%) were also positively associated with CHD. Elderly persons
who reported to exercise regularly were found to have 89% (AOR = 0.11, 95%
CI: 0.03-0.50) less risk of suffering from CHD as compared to those who did not
exercise regularly. The findings of this study further indicated that factors such as
a high BMI (overweight/obese), high sugar intake, high soft drink consumption,
diabetes, and mental stress have a significant influence on CHD.
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16.1 Background

Coronary heart disease (CHD) is one of the most prevalent of chronic diseases of
our modern era [1, 2]. Known as a ‘silent killer’ due to its lack of easily observable
symptoms, CHD has become one of the leading causes of death globally [3]. Over
80% of all reported cases of CHD have been registered in low- or middle-income
countries in 2005 [4]. Further, the prevalence of CHD is predicted to continue to
increase in low- and middle-income countries due to lifestyle conversions associated
with increasing urbanization, economic development, and globalization. Significant
risk factors associated with CHD include age, family history, gender, hypertension,
high cholesterol, diabetes, smoking, obesity, excessive alcohol intake, excessive
stress, and physical inactivity [5]. Obesity, among the various risk factors associated
with the onset of CHD [6], has nearly tripled since 1975. It is estimated that
approximately 2 billion people worldwide are overweight or obese; of these, over
650 million are obese [7, 8]. Of the above factors significantly associated with
CHD, obesity, intake of processed foods (associated with increased prevalence of
high blood pressure), and physical in activity are known to increase in populations
undergoing urbanization. It is well established that the risk of dying from CHD
increases substantially with age [9]. As a chronic disease, CHD is the largest
contributor to mortality in individuals >60 years [10], being responsible for 17%
of all deaths [11]. The average percentage of CHD is 73.3% between age 60 and 79
[12].

Although Bangladesh has the highest rates of coronary artery disease among all
Asian countries, it is an issue that remains severely understudied [13]. Bangladesh
is a densely populated country with population of over 160 million [14]. In 1981,
the percentage of the elderly population was 11.35%, and in 2011, 16.57%. While
no official census has been carried out since 2011, population estimates by the
United Nations (UN) predict this number to have further increased. In Bangladesh,
approximately 99.6% of males and 97.9% of females are endangered to at least
one of the risks of cardiovascular disease at a younger age [15]. By 2020, 85% of
the global CH disease burden is expected to be borne by developing nations, and
the increase in coronary artery disease (CAD) mortality in developing countries
between 1990 and 2020 is projected to be 120% in women and 137% in men [16,
17]. In recent years, factors such as rapid urbanization, increased life expectancy,
unhealthy dietary habits, and lifestyle changes have led to an increase in the rate of
CHD in Bangladesh [18]. A recent report has highlighted CHD as a significant,
urgent medical and public health concern in Bangladesh due to its alarmingly
increased impact on national mortality rates. In the advent of the new millennium,
factors such as poor dietary habits, excess saturated and trans-fat consumption,
high salt intake, and low levels of physical activity have been identified as major
contributors towards the increased onset of this chronic disease in Bangladesh
[5]. Bangladesh has been experiencing a rough epidemiological transition due to
the limited availability of resources and strategies for prevention of these chronic
diseases in low-income areas [19]. Moreover, better healthcare accessibility for
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elderly people (aged over 60 years) is a significant issue of concern in the context of
Bangladesh, as studies have revealed that lack of access to healthcare significantly
increases the risk of death among elderly people [20] and speeds up the longevity
of health to access health care service [21]. CHD has become a major burden of
disease for people of this country. Day by day, the mortality rate of CHD increases;
today, it bears responsibility for approximately 75% of all deaths reported in the past
few years in Bangladesh [22]. showed that weighted pooled prevalence of overall
CHD in the Bangladeshi population was higher in urban areas (8%) compared to
rural areas (2%) but there is no study has been conducted based on ethnic people
and sylhet region. In this study, we have estimated the effect of factors such as
socioeconomic status, dietary habits, and traditionally CHD-associated risk factors
(hypertension, diabetes, smoking etc.) on the prevalence rate of this disease in
Bangladesh.

