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Introduction:

Hypertension is one of the major non-

communicable diseases (NCDs) in the world,

which significantly contributes to the burden of

cardiovascular diseases (CVDs), stroke, kidney

failure, disability, and premature death.1-3 It is

also identified as a global diseases burden and is

ranked third as a cause of disability-adjusted life-

years (DALYs).4 According to the World Health

Organization (WHO), about 17 million deaths

occur worldwide due to CVDs, of which

hypertension alone accounts for 9.4 million

deaths,5-6 and 80% of the CVD-related deaths

occurred in the developing countries.7 The global

prevalence of hypertension is projected to increase

from 26% in 2000 to 29.2% by 2025.5 which will be

approximately 29% of the world�s population.

Although hypertension is more prevalent in

developed counties like USA.8 its prevalence is

increasing in the low and middle-income countries

(LMIC).1 Countries in Asia, especially Southeast

Asia, are facing an increasing burden of
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hypertension and  CVDs.9-11 According to the

WHO, hypertension has become a significant

health concern in the Asian region, affecting more

than 35% of the adult population.12 The two fast-

growing economies, India, and China, have a huge

burden of hypertension and are projected to

proliferate by 2025.13

Bangladesh, a developing country in South Asia,

has been experiencing an epidemiologic transition

from communicable diseases to NCDs.14 In recent

years, rapid urbanization, increased life

expectancy, unhealthy diet, and lifestyle changes

have led to an increase in the rate of CVD including

hypertension in Bangladesh.15 The prevalence of

hypertension was first reported as 1.10% in 1976

in Bangladesh.16 A systematic review and Meta�

analysis of the prevalence of hypertension in the

country among 6,430 adults for the period 1995 to

2009 was estimated to be 13.5% with a 95%

confidence interval (IC) ranging from 12.7-14.2%

.17 Another meta-analysis for the prevalence of

CVDs and type 2 diabetes between 1995 to 2010

found the pooled prevalence of hypertension to be

13.7% (CI: 12.1%-15.3%).18 Moreover, there was a

wide range of variation in the prevalence of

hypertension reported by several studies ranging

from 11 to 44%.17-21 Due to the lack of

representative data,14,17,22 these studies were

small-scale, confined to urban-rural communities

or some other specific groups (e.g. slum residents),

which cannot provide sufficient information for

Bangladesh at large.14,16, Also, a substantial

proportion of the population with hypertension

remains undiagnosed and not treated properly due

to lack of access to health care and high treatment

costs. Thus, this study was intended to assess the

factors associated with hypertension in the general

adult population in Bangladesh.

Methods:

This case-control study was conducted at the

Department of Cardiology, M. Abdur Rahim

Medical College Hospital, Dinajpur, Bangladesh

from March 2021 to February 2022. 500

participants were recruited as the study

population. Among them, 250 were primarily

hypertensive patients of the age group between

25 to 65 years, as the case group, and 250 non-

hypertensive patients of the same age group and

gender who attended OPD and indoor cardiology

department of the hospital for other illnesses were

recruited as the control group of the study. History

about associated risk factors like age, sex, family

history, occupation, place of residence, diabetes

mellitus, smoking, salt consumption, alcohol etc.

were taken and history regarding causes of

secondary hypertension like chronic renal failure,

renal artery stenosis, hyperaldosteronism,

pheochromocytoma, thyroid disease, Cushing

syndrome, coarctation of the aorta, etc. were ruled

out. General physical examination and

anthropometric measurements like height and

weight were measured, and blood pressure, and

heart rate were recorded. Investigations like Total

cholesterol (TC), High-density lipoprotein

cholesterol (HDL) levels, Low-density lipoprotein

cholesterol (LDL) levels, and triglycerides (TG)

