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Introduction

NCDs account for 71% of total deaths worldwide, with 17.9 million deaths at-
tributed to cardiovascular diseases alone [33]. Hypertension is a major contribu-
tor, exacerbated by unhealthy diets, sedentary lifestyles, and tobacco consump-
tion [19]. Tobacco smoke contains harmful chemicals, including nicotine, which
contribute to cardiovascular diseases, strokes, and peripheral arterial conditions
[6]. Smoking and hypertension are well-established risk factors for cardiovas-
cular disease, leading to significant morbidity and mortality globally [7]. High
blood pressure, generally known as hypertension, is one of the major players in
this scenario, wherein unhealthy diets, insufficient levels of physical activity, and
tobacco and alcohol consumption play a major role.

Tobacco smoke is a toxic cocktail of chemicals, including nicotine, which has
been shown to cause a range of cardiovascular problems, including coronary
heart disease, strokes, and peripheral arterial diseases [6,19]. Its pernicious ef-
fects do not stop at the heart but extend to a range of cancers and respiratory
illnesses [11]. Not surprisingly, both smoking and hypertension are recognized
as cardinal risk factors for cardiovascular disease [7,9,29], contributing in major
ways to preventable morbidity and mortality worldwide [1].

While global trends indicate increasing life expectancy, Bangladesh contin-
ues to face growing health challenges, including high smoking and hyperten-
sion prevalence. According to the Global Adult Tobacco Survey [30], 33.2% of
Bangladeshi adults are smokers, with 37.4% of men suffering from hypertension
[16]. The dual burden of these health risks necessitates focused research on
beverage industry employees, a subgroup potentially at high risk. Addressing
these concerns through targeted studies can enhance workplace interventions
and promote better health outcomes.

While indeed the global trend is toward living longer, developing countries
like Bangladesh continue to grapple with many and varied complex issues.
The rapidity of this aging process outstrips all other measures of development
in society and the economy, and there has also been a disturbing decline in
physical activity and a disturbing increase in the consumption of alcohol and
tobacco. Bangladesh has a dual burden of having one of the highest male smok-
ers—33.2% among adults aged 18+ years nationwide—and one of the highest
hypertension rates in the world—11.2% among adult women and as high as
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37.4% among adult men [1,7]. GATS 2017 depicts a grim sce-
nario where tobacco products, mainly in the form of cigarettes,
are being consumed by a sizable section of the population of
Bangladesh [30].

In this regard, focused studies targeting the beverage indus-
try employees in Bangladesh become an urgent need. The prev-
alence of hypertension and smoking habits among employees
of such industries and their comparison with the general popu-
lation will be carried out in the present study. Addressing these
knowledge gaps by proposing the conduct of appropriate inter-
ventions, the study hopes to explore not only the prevalence of
hypertension and its determinants but also the awareness of the
potential of lifestyle modifications. This will, it is hoped, bring a
better understanding of the association between hypertension
and smoking habits among the beverage industries in Bangla-
desh and help establish healthier workplaces for all employees.

Prevalence estimates range from 16% to as high as 40% in
Bangladeshi adults. It is highest among the elderly, reaching as
high as 40% in that age bracket. This is fueled by socioeconomic
status, urbanization, and therefore, also obesity. In addition,
studies have highlighted marked differences in the prevalence
of undiagnosed hypertension across different demographic
groups in Bangladesh.

Hypertension has been a challenge, with continuous aware-
ness, treatment, and control issues despite active efforts in
Bangladesh. The National Heart Foundation takes part in global
hypertension screening activities, though there are deficiencies
regarding routine clinical screening practices [8,21]. This indi-
cates that improvement in strategies to deal with hypertension
needs to be systematically developed throughout Bangladesh
[16,21].

Smoking prevalence is another important public health issue
in Bangladesh: It was very disheartening when the 2017 GATS
showed that 40% of males and a very disconcerting 25.2% of fe-
males use tobacco [30]. While there has been an overall decline
in tobacco use, male smoking remains very high at 37% [30].
However, in subgroups, such as ready-made garment workers,
smoking prevalence is even higher, with reported figures reach-
ing a high of 86.2% among rural men [8,9].

Smoking has been identified as a risk for COPD, chronic back
pain, and ischemic stroke [11-13]. There is even regional varia-
tion: hypertension was found to be more prevalent in coastal
areas than elsewhere, which further reinforces the need for
geographical equity to be considered [14]. Poor mental health
in Bangladeshi university students is associated with smoking
behavior [25].