16.2 Methods

16.2.1 Study Design

A stratified random sampling with proportional allocation technique was used to
collect survey locations, number of respondents and the data. In order to capture the
socioeconomic and demographic conditions as well as the ethnicity distribution of
the Sylhet region, the total study area was divided into three strata, namely an urban
area, a rural area, and an ethnic minority area. From the above strata, a ward in
an urban area, a union in a rural area, and an ethnic community were randomly
selected and surveyed. Data from elderly people (age 60 years or above) at the
household level was collected with the use of a structured questionnaire. Three
randomly selected areas were considered from three strata. The recognized sample
size determination formula for these strata was n = z2 [p(1 — p)/dz] * Dy, where p
is the indicator percentage, Z is the value of normal variate with a 95% confidence
interval, and D is the design effect. Attained values were calculated on the basis
of 50% indicator percentage (proportion of households having elderly person), 95%
confidence interval, 0.10p relative precision, and highest response distribution with
an assumed design effect of 2.00. Using this design, a total of 230 households were
calculated as the substantial number sample for strata. A total 230 elderly people
were successfully interviewed. The sylhet region was selected purposely so as to
capture data from elderly persons from an ethnic community.

In stratified random sampling, the allocation of a given sample of size n to
different strata is done in proportion to their sizes:

nN;
N

Where N; is the total number of units in the ith stratum. The sampling fraction is
equal to the sample size divided by the population size. Using this formula, a total of

n; =
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90, 100, and 40 elderly persons belonging to urban, rural, and ethnic communities,
respectively, were interviewed.

16.2.2 Response Variable

A prior CHD diagnosis was selected as the dependent variable in this study.
An elderly person was considered to suffer from heart disease if they had been
diagnosed with CHD prior to data collection. The CHD variable was coded as 1 if
the elderly suffered from heart disease, and as O if otherwise.

16.2.3 Predictor Variables

Predictor variables considered for this study included socioeconomic factors such
as income, occupation, wealth index, and education, as well as variables such as
age, gender, residence (strata), and marital status. Risk factors such as hypertension,
diabetes, respiratory, obesity (measured as body mass index, BMI), mental stress
and smoking were also considered as predictor variables. Lastly, factors related to
dietary and fitness habits, such as food consumption, level of exercise, sugar intake,
red meat consumption, use of cooking oil, use of salt, soft drink consumption, and
fast food consumption, were also considered as possible predictor variables on the
basis of previous studies.

16.2.4 Statistical Analyses

A complex multiple logistic regression model was used to identify risk factors
associated with CHD in the elderly population of the Sylhet region. Variables were
selected in two stages so as to assure the final model was correctly specified. In
the first stage of variable selection, a chi-square test was carried out to assess the
statistical significance of all variables considered as possible predictor variables.
Based on the chi-square test, only 18 variables were statistically significant with
respect to the CHD variable at a 95% level of significance. Variables with a p-
value >0.05 were excluded from the model. A stepwise (forward) logistic regression
was next carried out, further narrowing down the variables to 11. Lastly, a multiple
logistic regression was carried out with the selected predictor variables. The final
adjusted model included the independent variables: sex, residence, education,
occupation, BMI, exercise, sugar intake, cooking oil, smoking habit, mental stress,
and hypertension. The hosmer and lemeshow goodness-of-fit test was used to assess
the overall fit of the final model. Statistical analysis and data management for this
study were carried out using R and SPSS (IBM SPSS 25).
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16.3 Results

A total of 230 elderly generated as a sample. Among them, 43.50%, 39.10% and
17.00% elderly were included from rural, urban and ethnic, respectively (Fig. 16.1).
Among 230 elderly, 52.20% were male and 47.80% were female (Fig. 16.2). From
(Fig. 16.3), it was depicted that the percentage of CHD in the elderly were high in
urban and it was gradual decreases in urban and ethnic.

Fig. 16.1 Percentage of 40.00% 37.40%

elderly by residence/strata
35.00%

30.00% 27.00%

25.00%
20.90%

20.00%
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0.00%
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Fig. 16.3 Percentage of elderly by residence and coronary heart disease

16.3.1 Socio-economic Status

From the Table 16.1 it can be said that 27.0% female elderly and 37.4% male elderly
had CD. Among all of the elderly people 72.2% were illiterate and 27.8% were
literate. Most of the elderly (43.5%) lived in rural areas. Among all, 42.6% were
employed others were unemployed. About all of the elderly, 83.9% reported their
yearly income was less than 50,000 TK. From the BMI status who had CHD, 35.7%
of them were overweight, 5.2% were normal weight and 23.5% were underweight.

