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Abstract

Aims Hypertension (HTN), diabetes mellitus (DM), and comorbidity are global health problems contributing to increased
cardiovascular diseases (CVD). The demographic transition and urbanization have changed people’s lifestyles. This study
aimed to examine the prevalence and associated factors of HTN, DM, and comorbidity in Bangladesh.

Methods This study used Bangladesh Demographic Health Survey 2017-18 data. Bivariate analysis was taken to measure
the associations, and multilevel modeling (binary logistic regression) was used to measure the effects.

Results This study has found the prevalence of HTN, DM, and comorbidity at 28.01%, 10.27%, and 4.26%, respectively,
among the adult population of Bangladesh. The older age groups, women, urban people with high BMI, unemployed, and
non-manual working people have a higher prevalence of these diseases and comorbidity. The rapid increase of HTN, DM,
and comorbidity must be prevented and controlled.

Discussion Findings from this research can be used for policy formulation of public health to prevent and control HTN,
DM, and comorbidity.
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Introduction

The prevalence of non-communicable diseases is increasing
all over the world. Non-communicable diseases (NCDs) cost
the lives of 41 million people annually, accounting for 71%
of all deaths worldwide (WHO 2018), and that is projected
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(55%) of the anticipated 14.5 million deaths in South-East
Asia in 2008. Over the next decade, mortality from NCDs
is expected to rise by 21%. Two of the fatal NCDs are CVD
(CVD) and DM (DM) (WHO 2018). HTN is the most criti-
cal risk factor for nearly all CVDs (Kjeldsen 2018).

HTN is the medical term for elevated blood pressure
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(Messerli et al. 2007; Andreadis 2016; Beevers et al. 2014;
Mills et al. 2020). Though there is a lot of development in
medical science regarding the treatment of high blood pres-
sure (Beevers et al. 2014; Andreadis 2016), the threat of
HTN has increased a lot because the awareness and control
of HTN remained low among people (Zhou et al. 2021;
Rana et al. 2020; Messerli et al. 2007; Andreadis 2016;
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Beevers et al. 2014). HTN is associated with a greater risk
of CVD becoming a significant cause of death worldwide,
accounting for approximately 7 million yearly mortali-
ties (Franklin and Wong 2013). HTN is linked to coro-
nary heart disease (CHD), congestive heart failure (CHF),
stroke, peripheral arterial disease (PAD), and chronic
kidney disease problems (Lawes et al. 2004; Franklin and
Wong 2013).

Diabetes is a chronic metabolic condition marked by
high blood glucose levels (Wong and malik 2015; Holt and
Kumar 2015). Long-term consequences such as CVD, blind-
ness, renal failure, amputations, and stroke are important
causes of morbidity and early death (Holt and Kumar 2015).
Diabetes prevalence was expected to be 2.8% worldwide in
2000, with a projected increase to 4.4 % by 2030, resulting
in a total of 366 million diabetes patients with a projection
of 552 million in 2030 (Wong and malik 2015). In 2012, DM
caused 1.5 million and 2.2 million mortality by increasing
the prevalence of CVDs and other diseases (WHO 2016).

The global action plan for the prevention and control
of NCDs 2013-2020 was taken with the vision to make “a
world free of the avoidable burden of non-communicable
diseases,” and one of the goals of the plan was to reduce the
relative risk of early death from CVDs by 25% (WHO 2013).
However, the increasing prevalence of HTN and DM did not
help that progress. The burden of HTN and DM is higher in
lower-middle-income countries (LMIC) (Mills et al. 2020;
Zhou et al. 2021; WHO 2016).