The high prevalence of smoking in certain sections of the
population in Bangladesh, in conjunction with the increasing
trend in hypertension prevalence observed, reinforces suspi-
cion of a link between these two health hazards. Only further
targeted research can establish a comprehensive understanding
of this complex relationship.

Data and methods

Data collection tools

o WHO STEPS Questionnaire.
° Sphygmomanometer

o Stethoscope

Study design and target population

This is a descriptive type of cross-sectional study. This study
was conducted among Employees of a Bangladeshi beverage
company in the district of Dhaka. Both management and non-
management staff were selected by convenient sampling and
interviewed for this study. The age range of the study partici-
pants was from 20 to 60 years. BP was measured using a mercu-
ry sphygmomanometer whose cuff size was 12 cm wide and 22
c¢m long. The SBP and DBP were measured by a trained nurse.
Two measurements of BP were made with a 10-minute inter-
val between the two measurements. The participants during
these measurements would sit with their left arm at the heart
level supported with their palm facing upwards. The mean of
the two readings was taken as the participant’s BP. The survey
was performed using the WHO STEP wise approach to Surveil-
lance of non-communicable disease (STEPS) with other vali-
dated questionnaires and other technical publications by taking
expert advice from various sources. A pilot study was done to
stabilize the questionnaire according to the current research
environment and also to increase the reliability and validity of
the study. The socio-demographic variables like age, sex, smok-
ing habits, and the risk factors for cardiovascular diseases were
obtained by using the questionnaire.

This cross-sectional study was conducted among employ-
ees of a Bangladeshi beverage company in Dhaka. Partici-
pants (aged 20-60 years) were selected through convenience
sampling. Blood Pressure (BP) was measured using a mercury
sphygmomanometer, following WHO STEPwise protocols [33].
Socio-demographic data, smoking habits, and cardiovascular
risk factors were collected via validated questionnaires [4,5].

Measurements

The STEPS survey included measures on demographic char-
acteristics; behavioral risk factors of smoking, fruit and veg-
etable consumption, and physical activity, as well as physical
characteristics of weight, height, and blood pressure. All mea-
surements were performed in conformance with the WHO
STEPS protocols.

Hypertension was defined by the presence of at least one of
three conditions: (a) SBP>140 mmHg; (b) DBP> 90 mmHg; or
(c) current use of anti-hypertensive drugs. Smoking status was
classified as ‘Yes’ or ‘No’.

Height was measured to a precision of 1 cm using a stadi-
ometer on each participant. Participant weight was measured
in light clothing without shoes using a precision scale of 100 g.
Body mass index was defined as weight in kilograms divided by
height in meters squared. Each indicator was measured three
times on each subject. Then the mean was taken for analysis.
The highest education attained by each respondent was catego-
rized into Secondary Education, Higher Secondary Education,
and Graduate.

All the participants provided written informed consent. This
study was reviewed and approved by the Research Ethics Com-
mittee of North South University, Dhaka, Bangladesh under the
approval reference number #2024/OR-NSU/IRB/0311. The ap-
proval was granted on 2-April-2024. All procedures performed
in the study involving human participants were in accordance
with the ethical standards of the institutional and national re-
search committee and with the 1964 Helsinki Declaration and
its later amendments or comparable ethical standards.
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Statistical analysis

Descriptive statistics summarized categorical and continu-
ous variables. Chi-square tests assessed associations between
smoking, hypertension, and risk factors. A p-value of <0.05 indi-
cated statistical significance (IBM SPSS Statistics, Version 27.0).

This section describes the statistical methods used to ana-
lyze data from the study. Descriptive statistics were utilized in
the process of characterization of participants, while chi-square
tests were used in identifying risk factors.

Descriptive statistics were used to summarize data on both
categorical and continuous variables. The frequency and per-
centage were computed for the categorical variables to display
a distribution of responses in each category. In respect of the
continuous variables, the mean and standard deviation were
computed to reflect the average value and spread of the points,
respectively.

Chi-square tests were then performed to assess the associa-
tions of group membership-hypertension and smoking status
with all categorical variables. The x> was reported in each test
with its p-value. The association between the two variables was
considered statistically significant if the p-value was found to be
less than 0.05.

Statistical analyses were performed using the IBM SPSS Sta-
tistics for Windows [Version 27.0]. The two-tailed P<0.05 was
taken as the level of statistical significance.

Results

Table 1: Descriptive statistics.