16.3.2 Food Consumption

Table 16.2 represents the association of food consumption of elderly and their CHD.
More than one third, 34.8% elderly had reported to take sugar and had CHD. Most
of the elderly (32.8%) who had CHD and used to eat red meat. Again, 43.9%
elderly people had CHD and used to have soft drinks and above half of the elderly
(50.4%) had CHD who used to eat fast food. From this food consumption table, it
can be assured that sugar intake, meal intake (three or two times a day), cooking
oil, taking extra salt in meal, fast food, drinking water have some correlation with
CHD whether taking red meat and soft drinks do not have that correlation with heart
disease.

16.3.3 Risk Factors

Table 16.3 indicates the risks of other diseases related with CHD. In this table,
47.0% people had CHD and also had diabetes, 17.4% people had CHD but they
were free from diabetes. Elderly people who had smoking habit (44.8%) suffering
from CHD where 16.1% elderly were not suffering from CHD who did not use to
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Table 16.1 Chi-square test for identifying socio-economic status associate with CHD

Socio-economic variables

Age, mean
(SD)

Gender
Marital status

Education level

Residence

Occupation

Wealth index
(yearly income)

BMI

Exercise

Total

Male
Female
Married
Others
Iliterate
Literate
Urban area
Ethnic
Rural area
Employed
Unemployed
Less than
50,000 taka

Between
50,000-
1,50,000
More than
1,50,000
Underweight
Normal
Overweight
Yes

No

Note: *indicates not significant

Coronary heart disease

Yes, n (%)
65.84(8.60)

86(37.4)
62(27.0)
122(53.0)
26(11.3)
116(50.4)
32(13.9)
80(34.8)
19(8.3)
49(21.3)
73(31.7)
75(32.6)
64(27.8)

13(5.7)

6(2.6)

54(23.5)
12(5.2)
82(35.7)
83(36.1)
65(28.3)
148(64.3)

No, n (%)
68.28(9.69)

34(14.8)
48(20.9)
62(27.0)
20(8.7)
50(21.7)
32(13.9)
10(4.3)
2109.1)
51(22.2)
25(10.9)
57(24.8)
129(56.1)

14(6.1)

4(1.7)

33(14.3)
2109.1)
28(12.2)
74(32.2)
8(3.5)
82(35.7)

Total, n (%)
66.71(9.06)

120(52.2)
110(47.8)
184(80.0)
46(20.0)
166(72.2)
73(27.8)
90(39.1)
40(17.4)
100(43.5)
98(42.6)
132(57.4)
193(83.9)

27(11.7)

10(4.3)

87(37.8)
33(14.3)
110(47.8)
157(68.3)
7331.7)
230(100)

213

P-value
0.027

0.019

0.231

0.006

0.000

0.008

0.158%*

0.000

0.000

in habit of smoking. 48.7% elderly were suffering from mental stress with CHD.
Elderly who were suffering from hypertension (51.3%) also had CHD. The results
also indicate that diabetes, smoking, chest pain, mental stress and hypertension have
clear relation with heart disease. Only respiratory did not show any relation with

CHD.

16.3.4 Multiple Logistic Regression Model

Table 16.4 shows that there were significant differences in CHD and residence of
elderly when the socio-economic factors, food consumption and other risk factors
was adjusted. For instance, female elderly was 93% (AOR = 0.07; 95% CI: 0.02—
0.26) less likely to have CHD as compared with male elderly. Elderly in ethnic were
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Table 16.2 Chi-square test for identifying food consumption associate with CHD

Food consumption Yes,n (%) |No,n (%) |Total,n(%) | P-value

Sugar intake Yes 80(34.8) 12(5.2) 92(40.0) 0.000
No 68(29.6) 70(30.4) 138(60.0)

Red meat Yes 75(32.8) 39(17.0) 114(49.8) 0.680%*
No 72(31.4) 43(18.8) 115(50.2)

Meal intake Two times 18(7.9) 19(8.3) 37(16.2) 0.040
Three times 128(56.1) 63(27.6) 191(83.8)

Cooking oil Palm oil 36(15.7) 52(22.6) 88(38.3) 0.000
Soya bean oil | 107(46.5) 28(12.2) 135(58.7)
Others 5(2.2) 2(0.9) 7(3.0)