Due to the demographic transition, Bangladesh has more
adults than in the past few decades, so the risk of HTN and
DM among people is increasing (Reddy 1996; WHO 2015).
Bangladesh is also going through a nutritional transition
and epidemiological nutrition, influencing the prevalence
of non-communicable diseases (Mascie-Taylor 2012). A
shift from the traditional diet to processed and fast food, a
growing pattern of sedentary lifestyle because of improved
socio-economic position, and less scope of physical activity
because of unplanned urbanization are playing a role in the
rise of HTN and DM in Bangladesh (Chowdhury et al. 2020;
Fatema et al. 2017). According to the Ministry of Health
and Family Welfare’s NCD risk factors survey from 2010,
95% of the population had at least one NCD. According
to the World Health Organization (WHO), NCDs account
for 52% of deaths in Bangladesh, and among them, CVDs
alone were responsible for 27% of all fatalities. Bangladesh
successfully reduced communicable diseases, but now the
disease patterns shifted to non-communicable diseases,
and HTN is a key factor (Karar et al. 2009; Mascie-Taylor
2012).

Bangladesh is facing a heavy burden of HTN and
diabetes (Rahman et al. 2017a, b, ¢, 2015; Alam et al.
2014; Biswas et al. 2016). An analysis of studies from 1976
to 2019 showed that the prevalence of HTN grew by 0.51%
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every year (Chowdhury et al. 2020). The WHO’s “Non-
Communicable Disease Risk Factor Survey Bangladesh
2010 identified an HTN prevalence of 17.9% among
participants aged 25 and older (WHO 2011). Another
meta-analysis of studies from 1994 to 2013 showed that
DM increased by 0.27% and 0.47% yearly in urban and
rural regions, respectively (Biswas et al. 2016). BDHS
2017-18 reported every 1 in 10 adults in Bangladesh with
DM (NIPORT 2020). The rise in blood pressure (BP)
and glucose level with ageing is a universal phenomenon
(Baksi et al. 2009; Holt and Kumar 2015). HTN and DM
were found in a higher proportion among Bangladeshi
women than among men (Chowdhury et al. 2020; Rahman
et al. 2017a, b, c; Islam et al. 2015; NIPORT 2020; Biswas
et al. 2016). Bangladesh’s largest cities are heavily
crowded, with little room for physical exercise; moreover,
junk food is growing popular due to the ongoing change
in dietary behavior. As a result, wealthy households
in metropolitan regions have a larger proportion of
overweight persons (Zahangir et al. 2017). Higher-
educated people have higher odds of being hypertensive
and diabetic in Bangladesh (Tareque et al. 2015; Rahman
et al. 2017a, Talukder and Hossain 2020). The rich people
in Bangladesh consume more food, are over-nourished, are
more prone to be fat, perform less physically demanding
work, and therefore have HTN (Tareque et al. 2015;
Talukder and Hossain 2020). Industrial workers or day
laborers are less prone to be hypertensive than government
& non-government employees, business owners, farmers,
agricultural workers, and other self-employed individuals
(Rahman et al. 2017a).

People with higher BMI have a higher chance of getting
HTN and DM in Bangladesh. Women, urban people, and
higher educated and wealthy people have a higher chance
of obesity, and it is also results in HTN and DM among
them (Islam and Majumder 2012). BDHS 2017-18 reported
across the eight divisions of Bangladesh that HTN among
women aged 18 and older varies from 23% in Dhaka to 34%
in Barisal. For men, the prevalence ranges from 21% in
Mymensingh to 31% in Barisal (NIPORT 2020). The Dhaka
division had the highest DM in men and women. The preva-
lence varies from 6.3 to 15.6 for men and 5% to 13.3% for
women (NIPORT 2020).

This research will investigate the following research ques-
tion — How do socioeconomic, demographic, lifestyle, and
regional factors affect HTN, DM, and their comorbidity in
Bangladesh in 20177

This study is motivated to find out the socioeconomic,
demographic factors, lifestyle, and regional factors pro-
voking increasing HTN, DM, and comorbidity rate in
Bangladesh, which will help the government and policy-
makers to understand the existing patterns of HTN, DM,
and comorbidity in Bangladesh, to design evidence-based
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policies to prevent high rates of HTN, DM, and comor-
bidity and to reduce its bad effects on the Bangladeshi
population.