Variables
Categorical variables ‘ Frequency‘ Percentage

Age (years)

20-33 117 37.7

34-46 116 37.4

47-60 77 24.8
Gender

Male 302 97.4

Female 8 2.6
Marital status

Single 30 9.7

Married 280 90.3
Education level

Secondary Education (SSC) 8 2.6

Higher Secondary Education (HSC) 132 42.6

Graduate 170 54.8
Current smoking status

Yes 47 15.2

No 263 84.8
Daily smoker

Yes 34 11

No 276 89
Passive smoking

Yes 23 7.4

No 287 92.6

Frequency of adding salt to food

Sometimes 7 2.3

Often 52 16.8

Rarely 251 81
Frequency of adding salt during cooking meal

Often 9 2.9

Always 301 97.1
Amount of salt consumption

Too much 17 5.5

Just the right amount 293 94.5
Perception regarding lowering salt in diet

Very important 237 76.5

Somewhat important 59 19

Not at all important 14 4.5
Vigorous activity during work

Yes 42 13.5

No 268 86.5
Moderate activity during work

Yes 50 16.1

No 260 83.9
BMI (kg/m?)

Underweight (<18.5) 14 4.5

Normal (18.5-24.9) 271 87.4

Overweight (225.0) 23 7.4

Obesity (230.0) 2 0.6
Family history of HTN

Yes 51 16.5

No 259 83.5
Personal history of HTN

Yes 7 2.3

No 303 97.7
Parental history of Ml (age<60)

Yes 6 19

No 304 98.1
Daily fruits serving

0-1 264 85.2

1-3 39 12.6

3-5 7 2.3
Daily vegetables serving

0-1 215 69.4

1-3 69 22.3

3-5 26 8.4
Hours spent sitting daily

0-3 258 83.2

4-6 36 11.6

7-8 16 5.2
Continuous variables Mean Std. Deviation
Systolic blood pressure 131.11 18.616
Diastolic blood pressure 78.63 13.122
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Table 2: Differences in the baseline characteristics of the study BMI (kg/m?) 22(7.1%) 288(92.9%) | 0.689
population between the non-hypertension and hypertension <18.5: Underweight 1(7.1%) 13(92.9%)
groups. Normal Weight= 18.5-24.9 18(6.6%) 253(93.4%)
225.0: 0 ight 3(13.09 20(87.0%
Characteristics Hypertension | Hypertension P-value verwelg ( %) ( %)
y N >30.0: Obesity 0(0.0%) 2(100.0%)
es o
A 0.001 Family history of hypertension 22(7.1%) 288(92.9%) @ 0.495
ge <0.
Yes 3(5.9%) 48(94.1%)
20-33 years 0(0.0%) 117(100.0%)
No 19(7.3%) 240(92.7%)
34-46 years 6(5.2%) 110(94.8%) . N
Personal history of hypertension 22(7.1%) 288(92.9%) @ 0.594
47-60 years 16(20.8%) 61(79.2%) v 0(0.0%) 7(100.0%)
es 0% 0%
Gender 0.379
No 22(7.3%) 281(92.7%)

Male 21(7.0%) 281(93.0%) - -

Parental history of myocardial 22(7.1%) 288(92.9%) | 0.641
0, 0, . . .

Female 1(12.5%) 7(87.5%) infarction in age <60 o o
Marital status 0.348 Yes 0(0.0%) 6(100.0%)

Single 1(3.3%) 29(96.7%) No 22(7.2%)  282(92.8%)

Married 21(7.5%) 259(92.5%) Hours spent sitting daily (in hours) 22(7.1%) 288(92.9%) | <0.001
Educational status 0.188 0-3 2(0.8%) 256(99.2%)
Secondary Education (SSC) 1(12.5%) 7(87.5%) 4-6 8(22.2%) 28(77.8%)

Higher Secondary Education (HSC) 13(9.8%) 119(90.2%) 7-8 12(75.0%) 4(25.0%)
Graduate 8(4.7%) 162(95.3%) P<0.05
Current smoking 0.096

Yes 6(12.8%) 41(87.2%)

No 16(6.1%) 247(93.9%) Table 3: Differences in the baseline characteristics of the study
Daily smoker 0.023 population between the non-smoker and smoker groups.