were estimated. Those who had TC ³200 mg/dl or

TG e�150 mg/dl or LDL ³130 mg/dl or HDL<40

mg/dl for men and <50 mg/dl for women were

considered dyslipidemic. Hypertension is defined

as Systolic blood pressure (SBP) ³140mmHg and

or Diastolic blood pressure (DBP) ³90mmHg. The

body mass index (BMI) was calculated as weight

in kilograms divided by height in meters squared

[weight (kg)/ height (m2)] and it was categorized

as follows: <18.50kg/m2= underweight; 18.50 to

22.99 kg/ m2= normal; 23.00 to 27.49 kg/m2=

overweight and ³27.5 = obese.27-29 Waist

circumference was used as a measure of abdominal

obesity. Waist circumference ³102 cm in men and

³88 cm in women is defined as elevated and having

abdominal obesity. Smoking was defined as active

smoking within the past 12 months. The dietary

sodium intake included the intake of condiments

and sodium contained in food. Extra salt was

defined as at least one teaspoon full of salt

everyday (2,300 mg sodium) as per WHO STEPS

Guidelines.23 And harmful alcohol consumption

was defined as drinking ³4 standard alcoholic

beverages in a single occasion in the last 30 days

for females and ³5 standard drinks in a single

occasion in the last 30 days among males.24 Data

were entered in an excel sheet and analyzed by

using SPSS software version 23.0. Qualitative data

were represented as proportions/percentages and

quantitative data was represented as Means &

standard deviations. An unpaired test was used

to find out the significance of the difference

between the two means. The significance of the
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difference in the percentage of dyslipidemia among

each group was analyzed using the chi-square test.

P value <0.05 was considered statistically

significant.

Results:

Table-I Shows that majority of the hypertensive

participants both male 48 (32.4%) and female 40

(39.2%) were in 46-55 years age group. On the

other hand, lower number of participants in

normotensive group both male 20 (16.1%) and

female 24 (19.0%) in same age group and the p-

value was .001. Majority of the normotensive

participants both male 50 (40.3%) and female 40

(31.7%) were in 25-35 years age group. On the

other hand lower number of participants in

hypertensive group both male 24 (16.2%) and

female 18 (17.6%) in same age group and the p-

value was .001.

Figure I shows out of total 500 participant, in case

(Hypertensive) group male were 148 (59.2%) and

female were 102 (40.9%). On the other hand, in

control group male were 124 (49.6%) and female

participants were 126 (50.4%) respectively and the

p- value was 0.031.

Table-II shows that majority of the hypertensive

patients had strong family history (66%), urban

area as residence (68%), diabetes mellitus (64%)

and excess salt consumption (70%).  On the other

hand, in the normotensive group family history,

urban area, diabetes mellitus and excess salt

consumption were 16%, 20%, 16% and 20%

respectively and p-value was <.05. Alcohol

consumption and smoking had similar prevalence

in both the groups.

Table-III shows the comparison of mean SBP,

DBP, and BMI where higher BMI status was seen

in both case (25.53±3.94) and control (24.33±4.09).

Hypertensive patients had (case group) elevated

levels of SBP (153.52±24.40), and DBP

(94.56±15.59).

Fig.-1: Gender wise Distribution of case and Control Group

Table-I

Age distribution of the study population (N= 500).

Age group                     Case (hypertensive)                              Control (normotensive) p-value

(in years) Male Female Male Female

25-35 yrs. 24 (16.2%) 18 (17.6%) 50 (40.3%) 40 (31.7%) 0.001

36-45 yrs. 42 (28.4%) 32 (31.4%) 44 (35.5%) 50 (39.7%) 0.058

46-55 yrs. 48 (32.4%) 40 (39.2%) 20 (16.1%) 24 (19.0%) 0.001

56-65 yrs. 34 (23.0%) 12 (11.8%) 10 (8.1%) 12 (9.6%) 0.002

Total 148 (100%) 120 (100%) 124 (100%) 126 (100%) 0.001

Gender wise Distribution of Case Group Gender wise Distribution  Control Groups

Female

41%

Male

59%

Female

46%

Male

54%
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Table-IV shows a comparison of mean lipid values

between case and controls. In the case   group,

triglyceride level was mildly higher

(192.62±107.81) than in the control group

(149.70±69.99) and the p- value was 0.001.  Besides

that, in both groups elevated level of LDL was

noticed, 125.82±44.17 and 119.15±40.20. Where

total cholesterol was slightly higher in the case

group (204.82±52.59) than in the control

(191.95±45.89) and the p-value was 0.004.

Table-V shows a comparison of dyslipidemia

between cases and controls. Raised levels of total

cholesterol, triglycerides, and LDL were higher

among hypertensive patients than controls and

this difference was found to be statistically

significant.

Table-IV

Comparison of lipid values between case and controls (N=500).

Parameter CasesMean ± SD Controls Mean ± SD p-value

Total Cholesterol 204.82±52.59 191.95±45.89 0.004

Triglycerides 192.62±107.81 149.70±69.99 0.001

HDL 40.84±8.83 42.94±9.46 0.011

LDL 125.82±44.17 119.15±40.20 0.078

Table-V

Comparison of dyslipidemia between case and controls (N=500).