Materials and methods
Data source

This research is based on Bangladesh Demographic Health
Survey 2017-18 data. The most recent BDHS survey held
in 2017-18 has been used to check the effects of the differ-
ent factors on HTN, DM, and comorbidity. The National
Institute of Population Research and Training (NIPORT)
conducted the 2017-18 BDHS. The survey used a nationally
representative sample that covered the whole population of
Bangladesh’s noninstitutional housing units and followed a
two-stage stratified sampling (NIPORT et al. 2020).

Dependent variable

Joint National Committee (JNC7) on the Prevention, Detec-
tion, Evaluation, and Treatment (2003) of High Blood Pres-
sure classified HTN as systolic blood pressure >140 mmHg
or diastolic blood pressure >90 mmHg. People taking medi-
cine to lower BP are considered hypertensive, according to
the BDHS program. Fasting glucose greater than or equal
to 7.0 mmol/l is diabetes (WHO 2006). The joint existence
of HTN and DM is comorbidity (Holt and Kumar 2015).

Independent variables

Age (18-29, 30-39, 40-49, 50-59, 60-69, 70-max), sex
(female and male), wealth status (poorest, poorer, middle,
richer, richest), employment status (employment, unem-
ployed), job nature (non-manual, manual), educational
attainment (no education & preschool, primary, secondary,
higher), type of place of residence (urban, rural), BMI Asian
cut-off (Underweight, Normal, Overweight or obese), and
division (Barisal, Chittagong, Dhaka, Khulna, Mymensingh,
Rajshahi, Rangpur, and Sylhet) are chosen as explanatory
variables. A variable has been created, namely as job nature
from the variable occupation and categorized into unem-
ployed, manual (farming/agricultural work, poultry and
cattle raising, home-based manufacturing, unskilled labor,
factory work, blue-collar service, domestic servant), and
non-manual (semi-skilled, professional/ technical, business,
others). The Body Mass Index (BMI) for the Asian cut-off
has been labeled as underweight for BMI <18.5, normal for
BMI 18.5-22.9, and overweight for BMI> 23.

Statistical analysis

This study used statistical analysis to determine which fac-
tors are linked to HTN, DM, and comorbidity. Univariate
and bivariate (chi-square test) analyses were conducted to
check the association between the dependent and explana-
tory variables. After reviewing the association between the
explanatory variable and dependent variable, this study has
gone through a multilevel binary logistic model to determine
the effects of different factors on HTN, DM, and comorbid-
ity separately using the significant explanatory variables.
Analyses were conducted using STATA version 16.

Results
Descriptive data

The youngest age group, /8-29, has the lowest prevalence
of HTN (10.65%). The oldest age group 70—max is the most
hypertensive (56.06%); 29.44% of the females are hyper-
tensive, while 26.20% of males are hypertensive; 36.11% of
people in the educational category no education, preschool
are reported as hypertensive. From categories primary, sec-
ondary, and higher, 27.36%, 23.72%, and 23.45% of people
are hypertensive, respectively; 31.84% of the unemployed,
whereas 34.16% of people from the non-manual job and
23.36% from the manual job are hypertensive; 24.32%
of people from the poorest quantile tend to be hyperten-
sive. The richest quantile has the highest HTN prevalence
(33.59%) among the categories; 29.13% of the urban people
have HTN, while 27.59% of the rural people are hyperten-
sive; 17.72% of people from the underweight category are
hypertensive, the lowest among the BMI categories. How-
ever, the overweight or obese category tends to be more
hypertensive (37.92%) than other categories; 33.43% of
people in the Barisal division are hypertensive, the most
hypertensive region in Bangladesh. In Mymensingh, 23.83%
of people have HTN (Table 1).