Yo 6(17.6% 28(82.4%

e ( g ( ) Characteristics Smoking Smoking P-value

No 16(5.8%) 260(94.2%) Vs No
Passive smoking 0.5

Age 47(15.2%) = 263(84.8%) | 0.758

Yes 1(4.3%) 22(95.7%)

20-33 years 20(17.1%) 97(82.8%)
No 21(7.3%) 266(92.7%)
34-46 years 16(13.8%) 100(86.2%)
Daily fruits serving 0.188
47-60 years 11(14.3%) 66(85.7%)

0-1 19(7.2% 245(92.8%

(7.2%) (92.8%) Gender 47(15.2%) @ 263(84.8%) | 0.308

1-3 3(7.7% 36(92.3%

(7.7%) (92.3%) Male 42(13.9%) | 260(86.1%)
3-5 0(0.0% 7(100.0%
(0.0%) ( ) Female 0(0.0%) 8(100.0%)
Daily vegetables serving 0.638 B
Marital status 47(15.2%) 263(84.8%) 0.063
0-1 13(6.0%) 202(94.0%) )
Single 8(26.7%) 22(73.3%)
1-3 9(13.0% 60(87.0%
(13.0%) (87.0%) Married 39(13.9%) | 241(86.1%)
3-5 0(0.0%) 26(100.0%) .
Educational status 47(15.2%) 263(84.8%) 0.631
Frequency of adding salt to food 0.229 .
Secondary Education 1(12.5%) 7(87.5%)
S ti 1(14.3% 6(85.7%
ometimes ( g ( g Higher secondary education 23(17.4%) 109(82.6%)
Often 1(1.9%) 51(98.1%)
Graduate 23(13.5%) 147(86.5%)
Rarel 20(8.0% 231(92.0%
arely (8.0%) (92.0%) Daily smoker 47(15.2%)  263(84.8%) 0.8
Frequency of adding salt during cooking meal 0.489
Yes 4(11.8%) 30(88.2%)
Oft 1(11.1% 8(88.9%
en (11.1%) (88.9%) No 43(15.6%) = 233(84.4%)
Al 21(7.0% 280(93.0%
ways (7.0%) (93.0%) Passive smoking 47(15.2%)  263(84.8%)  0.472
Amount of salt consumption 0.276
Yes 4(17.4%) 19(82.6%)
Too much 0(0.0%) 17(100.0%)
No 43(15.0%) | 244(85.0%)
Just the right amount 22(7.5%) 271(92.5%) . ) )
Daily fruits serving 47(15.2%) 263(84.8%) 0.007
Perception regarding lowering salt in diet 0.59
0-1 37(14%) 227(86%)
Very i tant 15(6.3% 222(93.7%
ery Importan (6.3%) (93.7%) 1-3 6(15.4%)  33(84.6%)
S hati tant 6(10.2% 53(89.8%
omewhat importan ( 6) ( 6) 35 4(57.1%) 3(42.9%)
Not at all i tant 1(7.1% 13(92.9%
otatall importan (7.1%) ( ) Daily vegetables serving 47(15.2%) 263(84.8%) 0.64
Physical activity
0-1 35(16.3%) = 180(83.7%)
Vi tivity duri k 22(7.1% 288(92.9% 0.17
igorous activity during wor| (7.1%) ( 6) 13 8(11.6%) 61(88.4%)
Ye 1(2.4% 41(97.6%
e (2:4%) (97.6%) 3.5 4(15.4%)  22(84.6%)
N 21(7.8% 247(92.2%
© (7.8%) ( g Frequency of adding salt to food 47(15.2%) 263(84.8%) 0.722
Moderate activity during work 22(7.1%) 288(92.9%) @ 0.271 R
Sometimes 1(14.3%) 6(85.7%)
Y 5(10.0% 45(90.0%
e (10.0%) (90.0%) Often 6(11.5%)  46(88.5%)
N 17(6.5% 243(93.5%

© (6.5%) (93.5%) Rarely 40(15.9%)  211(84.15)
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Frequency of adding salt during