Extra salt Low 10(4.3) 16(7.0) 26(11.3) 0.001
Medium 47(20.4) 12(5.2) 59(25.7)
High 91(39.6) 54(23.5) 145(63.0)

Soft drinks Yes 101(43.9) 65(28.3) 166(72.2) 0.091*
No 47(20.4) 17(7.4) 64(27.8)

Fast food Yes 116(50.4) 50(21.7) 166(72.2) 0.005
No 32(13.9) 32(13.9) 64(27.8)

Total 148(64.3) 82(35.7) 230(100)

Note: *indicates not significant

Table 16.3 Chi-square test for identifying risks factors associate with CHD

Risk factors Yes, n (%) No, n (%) Total, n (%) P-Value

Hypertension Yes 118(51.3) 28(12.2) 146(63.5) 0.000
No 30(13.0) 54(23.5) 84(36.5)

Diabetes Yes 108(47.0) 35(15.2) 143(62.2) 0.000
No 40(17.4) 47(20.4) 87(37.8)

Smoking Yes 103(44.8) 45(19.6) 148(64.3) 0.031
No 45(19.6) 37(16.1) 82(35.7)

Chest pain Yes 29(12.6) 32(13.9) 61(26.5) 0.029
No 116(50.4) 53(23.0) 169(73.5)

Depression Yes 112(48.7) 28(12.2) 140(60.9) 0.000
No 36(15.7) 54(23.5) 90(39.1)

Respiratory Yes 20(8.7) 13(5.7) 33(14.3) 0.696*
No 128(55.7) 69(30.0) 197(85.7)

Total 148(64.3) 82(35.7) 230(100)

Note: *indicates not significant

a 96% (AOR = 0.04; 95% CI: 0.01-0.175) lower chance to have CHD compared
to rural elderly people. It is worthwhile to mention that people of the elderly of
urban areas were 4.03 times more likely (AOR = 4.03, 95% CI: 1.22-13.29) to
hold CHD compared to rural elderly people when other factors were adjusted. The
odds ratio for the employed elderly had 98% (AOR = 0.02, 95% CI: 0.01-0.12)
lower chance compare to who had not involvement in job. The odds of underweight



16 Factors Associated with Coronary Heart Disease among Elderly People. . . 215

Table 16.4 Multiple logistic regression of CHD among elderly people

Variables Adjusted OR 95% CI P-value
Gender Female 0.07 [0.02-0.26] 0.000
Male Ref - -
Residence Urban area 4.03 [1.22-13.29] 0.022
Ethnic 0.04 [0.01-0.175] 0.000
Rural area Ref - -
Education Literate 0.21 [0.06-0.79] 0.021
Illiterate Ref - -
Occupation Employed 0.023 [0.01-0.12] 0.000
Unemployed Ref - -
BMI Underweight 0.77 [0.02-0.33] 0.000
Normal 0.71 [0.02-0.31] 0.000
Overweight Ref - -
Exercise Yes 0.11 [0.03-0.50] 0.004
No Ref - -
Sugar intake Yes 4.32 [1.35-13.81] 0.014
No Ref - -
Cooking oil Good 0.07 [0.01-4.15] 0.066
Bad Ref - -
Smoke Yes 11.68 [3.06-44.57] 0.000
No Ref - -
Mental stress Yes 5.50 [1.69-17.90] 0.005
No Ref - -
Hypertension Yes 4.59 [1.36-15.55] 0.014
No Ref - -
Diabetes Yes 3.95 [1.43-10.94] 0.008
No Ref - -

elderly and normal-weight elderly affected by CHD were 33% (AOR = 0.77, 95%
CI: 0.02-0.33) and 39% (AOR = 0.71, 95% CI: 0.02-0.31) less likely than those
elderly who were overweight. Elderly people who were exercise regularly had 89%
(AOR = 0.11, 95% CI: 0.03-0.50) less risk to develop CHD compared to those
elderly who were not involve in regular exercise.