The highest DM (16.56%) among age groups 50-59. Men
(9.95%) are more prone to diabetes than women; 10.59% of
people with primary education and 10.52% in higher educa-
tion have DM. People from a non-manual job have a higher
DM prevalence (15.23%) than other categories. The higher
wealth quintiles have shown a higher prevalence of DM;
19.31% of people from the richest wealth quantile have dia-
betes; 14.04% of urban people have the disease. Overweight
people have the highest DM prevalence (14.25%) compared
with the other BMI categories. The capital Dhaka (15.09%),
has the highest DM, whereas the Rangpur division has the
lowest prevalence (5.73%). The older age groups showed a
higher prevalence of comorbidity. The age group, 60-69, led
to the highest 9.13% coexistence of HTN and DM; 4.10%
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Table 1 Univariate and
Bivariate analysis across
selected covariates using BDHS

Covariates

% Hypertensive
(overall count)

% Diabetes (overall count)

% Comorbidity
(overall count)

2017-18 dataset Age group
18-29
30-39
40-49
50-59
60-69
70-max
Total
p-value
Sex of household member
Male
Female
Total
p-value
Highest educational level attained
no education, preschool
Primary
Secondary
Higher
Total
p-value
Job Nature
Unemployed
non-manual
Manual
Total
p-value
Wealth index combined
Poorest
Poorer
Middle
Richer
Richest
Total
p-value
Type of place of residence
Urban
Rural
Total
p-value
BMI Asian cut-off
Underweight (BMI <18.5)
Normal (BMI 18.5-22.9)
Overweight or obese (BMI >=23)
Total
p-value
Division
Barisal
Chittagong
Dhaka

10.65 (4073)
23.51 (2989)
33.65 (2227)
42.90 (1481)
49.50 (1158)
56.06 (881)
28.01 (12808)
<0.001

26.20 (5653)
29.44 (7155)
28.01 (12808)
<0.001

36.11 (3358)
27.36 (3825)
23.72 (3697)
23.45 (1928)
28.01 (12808)
<0.001

31.84 (5009)
34.16 (1583)
23.36 (6216)
28.01 (12808)
<0.001

24.32 (2441)
25.60 (2508)
27.30 (2611)
28.71 (2530)
33.59 (2718)
28.01 (12808)
<0.001

29.13 (3499)
27.59 (9309)
28.01 (12808)
<0.001

17.72 (2194)
22.28 (5396)
37.92 (5049)
27.74 (12639)
<0.001

33.43 (711)
30.29 (2209)
24.19 (3044)

4.56 (3798)
8.88 (2824)
13.28 (2091)
16.56 (1385)
16.06 (1086)
15.50 (833)
10.27 (12017)
<0.001

10.69 (5264)
9.95 (6753)
10.27 (12017)
0.737

9.98 (3148)
10.59 (3600)
10.08 (3487)
10.52 (1782)
10.27 (12017)
0.737

12.41 (4654)
15.23 (1478)
7.34 (5885)
10.27 (12017)
<0.001

5.78 (2325)
6.12 (2369)
8.09 (2474)
11.69 (2384)
19.31 (2466)
10.27 (12017)
<0.001

14.04 (3189)
8.91 (8828)
10.27 (12017)
<0.001

6.33 (2084)
8.01 (5049)
14.25 (4740)
10.21 (11873)
<0.001

10.15 (664)
11.37 (2061)
15.09 (2750)

0.57 (4432)
2.90 (3133)
5.94 (2310)
8.69 (1524)
9.13 (1187)
8.88 (910)
4.26 (13495)
<0.001

4.10 (5880)
4.39 (7615)
4.26 (13495)
0.053

4.62 (3440)
4.05 (3988)
4.27 (3961)
4.05 (2107)
4.26 (13495)
0.542

5.45 (5396)
7.06 (1691)
2.52 (6408)
4.26 (13495)
<0.001

1.90 (2527)
2.07 (2584)
3.36 (2729)
4.61 (2643)
8.63 (3012)
4.26 (13495)
<0.001

5.45 (3822)
3.79 (9673)
4.26 (13495)
<0.001

1.50 (2199)
2.82 (5405)
7.40 (5059)
4.42 (12663)
<0.001

4.13 (736)
5.46 (2363)
5.03 (3314)
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Table 1 (continued) Covariates

% Hypertensive % Diabetes (overall count)