cooking meal 47(15.2%) 263(84.8%) 0.223
Often 0(00.0%) 9(100.0%)
Always 47(15.6%) | 254(84.4%)
Amount of salt consumption 47(15.2%) 263(84.8%) 0.509
Too much 2(11.8%) 15(88.2%)
Just the right amount 45(15.4%) 248(84.6 5)
il:‘e;(;:::ﬁon regarding lowering salt 47(15.2%) 263(84.8%) 0.99
Very important 36(15.2%) 201(84.8%)
Somewhat important 9(15.3%) 50(84.7%)
Not at all important 2(14.3%) 12(85.7%)
Physical activity
Vigorous activity during work 47(15.2%) 263(84.8%)
Yes 4(9.5%) 38(90.5%)
No 43(16.0%) 225(84.0%)
Moderate activity during work 47(15.2%) 263(84.8%) 0.5
Yes 8(16.0%) 42(84.0%)
No 39(15.0%) 221(85.0%)
BMI (kg/m?) 47(15.2%) 263(84.8%) 0.76
<18.5: Underweight 1(7.1%) 13(92.9%)
Normal Weight= 18.5-24.9 42(15.5%) 229(84.5%)
>25.0: Overweight 4(17.4%) 19(82.6%)
>30.0: Obesity 0(0.00%) 20(100.0%)
Family History of Hypertension 47(15.2%) 263(84.8%) 0.526
Yes 8(15.7%) 43(84.3%)
No 39(15.1%) 220(84.9%)
Personal History of Hypertension 47(15.2%) 263(84.8%) 0.288
Yes 2(28.6%) 5(71.4%)
No 45(14.9%) = 258(85.1%)
Parental history of myocardial
infarction in age <60 47(15.2%) 263(84.8%) 0.226
Yes 2(33.3%) 4(66.67%)
No 45(14.8%) 259(85.2%)
Hours spent sitting daily (in hours) 47(15.2%) 263(84.8%) 0.902
0-3 39(15.1%) 219(84.9%)
6-Apr 5(13.9%) 31(86.1%)
8-Jul 3(18.85) 13(81.3%)
Family history of HTN 47(15.2%) 263(84.8%) 0.526
Yes 8(15.7%) 43(84.3%)
No 39(15.1%) 220(84.9%)
Personal history of HTN 47(15.2%) 263(84.8%) 0.288
Yes 2(28.6%) 5(71.4%)
No 45(14.9%) 258(85.1%)
Hypertension status 47(15.2%) 263(84.8%) 0.096
Yes 6(27.3%) 16(72.7%)
No 41(14.2%) 247(85.8%)
BMI 47(15.2%) 263(84.8%) 0.76
<18.5: Underweight 1(7.1%) 13(92.9%)
Normal Weight= 18.5 - 24.9 42(15.5%) 229(84.5%)
>25.0: Overweight 4(17.4%) 19(82.6%)
>30.0: Obesity 0(0.00%) 2(100.00%)

P<0.05

(Table 1) presents the descriptive statistics of the popula-
tion, where the distributions of the categorical and continuous
variables are considered. Consequently, it ensures that 37.7%
of the sample pertains to the age brackets between 20-33
years and 37.4% pertain to the 34-46-year age bracket, while
the rest of the subjects are distributed within the 47-60-year
age bracket. The sample is also highly male-dominated, with
97.4% males, against a meager 2.6% females. The majority of
the respondents were married, 90.3%. A greater number of the
participants fall into higher secondary education with 54.8%
being graduates, 42.6% with higher secondary, and 2.6% with
secondary education. Currently, 15.2% smoke, and 11% are
smoking daily. Only 7.4% reported passive smoking. For dietary
behavior, 81% of the participants reported that they “rarely”
add salt to food, whereas 97.1% “always” add salt while cook-
ing, and 94.5% claim that their salt consumption is “just the
right amount.” Moreover, 76.5% indicated that it is “very im-
portant” to reduce salt in their diets. For physical activities,
13.5% of the participants performed vigorous activities at work
and 16.1% performed moderate activities. The majority of par-
ticipants have a normal BMI, 87.4%, while a small proportion of
the subjects reported being underweight 4.5%, or overweight
7.4%. Family history of hypertension is given by 16.5%, and only
2.3% of the subjects have been diagnosed with hypertension.
Family history of myocardial infarction before age 60 is seldom
present, 1.9%. The majority of participants consume 0-1 daily
serving of fruits, 85.2%, and vegetables, 69.4%. The sedentary
behavior: 83.2% of the respondents spend 0-3 hours sitting per
day. Continuous variables are represented by the mean systolic
blood pressure of 131.11 mmHg +18.616 and a mean diastolic
blood pressure of 78.63 mmHg +13.122.

(Table 2) compares the baseline characteristics of those par-
ticipants with and those without hypertension, demonstrating
statistically significant differences between the groups regard-
ing age, daily smoking, and hours of sitting daily. It shows a sta-
tistically significant difference in age distribution, p<0.001; the
prevalence of hypertension was highly marked in the group of
participants falling within an age group of 47-60 years (20.8%)
when compared to the younger groups. It was also shown that
the proportion of daily smokers with hypertension was consid-
erably higher -17.6% as opposed to 5.8% among nondaily smok-
ers at a p-value of 0.023. The number of hours sitting each day
showed a strong association: p<0.001, indicating that individu-
als who sat for 7 to 8 hours had hypertension at a rate of 75.0%,
while those who sat for 0-3 hours recorded a hypertension
prevalence of only 0.8%. Whereas there were no significant dif-
ferences for gender, marital status, educational level, and most
of the items on lifestyle factors, a higher percentage of over-
weight people have hypertension, 13.0%, compared to those
within the normal BMI, 6.6%. Family history of hypertension,
personal history of myocardial infarction, salt intake, and physi-
cal activity are also not significantly associated with hyperten-
sion. These findings further establish the contribution of age,
smoking, and sedentary activity to hypertension in this study
population.