Lipid parameter Cases Controls Total p-value

High total cholesterol 124 (49.6%) 111 (44.4%) 235 (47.0%) 0.245

High triglycerides 127 (50.8%) 107 (42.8%) 234 (46.8%) 0.073

Low HDL 85 (34.0%) 85 (34.0%) 170 (34.0%) 1.000

Low LDL 117 (46.8%) 104 (41.6%) 221 (44.2%) 0.243

Table-II

Distribution of significant factors related to this study (N=500).

Hypertensive group Non-hypertensive group p-value

(N=250) (N=250)

Family history of HTN 165 (66%) 40 (16%) <.05

Place of residence- urban 170 (68%) 50 (20%) <.05

Smoking 168 (67.2%) 188 (75.2%) >.05

Diabetes mellitus 160 (64%) 40 (16%) <.05

Excess salt consumption 175 (70%) 50 (20%) <.05

Alcohol consumption 5 (2%) 5 (2%) >.05

245 (98%) 245 (98%)

Table-III

Comparison of blood pressure and obesity factors between case and control group. (N=500).

Parameter CaseMean ± SD Control Mean ± SD p-value

SBP 153.52±24.40 116.92±13.50 0.001

DBP 94.56±15.59 76.44±8.47 0.001

BMI 25.53±3.94 24.33±4.09 0.001

Waist Circumference 95.97±9.33 91.98±9.08 0.001
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Discussion:

In our study, in the hypertensive group majority
(59.2%) of the patients were male and 40.8% were
female. Whereas in the control group, 50.4% were
female, and 49.6% were male. This finding was
similar to another study where the majority was
male in both the hypertensive group and the control
group. In fact, according to their study, hypertension
increases as age increases. A similar type of results
we have also found in our study where the
hypertension in majority of the male group 48
(32.4%) belonged to 46-55 years age group, and
majority of females were also in the same age group
which was 40 (39.2%).25 In one report it was found
that, a mean age ± SD of 44.7±5.7 years and BMI of
25.2±3.8 kg/m2. The mean SBP and DBP were
137.9±9.6 mmHg and 94.4±8.8 mmHg, respectively.

The mean BMI, TC, HDL, and LDL were higher for

males compared to females, which was statistically

significant (P<0.05).26 Whereas, in our study, higher

BMI status was seen in both cases, 25.53±3.94 and
control 24.33±4.09.  In the hypertensive group

elevated levels of SBP, 153.52±24.40, and DBP,

94.56±15.59 were noticed. A wide range of risk factors

for CVD has been studied in Bangladesh, but few
studies have measured the association of CVD risk

with hypertension and lipid profile.27,28 A study in

rural areas of Bangladesh reported that the

prevalence of �high� TC concentration (>240 mg/dL
or >6.2 mmol/L) in Bangladesh is about 17%, �high�

LDL (³160 mg/dL or ³4.2 mmol/L) is about 2%, and

�low� HDL (<40 mg/dL or <1.04 mmol/L) is about

67%.29 Whereas, our study found that the mean ±
SD  of the total cholesterol, LDL, and triglycerides

were significantly higher in hypertensive patients

compared to the control group.  The mean HDL was

lower among cases than in controls. In this study
smoking, alcohol and extra salt consumption were

also significant risk factors among urban population

which is similar to other studies in Bangladesh and

India.30-32

This study also demonstrated that 160 (64%)

hypertensive patients have diabetes mellitus. The

prevalence of hypertension among patients with

diabetes was higher in the current study than

previously reported in Bangladesh 57.4%.33

Moreover, a significant proportion of the adult men

and women are not aware of the consequence of this

disease, and a small proportion of them are compliant

to antihypertensive drugs.34

Limitations of the study

It was a single-center study with a small sample

size, so the result of this study may not reflect the

scenario of the whole of the country.

Conclusion:

The current study shows a wide range of factors

which are significantly associated with

hypertension among the adults in Bangladesh.

Individuals with older age, family history, urban

area, smoking, excess salt consumption, higher

BMI, dyslipidemia and diabetes have significant

association with hypertension. Appropriate life

style measures and control of these risk factors

could likely delay the progression of hypertension

and its consequences. Large scale study is needed

for further strengthening of our study findings to

adopt a social and national awareness program to

fight to lower the incidence and prevalence of

hypertension and its complications.

Conflict of Interest - None.

References:
1. Alwan A, World Health Organization. Global status

report on noncommunicable diseases 2010. 2011.
Available at:http://apps.who.int/iris/bitstream/10665/
44579/1/9789240686458eng.pdf.