(overall count)

% Comorbidity
(overall count)

Khulna
Mymensingh
Rajshahi
Rangpur
Sylhet

Total

p-value

30.39 (1579) 8.56 (1508) 4.66 (1634)
23.83 (1058) 8.15 (985) 3.11 (1092)
27.90 (1825) 8.16 (1749) 3.25 (1885)
31.07 (1548) 5.73 (1515) 2.63 (1593)
26.69 (834) 10.03 (784) 4.05 (876)
28.01 (12808) 10.27 (12017) 4.26 (13495)
<0.001 <0.001 0.015

of men and 4.39% of women suffered comorbidity. The no-
education, preschool education category (4.62%) has the
highest percentage of comorbidity. People from the non-
manual job category (7.06% vs. 5.45% & 2.52%) suffered
comorbidity, the highest among the job nature categories.
Urban people (5.45% vs. 3.79%), rich people (1.90% poorest
vs. 8.63% richest), people with high BMI (7.40% vs. 1.50%),
and Chittagong division (5.46%) showed a higher prevalence
of comorbidity. Those covariates which were found signifi-
cant at 10% in the bivariate analysis were only considered
in regression analysis.

From Table 2, binary logistic regression following ran-
dom intercept models has been used in three different mod-
els. People in the older age groups are more likely to have
NCDs compared with the 18—-29 age groups while control-
ling other variables. The odds ratio continues to increase
with age. Age group 70-max has a 17.09 times higher
chance (CI 13.898-21.014, p < 0.01) to have HTN, 50-59
has 4.769 (CI 3.764-6.042, p < 0.01) times higher risk to
have diabetes and 70-max has 24.334 (CI 14.86-39.848, p
< 0.01) higher chance to have both diseases than age group
18-29. Females have a 32.4% higher chance (CI 1.18-1.417,
p < 0.01) of being hypertensive than males. Rural people
have a 0.2% higher chance (CI 0.893-1.125) of having HTN,
a 3.3% lower chance (0.821-1.139) of having diabetes, and
a4.6% (CI 1.166-1.867) higher chance to have the comor-
bidity than Urban people. The primary education category
has a 6.4% (CI 0.943-1.199) chance of having HTN. The
non-manual category from job nature showed a higher pos-
sibility of having HTN (OR 1.096, CI 0.935-1.286), diabetes
(OR 1.08, CI 0.867-1.345), and comorbidity (OR 1.287, CI
0.953-1.738). As people become wealthier, they are more
likely to develop HTN, diabetes, and comorbidity. Richest
quantile has 38.6% higher odds (CI 1.161-1.655, p < 0.01)
to be hypertensive, 145.8% higher risks (CI 1.889-3.198,
p < 0.01) to have diabetes and 222.2% higher risk (CI
2.197-4.724, p < 0.01) to have both diseases.

People with overweight or obese category have 248.6%
higher odds (OR 3.486, CI 3.008-4.039, p < 0.01) to
be hypertensive, 106.1% higher odds (OR 2.061, CI
1.645-2.58, p < 0.01) to have diabetes and 305.6% higher

odds (OR 4.056, CI2.738-6.008, p < 0.01) to have both than
underweight individuals. People from Rangpur have 79.1%
higher odds (OR 1.791, CI 1.463-2.194, p < 0.01) to have
HTN, 55% lower odds (OR 0.45, CI 0.334-0.608, p < 0.01)
to have diabetes, and Mymensingh have 25.1% lower odds
(OR 0.749, CI 0.509-1.102) to have both than the people
of Dhaka. People of Sylhet have 39.8% higher odds to have
HTN compared to the Dhaka division and 32% lower odds
to have diabetes compared to the Dhaka.