(Table 3) compares the baseline characteristics between
smokers and non-smokers. Distribution of smokers according to
age was: 20-33 years, 17.1%; 34-46 years, 13.8%; 47-60 years,
14.3%, without statistical difference for smokers and non-smok-
ers: p=0.758. There were no gender differences, p=0.308, as
13.9% of males were recorded to smoke, while no female smok-
ers were noted. Marital status was marginal to significance,
p=0.063, while 26.7% of single participants smoke versus 13.9%
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of married ones. However, educational status was insignificant,
p=0.631; the highest smoking prevalence in those with higher
secondary education comprised 17.4%. The daily smokers com-
prised 11.8% of the smoker group, and 17.4% practiced passive
smoking; however, both factors are nonsignificant, p=0.800 and
p=0.472, respectively. However, a significant difference in the
daily serving of fruits, p=0.007, where smokers take 3-5 servings
more than nonsmokers, accounting for 57.1%, no vegetable salt
consumption and physical activity differences were observed.
Distribution of BMI indicated that more overweight individu-
als were among the smokers than nonsmokers by a percentage
of 17.4%, but it was not at a significant level of p=0.760. Also,
the family and personal histories of hypertension, and paren-
tal myocardial infarction were not different across the groups
significantly. The hours per day spent sitting were not associ-
ated, having a p-value of 0.902. Hypertension status is not dif-
ferent as well, though it is close to statistical significance with
a p-value of 0.096, having 27.3% of smokers having hyperten-
sion status as against 14.2% of nonsmokers. In a nutshell, all the
demographic, lifestyle, and health-related variables have been
represented in the table, with significant differences present
only in fruit consumption.

Discussion

Findings align with previous studies indicating an association
between smoking and hypertension [10,11]. Ex-smokers had
a higher hypertension risk than current smokers, likely due to
metabolic changes post-cessation [22]. Additionally, BMI modi-
fies hypertension risk among smokers, a pattern consistent with
prior research [21]. These findings highlight the importance of
workplace smoking cessation programs and lifestyle interven-
tions [24].

It was a comprehensive study on the prevalence and major
drivers of hypertension among employees of a beverage com-
pany based in Dhaka. The present study, therefore, encompass-
es all management and non-management personnel within the
age bracket of 20-60 years. A cross-sectional design was ap-
plied, and blood pressure measurement was done based on a
uniform standard procedure. A detailed survey was conducted
by applying the World Health Organization’s STEPS approach
to the surveillance of noncommunicable diseases. The survey
instrument, after refinement through a pilot study, comprises
items on socio-demographic information and information on
cardiovascular risk factors. Composition of Participants: The
participants in this study constituted 97.4% males and 2.6%
females. The participants fell roughly equally within the age
brackets of 20-33, 34-46, and 47-60 years, representing a good
adult working population. Most of the respondents were mar-
ried, at 90.3%, while 84.8% did not have a smoking habit, even
though 15.2% were smokers and 7.4% passive smokers. History
of hypertension was very low and diagnosed only in 7.1%, while
97.7% reported no history of hypertension. This was reflected
in the practices of salt consumption: 97.1% of the respondents
added salt during cooking, and 94.5% mentioned that they con-
sumed the “right” amount of salt. However, a high proportion
of 76.5% perceived the reduction of salt intake as important.
These results are expected from the national dietary habits in
Bangladesh, where adding salt during the preparation of food is
a very common practice. Despite all this, the prevalence of hy-
pertension again was found to be rather low, perhaps reflecting
a general characteristic of health among this relatively younger,
working population. Physical activity was low, with only 13.5%
reporting vigorous activity at work and 16.1% having moderate

activity. Furthermore, 83.2% reported sitting for 0-3 hours daily,
which would show a fairly active lifestyle, though this might
well be negated by the lack of strenuous physical activities.
They still kept a good distribution in terms of BMI, with 87.4%
falling within the normal range and only 7.4% overweight.