Elderly who reported take sugar were (AOR = 4.32, 95% CI: 1.35-13.81) more
likely to have CHD compared to the people who were not take soft drinks. After
adjusting for the risk factors, we found that smoke had 11.68 times (AOR = 11.68,
95% CI: 3.06—44.57) higher odds of CHD compared to people who had not smoked.
On the other hand, the likelihood of mental stress and blood pressure had increased
5.50 times higher the risk [95% CI: 1.69—17.90] and 4.59 times higher the risk [95%
CI: 1.36-15.55] of having CHD in comparison to the elderly had no mental stress
and no hypertension.
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Table 16.5 Test for
goodness of fit of the final
model

Hosmer and Lemeshow goodness of fit test
Value |df |P-value
8.792 '8 |.360

16.3.5 Hosmer and Lemeshow Goodness of Fit Test

Hosmer and Lemeshow goodness of fit test has been given in Table 16.5.
So, the Hosmer-Lemeshow test does not gives us significant evidence of good fit
on 36% of occasions.

16.4 Discussion

This study shows that rural communities have lower risk factors of heart diseases
than urban westernized populations. Another study reveals that this difference may
be attributable to a low fat (15-20 g per day) diet based on whole grain (400 g per
day) combined with physically demanding occupations [23] which is similar to our
results. A recent report published that the prevalence of stroke of elderly people
(aged >30 years) in rural population has been found to be 0.94% in general, 1.45%
in male and 0.45% in female [24]. In Bangladesh, year of 2014, non-communicable
diseases (NCDs) represented 59% of the total deaths; CHD was the single-most
important contributor, being responsible for 17% of total death [25]. Recent studies
suggest that socio-economic statuses, as assessed by occupation, education and
income level [26] is closely related with the quality of diet though differences in the
amount of food or in nutrient intake among social classes are often small [27, 28].
Occupation is considered as an important marker of socio-economic status which
gives the economic condition of people and income ranges. Income provides access
to goods and services, including quality education and medical care, which may
protect against disease [29]. This study concludes that unemployed people have
higher chance of heart diseases compared with the employed people and normally
people of urban areas are more sufferer than the rural people [30]. Sitting for
prolonged periods would also cause the loss of opportunity for cumulative energy
expenditure resulting from the thousands of intermittent muscular contractions
throughout the 16-h period that people are awake. This may have chronic effects
on the propensity to become overweight [31]. And this study also reveals that
people who are inactive are being attacked by heart diseases more often than the
people who’re physically active. Male are suffering from heart diseases than the
female and BMI Index is another most important risk factor for heart disease. A
study shows that Body mass index (BMI), waist to hip ratio, obesity, independent
fat distribution and weight gain since age 21 are associated with an increased risk
of coronary heart disease and is getting stronger day by day [32]. Along with the
previous studies, this study also reveals that people who are overweight they are in
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higher risk of attacked by heart diseases than the people who have normal weight
and underweight. There is an inverse relation between education and long-term risk
of coronary heart disease, this study indicates that heart diseases rarely vary from
literate to illiterate people. But practically literate people are more conscious about
the nutrition value of food [33, 34]. In an absolutely theoretical basis, the higher
educational level could be related with more stressed occupation, less available time
for cooking and consequently with a bigger trend for consumption of ready-to eat
food or fast-food habits [35]. Food consumption is most important risk factors for
heart diseases. People who are used to fast foods, intake extra salt and sugar, soft
drinks, polyunsaturated fat foods are in higher risk of heart diseases. Heart disease
is significantly associated with a lower intake of saturated fat and higher intakes of
polyunsaturated fat, alcohol, folate, vitamin C, and vitamin E [36]. Healthy nutrient
food consumption, proper meals every day and quitting smoking can reduce the risk
of heart disease. In Bangladesh people are used to tobacco consumption i.e. smoking
which is a risk factor for heart disease. From this heart disease people are attacked
with many diseases like diabetes, hypertension, chest pain, back pain etc. which
make people more inactive. Diabetes has long been recognized as one of the most
important major cardiovascular risk factors, and in particular from cardiovascular
disease diabetic subjects have a risk of early death [37].

16.5 Conclusion

In this study, we found that there is a wide range of factors, which are significantly
associated with CHD among elderly (age > 60 years). The finding demonstrates
that the primary risk factors for cardiovascular disease are smoking, hypertension,
sedentary lifestyle, and diabetes. Moreover, a significant proportion of the elderly
men and women are not aware of the consequence of this disease, and a small
proportion of them are taking healthy dietary. Exercise is vital to reduce risk of heart
disease. Health professionals have a crucial role in influencing lifestyle decisions.
However, most health care delivery in south Asia is through formally and informally
trained and traditional health professionals, who should become part of prevention
strategies for CHD to obtain the maximum effect. CHD can be included cost
effectively in existing training programs for these health professionals.
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