Discussion

This is the first study to explore how socioeconomic, demo-
graphic, lifestyle, and regional factors affect HTN, DM, and
their comorbidity in Bangladesh using multilevel modeling.
With ageing, the vascular system, metabolic disorders, and
many other biological changes happen, which trigger HTN
and DM (Harvey et al. 2015; Suastika et al. 2012). The find-
ings of this study were consistent with those of other studies
(Rahman et al. 2017a; Islam et al. 2015; Chowdhury et al.
2020 Hanif et al. 2021; Talukder and Hossain 2020) in terms
of the ageing process’s increased risk of HTN and DM. The
life expectancy in Bangladesh is growing, and the popula-
tion is ageing due to the demographic transition (Islam and
Biswas 2014). Therefore, in the coming decades, Bangla-
desh will have many elderly patients with hypertension and
diabetes.

Women in Bangladesh have higher risks of being hyper-
tensive, diabetic, and both diseases, which supports the pre-
vious studies (Chowdhury et al. 2020; Rahman et al. 2017a,
b, c; Islam et al. 2015; Talukder and Hossain 2020; Kibria
2021). A large portion of Bangladeshi women are home-
makers (Gosoniu et al. 2008), and due to modern life and
household activities become easier. Urban women in Bang-
ladesh have a very limited scope of physical activity (Khan
and Kraemer 2009). Though Bangladesh has improved sig-
nificantly in reducing gender discrimination, women still
lack proper health awareness (Rahman et al. 2017b). These
problems lead to decreased physical activity and obesity,
making people more susceptible to these illnesses.

@ Springer



Journal of Public Health

Table 2 Multilevel biary logistic regression model using BDHS 2017-18 dataset

Covariates HTN DM Comorbidity
Odds Ratio (95% CI) Odds Ratio (95% CI) Odds Ratio (95% CI)
Age group 18-29 Reference Reference Reference
30-39 2.392 #kk 1.976 *** 4.647 ***
(2.079-2.752) (1.596- 2.446) (2.983-7.24)
40-49 4.348 3.23 %% 9.887 ##k
(3.745-5.048) (2.588-4.034) (6.38-15.323)
50-59 7.385%%* 4.769 *** 17.314 ***
(6.262-8.71) (3.764 —6.042) (11.084-27.048)
60-69 11.058 *** 4.729%%* 20.996 ***
(9.259-13.208) (3.661 —6.107) (13.245-33.282)
70-max 17.09 *#3** 4.69] *** 24.334 k3
(13.898-21.014) (3.495 - 6.296) (14.86-39.848)
Sex Male Reference Reference
Female 1.324 *#* 1.476 ***
(1.189-1.473) (1.166-1.867)
Type of place of residence Urban Reference Reference Reference
Rural 1.002 0.967 1.046
(0.893 —-1.125) (0.821 -1.139) (0.856 -1.279)
Highest educational level attained No education, preschool Reference
Primary 1.064
(0.943 -1.199)
Secondary 0.989
(0.861 —1.137)
Higher 0.95
(0.796 — 1.134)
Job nature Unemployed Reference Reference Reference
Non-manual 1.096 1.08 1.287 *
(0.935 -1.286) (0.867 — 1.345) (0.953 - 1.738)
Manual 0.814%%* 0.736 *** 0.784 **
(0.728 -0.912) (0.622 -0.872) (0.616 —.997)
Wealth index combined Poorest Reference Reference Reference
Poorer 1.095 1.009 1.008
(0.941 - 1.273) (0.777-1.31) (0.663 —1.532)
Middle 1.16 * 1.258 * 1.541 **
(0.996 — 1.351) (0.98 - 1.615) (1.053 -2.254)
Richer 1.282 1.587 #** 2.003 #**
(1.092 - 1.506) (1.235-2.04) (1.376 -2.917)
Richest 1.386 *#%* 2.458 Hk* 3.222 ##k
(1.161 — 1.655) (1.889-3.198) (2.197 -4.724)
BMI. Asian cut-off Underweight Reference Reference Reference
Normal 1.617 #** 1.358 #** 2.025 Hokok
(1.405 - 1.862) (1.087 — 1.698) (1.359 -3.015)
Overweight 3.486 *** 2.06]1 #¥* 4.056 ***
(3.008 —4.039) (1.645 - 2.58) (2.738 —6.008)

There are no available studies on the effects of manual
and non-manual jobs on HTN and DM in Bangladesh. Non-
manual jobs have more impact than manual to have these
diseases and comorbidity because non-manual workers are
more physically inactive than manual workers. Rahman
et al. (2017a) found that among manual workers, the preva-
lence is lower than in the professional category (govern-
ment employee, non-government employee, business owner,
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farmer, agricultural worker, and other self-employed), which
I mentioned as non-manual.