There were significant differences in age and hours sitting
daily between the two groups: hypertensive and non-hyper-
tensive. Hypertension was most prevalent among participants
who were of older ages, in the ranges between 47-60 years;
this demographic also had higher rates of prevalence among
those who spent more time sitting daily. These findings agree
with well-recognized risk factors for hypertension, such as age
and physical inactivity. Except for age, no significant associa-
tions were found concerning gender, marital status, and smok-
ing habits; although, daily smokers were somewhat more likely
to be hypertensive. During this comparison of smokers versus
non-smokers, no significance is realized in most demographic
variables, including age, gender, marital status, and level of edu-
cation. In any case, the intake of fruits was significantly lower
among smokers because a greater number of the respondent’s
reported intakes of not up to 1-3 servings each day. It also falls
in line with past literature where smoking is related to poor
dietary propensities and accordingly poor well-being of smok-
ers. Overall, findings suggest that though the general popula-
tion engages in healthy behavior, the population subgroups are
still at risk of disease, like hypertension, which would serve to
disadvantage subgroups such as the elderly and smokers. This
underlines the necessity for targeted lifestyle modification in-
terventions on increasing physical activity and improving di-
etary habits to reduce the risk of diseases. Also, data indicate
the need for public health campaigns on smoking reduction and
healthy eating patterns in the workplace, where sitting is more
common.

These reviewed studies with the literature referred to in
them suggest a certain consistency of the observed patterns re-
lated to the smoking factor in the aspect of its relationship with
hypertension, notwithstanding that in these studies, both the
population and methodologies applied differ. Some reviews say
that Li et al. [22] and Wang et al. [11] explained a higher preva-
lence of hypertension among former smokers compared to cur-
rent smokers. Li et al. [22] and Wang et al. [11] have reported
higher blood pressure in former smokers. In this regard, John
et al. [18] have shown increased risks of moderate to severe
hypertension among former smokers, much more pronounced
among obese ones. Similarly, ex-smokers have been found to
show higher odds of hypertension across studies [22,11].

Li et al. [22] also pointed out that current smokers had low-
er SBP as compared to ex-smokers, and that agrees with the
findings presented by Wang et al. [11], whereby regular smok-
ers showed lower SBP and DBP. That is the exact trend which
was observed in this analysis—the current smokers had lower
blood pressure levels as compared to the nonsmokers and ex-
smokers. Such facts are further supported by Li et al. [22], who
mentions that smoking in pack-years was associated with dose-
dependently increasing SBP, DBP, and mean arterial pressure in
agreement with other studies that suggest a higher risk of hy-
pertension associated with longer exposure to smoking.

The other most common factor that has been largely pres-
ent in the majority of findings is the interaction between smok-
ing, BMI, and hypertension. Yao et al. [21] demonstrated that
current smoking was a strong predictor of hypertension among
persons with normal weight status, but BMI remained a major
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predictor across smoking status. On the other hand, John et al.
[18] also presented the same interaction in the review findings,
where such findings are parallel to the present study, where
both smoking and BMI modify the risk of hypertension.

Wau et al. [12], however, did show gender differences, espe-
cially passive smoke effects on blood pressure, where a higher
prevalence of hypertension was observed in women exposed
to passive smoke. The above, therefore, shows wider gender-
based differences in smoking and hypertension, as reflected by
Mehboudi et al. [13], and other referenced studies that stratify
the prevalence or risk of hypertension according to gender.

The interaction between smoking and alcohol consumption
was important, further confirmed by Wang et al. [11]; indeed,
the interaction of alcohol with smoking was associated with in-
creased blood pressure in men. These crossing findings explain
how smoking, apart from the rest of the elements that concern
gender, BMI, and alcohol consumption, is entwined in the regu-
lation of blood pressure and the rise of risk for hypertension.

Regarding gender distribution, this primary study, and that
done by Kim et al. [24], was predominantly male, because 97.4%
of the subjects in the primary study were males. In this regard,
Kim et al. [24] have also stated a higher incidence of hyperten-
sion for men than for women, 8.6% versus 2.8%, respectively,
explaining the gender-related smoking trends.

Both studies showed the association between smoking and
hypertension to be statistically significant. While the main study
presented only a marginal increase in the hypertensive state of
smokers, Kim et al. [24] did observe that continued smokers re-
ported a higher prevalence of hypertension compared to never-
smokers: 8.3% versus 4.7%, respectively. Other lifestyle factors
covered were physical activity and dietary habits. In the main
study, 83.2% were noted to have low levels of physical activ-
ity, sitting for 0-3 hours daily. Lifestyle factors such as BMI and
alcohol consumption were identified in the analysis as some of
the more important variables in hypertension risk, which is sup-
ported by research work where smokers tended to show poorer
dietary habits, with lower fruit consumption [28].