2. He J, Whelton PK. Epidemiology and prevention of
hypertension. Medical Clinics of North America. 1997;
81(5):1077-1097.doi: 10.1016/S0025-7125(05)70568-X.

3. Whelton PK. Epidemiology of hypertension. Lancet.
1994;344(8915):101-106. doi:10.1016/s0140-6736(94)
91285-8

4. Ezzati M, Lopez AD, Rodgers A, Vander Hoorn S, Murray
CJ; Comparative Risk Assessment Collaborating Group.
Selected major risk factors and global and regional burden
of disease. Lancet. 2002;360(9343):1347-1360.
doi:10.1016/S0140-6736(02)11403-6

5. Lim SS, Vos T, Flaxman AD, et al. A comparative risk
assessment of burden of disease and injury attributable
to 67 risk factors and risk factor clusters in 21 regions,
1990-2010: a systematic analysis for the Global Burden
of Disease Study 2010 [published correction appears in
Lancet. 2013 Apr 13;381(9874):1276] [published
correction appears in Lancet. 2013 Feb 23;381(9867):628.
AlMazroa, Mohammad A [added]; Memish, Ziad A
[added]]. Lancet. 2012;380(9859):2224-2260. doi:10.1016/
S0140-6736(12)61766-8

6. World Health Organization. A global brief on
hypertension: silent killer, global public health crisis:
World Health Day 2013. 2013

7. Lozano R, Naghavi M, Foreman K, et al. Global and
regional mortality from 235 causes of death for 20 age
groups in 1990 and 2010: a systematic analysis for the
Global Burden of Disease Study 2010 [published
correction appears in Lancet. 2013 Feb 23;381(9867):628.
AlMazroa, Mohammad A [added]; Memish, Ziad A
[added]]. Lancet. 2012;380(9859):2095-2128. doi:10.1016/
S0140-6736(12)61728-0

8. Olives C, Myerson R, Mokdad A, Murray C, Lim S.
Prevalence, Awareness, Treatment, and Control of
Hypertension in United States Counties, 2001�2009.

PLoS One. 2013;8(4):e60308. doi:10.1371/journal.pone.

0060308

Analysis of Risk Factors among the Hypertensive Patients in a Tertiary Care Hospital Md. Saiduzzaman et al.

73



V
o

l.-1
5

,    N
o

.-1
,     J

u
ly

   2
0
2
2

      C
a
rd

io
v
a
s
 J

o
u

rn
a
l

7
4

9. Singh RB, Suh IL, Singh VP, et al. Hypertension and

stroke in Asia: prevalence, control and strategies in

developing countries for prevention. J Hum Hypertens.

2000;14(10-11):749-763. doi:10.1038/sj.jhh.1001057

10. Minh HV, Byass P, Chuc NT, Wall S. Gender differences

in prevalence and socioeconomic determinants of

hypertension: findings from the WHO STEPs survey in

a rural community of Vietnam. J Hum Hypertens.

2006;20(2):109-115. doi:10.1038/sj.jhh.1001942

11. Hoang VM, Byass P, Dao LH, Nguyen TK, Wall S. Risk

factors for chronic disease among rural Vietnamese adults

and the association of these factors with sociodemographic

variables: findings from the WHO STEPS survey in rural

Vietnam, 2005. Prev Chronic Dis. 2007;4(2):A22.

12. Neupane D, McLachlan CS, Sharma R, et al. Prevalence

of hypertension in member countries of South Asian

Association for Regional Cooperation (SAARC):

systematic review and meta-analysis. Medicine

(Baltimore). 2014;93(13):e74. doi:10.1097/

MD.0000000000000074

13. Kearney PM, Whelton M, Reynolds K, Muntner P,

Whelton PK, He J. Global burden of hypertension:

analysis of worldwide data. Lancet. 2005;365(9455):217-

223. doi:10.1016/S0140-6736(05)17741-1

14. Islam A, Majumder A. Hypertension in Bangladesh: a

review. Indian Heart J. 2012;64(3):319-323. doi:10.1016/

s0019-4832(12)60096-0

15. Joshi P, Islam S, Pais P, et al. Risk factors for early

myocardial infarction in South Asians compared with

individuals in other countries. JAMA. 2007;297(3):286-

294. doi:10.1001/jama.297.3.286

16. Malik A. Congenital and acquired heart

diseases. Bangladesh Med Res Council Bull. 1976;11:14.

17. Moniruzzamani AT, Rahmani S, Acharyyai A, Islami FA,

Ahmedi MSAM, Zamanii MM.  Prevalence of

hypertension among the Bangladeshi adult population:

a meta-analysis. Regional Health Forum; 2013: 15. 