This research has found that wealthy people are at high
risk of HTN, diabetes, and comorbidity. Wealth is associated
with education and the type of place of residence. A higher
percentage of educated and rich people reside in the urban
areas of Bangladesh (BBS 2019). The dietary habit and life-
styles of wealthy people in urban areas could be a reason for
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Table 2 (continued)

Covariates HTN DM Comorbidity
Odds Ratio (95% CI) Odds Ratio (95% CI) Odds Ratio (95% CI)
Division Barisal 1.631 *** 0.696 ** 0.961
(1.32-2.016) (0.521 -0.929) (0.669 —1.379)
Chittagong 1.393 #** 0.665 *** 0.999
(1.146 — 1.693) (0.514-0.861) (0.73-1.366)
Dhaka Reference Reference Reference
Khulna 1.3 ##* 0.528 **%* 0.884
(1.069 — 1.582) (0.404 - 0.689) (0.643 -1.216)
Mymensingh 1.106 *%*%* 0.625 *%** 0.749
(0.894 — 1.368) (0.468 — 0.837) (0.509 -1.102)
Rajshahi 1.402 %% 0.605 *** 0.838
(1.147 - 1.714) (0.459 - 0.797) (0.589-1.192)
Rangpur 1.791 *#** 0.45 #** 0.776
(1.463 - 2.194) (0.334 - 0.608) (0.532-1.13)
Sylhet 1.398 *#* 0.68 #** 1.014
(1.137-1.72) (0.515-0.897) (0.717 -1.433)

(**%p < 0.01, **p < 0.05, *p < 0.1)

this. The results support the claim of (Rahman et al. 2017a),
2015; Talukder and Hossain 2020), and some other studies
that the risk of HTN increases the wealthier one gets.

BMI has a significant impact on these diseases. The
nutritional transition is influencing the BMI level of people,
which is very alarming for Bangladesh’s HTN, diabetes,
and comorbidity outlook (Al Muktadir et al. 2019). Results
regarding obesity support the evidence from (Rahman et al.
2017a; Talukder and Hossain 2020) that increased BMI
causes a higher risk.

HTN, DM, and comorbidity are disproportionately dis-
tributed among Bangladesh’s different divisions. This study
found the prevalence of these NCDs is associated with divi-
sions. The socio-economic developments of Bangladesh
have an unequal distribution throughout the country, which
could be a reason for the disproportionate distribution of
HTN.

The HTN status among the clusters shows some similar-
ity (though the amount is small) because the socio-economic
variables in a cluster have some similarities. Thus, there is
a spatial effect, and it is affecting the HTN scenario. The
impact of urban—rural residence, education, and employment
status reveal insignificance.

Conclusion

Bangladesh needs to renovate its health system to combat
HTN and diabetes. The grass-root level health service pro-
viders such as community clinics should provide treatment
for these NCDs so that the vulnerable groups can avoid the

unfortunate consequences. Strengthening community clinics
with the equipment for checking and treating these diseases
could help people prevent the problem. As these diseases
are silent killers, the government should encourage people
to do routine checkups of blood pressure and blood glucose
level. HTN and diabetes-related health education should be
addressed on the school-level syllabus so that individuals
can be aware of these silent-killer diseases from a young
age. Establishing fully equipped and active NCD corners in
every government hospital is necessary. A collective effort
is required to prevent the complications that arise from these
diseases. This includes public health awareness, print and
electronic media, collaborations between communities, and
government-supported healthy policies to reduce population
morbidity and death gradually.
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