Both studies identify public health interventions for both
the elderly and smoking populations. The findings confirm that
one of the major priorities is a reduction in the risk factors of
hypertension by smoking and its related lifestyle factors; thus,
lifestyle changes among current smokers would greatly reduce
the prevalence of hypertension, as suggested by Kim et al. [24]
and Okubo et al. [28]. Overall, the findings of the present study
support the findings of the previous studies in establishing an
intricate relationship between smoking, hypertension, and
several modifying factors. Overall, the findings indicate that
the overall healthy behavior of the population may mask some
subgroups, especially older people and smokers, who could be
more vulnerable to conditions like hypertension. This therefore
calls for targeted lifestyle modification interventions in terms
of increasing physical activity and improving dietary habits to
minimize the risks of such conditions. These data further high-
light the need for public health campaigns on smoking reduc-
tion and healthier eating patterns, especially in the workplace
where sedentary behaviors prevail.

These studies, like the literature that was referenced, shared
some trends that linked smoking and hypertension together,
but with different population groups and varying methodolo-
gies.

Several studies have found higher proportions of former
smokers being hypertensive compared to current smokers, such
as Lietal. [22] and Wang et al. [23]. This agrees with the results
of this analysis. Li et al. [22] and Wang et al. [23] also indicated
that former smokers had higher blood pressure, while John et
al. [18] showed further increased risks of moderate to severe
hypertension among ex-smokers, with the high risk again pre-
dominant among obese persons. That pattern is consistent in
studies where ex-smokers tend to have higher odds of hyper-
tension.

Li et al. [22] indicated that current smokers exhibited lower
SBP as compared to ex-smokers, and this was agreed upon by
Wang et al. [23], who noted that regular smokers exhibited
lower SBP and DBP. This therefore agrees with the findings of
this analysis, in which it was established that current smok-
ers had lower blood pressure compared to non-smokers and
ex-smokers. The dose-response relationship reported by Li et
al. [22], where pack-years of smoking were associated with in-
creased SBP, DBP, and MAP, agrees with the previous work that
established the duration of smoking as carrying a higher risk for
hypertension [9].

Another factor that is also common is interactions between
smoking, body mass index, and hypertension. Yao et al. [24] re-
ported that current smoking was a significant predictor of hy-
pertension among those with normal weight, while BMI was the
most important predictor across all smoking statuses. Similarly,
in John et al. [18], it was mentioned that such interaction ex-
ists; findings that run parallel to this present study, where both
smoking and body mass index modify the risk of hypertension.

Wau et al. [25] have pointed out gender disparities, especially
on the impact of passive smoking on blood pressure, showing a
higher prevalence in the case of women being exposed to pas-
sive smoke. Indeed, this can be a reflection of larger gender-
based disparities related to smoking and hypertension, as re-
flected by Mehboudi et al. [26] and other mentioned studies
that further stratify the prevalence or risk of hypertension by
gender.

Additionally, the synergistic relationship between alcohol in-
take and smoking as reported by Wang et al. [27] carries more
significant weight for findings in the current analysis where al-
cohol in concert with smoking raised the blood pressure more
substantially.

Conclusion

The study confirms the interplay between smoking, BMI,
sedentary behavior, and hypertension among beverage indus-
try employees in Bangladesh. Public health strategies should
target lifestyle modifications, emphasizing smoking cessation
and increase physical activity. Future longitudinal studies should
explore the long-term effects of smoking on BP regulation and
cardiovascular risk.

This analysis confirms the complex and multifactorial relation
between smoking and hypertension, as evidence points out that
former smokers have a higher risk of developing hypertension
as compared to current smokers, reflecting the smoldering ef-
fects of smoking even after cessation. The dose-dependent rela-
tion of pack-years to blood pressure and the paradoxical finding
of lower blood pressure in current smokers bring into light the
complex hemodynamic effects of nicotine. The interaction be-
tween smoking and BMI, gender, and other lifestyle factors such
as alcohol consumption, sedentary behavior, and poor dietary
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habits calls for comprehensive public health interventions. Gen-
der disparities in smoking and hypertension—especially the
notably higher prevalence among men—indicate the need for
sex-specific prevention strategies. Findings indicative of smok-
ing reduction in the context of general lifestyle improvement
using dietary improvements and increased physical activity are
thus a strategic course of action that will most effectively re-
duce the risk of hypertension. In the context of the longitudinal
impact of smoking cessation on hypertension, future research
is warranted as public health policies seek to integrate smoking
cessation into a broader set of lifestyle-related interventions.
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