18. Saquib N, Saquib J, Ahmed T, Khanam MA, Cullen MR.

Cardiovascular diseases and type 2 diabetes in

Bangladesh: a systematic review and meta-analysis of

studies between 1995 and 2010. BMC Public Health.

2012; 12: 434. Published 2012 Jun 13. doi:10.1186/1471-

2458-12-434

19. Moni MA, Rahman MA, Haque MA, Islam MS, Ahmed

K. Blood pressure in relation to selected anthropometric

measurements in senior citizens. Mymensingh medical

journal: MMJ. 2010; 19(2):254�258. 

20. Zaman MM. Prevalence of hypertension in a Bangladeshi

adult population. J Hum Hypertens. 1999; 13: 547�

549.doi: 10.1038/sj.jhh.1000838. 

21. Chow CK, Teo KK, Rangarajan S, et al. Prevalence,

awareness, treatment, and control of hypertension in

rural and urban communities in high-, middle-, and low-

income countries. JAMA. 2013; 310(9): 959-968.

doi:10.1001/jama.2013.184182

22. Zaman MM, Choudhury SR, Ahmed J, Yoshiike N,

Numan SM, Islam MS, et al. Plasma lipids in a rural

population of Bangladesh. European Journal of

Cardiovascular Prevention &Rehabilitation. 2006;
13(3):444�448.

doi: 10.1097/01.hjr.0000216544.61690.6b. [PubMed]

[CrossRef] [Google Scholar]

23. Organization WH. WHO STEPS surveillance manual: the

WHO STEPwise approach to chronic disease risk factor
surveillance. 2005: WHO.

24. World  Health Organization International Guide for

Monitoring Alcohol Consumption and Related Harm.
Geneva: World  Health Organization;2000.

25. R. S. Vasan, A. Beiser, S. Seshadri et al. Residual lifetime
risk for developing hypertension in middle-aged women

and men: the Framingham Heart Study. The Journal of
the American Medical Association.2002;287:1003-1010.

26. Pyadala N, Bobbiti RR, Borugadda R, Bitinti S, Maity

SN, Mallepaddi PC, Polavarapu R. Assessment of lipid
profile among hypertensive patients attending  to a rural

teaching hospital, Sangareddy.  Int J Med Sci Public
Health. 2017; 6:71- 74.

27. T.V Murali Krishna, Vijaya Kumar Vasa, V A

DeepikaPonnuru. The study of the correlation between
dyslipidemia andhypertensionand its complications

inthe30-  70 years age group. IAIM, 2016;3: 84-90.

28. J Idemudia, E Ugwuja.  Plasma Lipid Profiles in

hypertensive Nigerians.  The Internet Journal of
Cardiovascular Research.2008;6:1-6.

29. Charles U.  Osuji,1 Emeka G.Omejua,2 Emmanuel

I.Onwubuya,1   and   Gladys   I.   Ahaneku1.
SerumLipidProfileof Newly Diagnosed Hypertensive

Patients in   Nnewi, South-East Nigeria.  Hindawi
Publishing Corporation.   International   Journal   of

Hypertension   2012; 6:1-7.

30. Das SK, Sanyal K, Basu A. Study of urban Community
survey in India : Growing trend of high prevalence of

hypertension in a developing country. International
journal of medical sciences,2005;(2):70-78.

31. Islam A, Majumder AA. Hypretension in Bangladesh: a
review. Indian Heart Journal.2012;64(3):319-323

32. Devi P, Rao M, Sigamani A, Faruqui A, Jose M, Gupta R,

et al. prevalence, Risk factors and awareness of
hypertension in India: a systemic review. Journal of

Human hypertension.2012;27(5):281-287.

33. Islam JY, Zaman MM, Haq SA, Ahmed S, Al-Quadir Z

Epidemiology of hypertension among Bangladeshi adults

using the 2017 ACC/AHA hypertension clinical practice
guidelines and joint National Committee 7 guidelines. J

Hum Hypertens  2018;32(10)668-80.

34. Akter,  T.,  Mondal,  S.,  Mondol,  C. (2021). Awareness

on Hypertension among the Hypertensive Patients at a

Selected Public Hospital in Bangladesh. OIRT J. Med

and Health Sci., 1(1): 32-37 DOI:https://dx.doi.org/

10.53944/ojmhs-2110.

Cardiovascular Journal Volume 15, No. 1, 2022

74


