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ARTICLE INFO  ABSTRACT 

Submitted: 14 Feb 2024 Introduction: Smoking is important risk factors for many chronic 

disease and hypertension is main cause of the disability-adjusted 

life year (DALY) diseases. But the association between smoking 

as the most common risk factor and hypertension as the most 

common cardiovascular disease remains unclear. This study 

investigates the association between smoking and hypertension 

in the largest population-based study in western Iran. 

Material and Methods: This population-based study was based on a 

recruitment phase of the Ravansar Non-Communicable Disease 

(RaNCD) cohort study. After inclusion criteria from the total of 

10,065 participant’s age 35-65years, 6958 participants were 

assessed. 

Results: The lifetime prevalence of smoking was 46.6%, and 8.4% 

were current smokers. After control of confounding variables 

smoking after 30 years old, had 4.28 mmHg (-6.66, -1.90) 

reduction in the SBP than their counterparts. A dose-response 

model indicated that increasing the duration of smoking and 

intensity of exposure to SHS increased the SBP in both sexes, but 

increasing the number of cigarettes smoked per day increased the 

SBP in women and increasing the age of onset smoking 

decreased the SBP in women. 

Conclusion: Physicians must be conscious of the risk of future 

hypertension in persistent smokers, passive smokers, and those 

who have stopped smoking. Stricter disciplinary measures and 

prevention policies e.g. prohibiting smoking in key public venues 

are recommended. 
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Introduction

ypertension is a serious public health 

problem across the world. The 

number of hypertensive people is 

predicted to enhance from 118 million in 

2000 to 214 million in 2025 (1). Hypertension 

is a well-documented risk factor for global 

disease burden and its complications 

annually account for 9.4 million deaths 

worldwide (2). It contributes to the burden of 

cardiovascular diseases (CVDs), stroke, and 

renal failure. It is responsible for 45% of 

deaths caused by CVDs and 51% of deaths 

caused by stroke (3). 

Cigarette smoking is one of the significant 

public health challenges and attributes for 

almost 6.3 million deaths and 6.3% of global 

DALYs around the world (2). There are 

nearly one billion smokers worldwide, of 
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whom 80% live in less developed countries 

(4). Previous evidence has showed that 

smoking is a strong risk factor for some 

chronic diseases, such as cardiovascular 

events (5), lung cancer (6), kidney disease 

(7), and stroke (8).  

Smoking may directly damage endothelial, 

consequently, lead to endothelial dysfunction, 

endothelium-dependent coronary vasodilation 

imperfection, plaque progression, and 

increased arterial stiffness (9). Therefore, 

endothelium damage thought to be effective 

in the pathophysiology of high blood pressure 

(BP) (10). Furthermore, studies have found 

that smoking creates changes in forearm 

hemodynamics which affects small and large 

arteries (11). Likewise, cigarette smoking 

leads to sympathetic activation, oxidative 

stress, vasoconstriction and increased heart 

rate (12) that are related to increment in 

inflammation markers (13), which are 

associated with hypertension (14).  

Although, there is no consensus on the 

association between smoking and 

hypertension, several studies presenting a 

positive (15, 16), and others a reverse 

relationship (17, 18). Therefore, the effect of 

cigarette smoking on the development of 

hypertension, particularly its precise nature, 

remains unclear. 

Given the importance of cigarette smoking, 

hypertension, and their interaction in 

determining the risk of chronic diseases such 

as cardiovascular diseases, we aimed to 

investigate the association between smoking 

habits and hypertension in the largest 

population-based study in western Iran.  A 

better understanding of this association will 

help health authorities in tailoring health 

promotion and intervention. 

Methods 

Study design and population  

This population-based study was based on a 

recruitment phase of the Ravansar Non-

Communicable Disease (RaNCD) cohort 

study in Kermanshah University of Medical 

Sciences (KUMS). The RaNCD cohort study, 

as a part of the PERSIAN (Prospective 

Epidemiological Research Studies in Iran) 

Cohort that surveyed adults aged 35–65 years 

in Ravansar. It is located in western Iran close 

to Iraqi borders. Between November 2014, 

and February 2017, all participants who met 

the inclusion criteria were chosen to 

participate in the study, during which a total 

number of 10065 willing people signed the 

written consent form. The design and 

foundations of the PERSIAN cohort study 

were detailed here (19, 20). 

 

Inclusion and exclusion criteria 

Inclusion criteria in RaNCD cohort study 

were residency more than one year in that 

city, people aged 35-65 years who live at least 

9 months of the year in the area, persons who 

were willing to participate and complete the 

study, people formally consent to participate 

and were able to communicate with the 

research team. 

In this study, people with history of blood 

pressure-lowering medications (n=776), renal 

failure and kidney stones (n=1837), cancer 

(n=89), liver disease (n=1037), thyroid 

disease (n=762), and those with 

cardiovascular disease (n=1702) were 

excluded to eliminate confounding variables. 

Finally, out of 10065 participants in the 

cohort study, 6958 persons including 3774 

men and 3184 women, were enrolled in the 

present study. 

 

Data collection and quality control 

In order to ensure that all procedures are 

carried out in compliance with the PERSIAN 

Cohort Protocol. For data gathering, 

participants were invited to the study site. 

Data were collected by our research team, 

who were well trained in study protocols for 

patient entry and data gathering. All 

completed questionnaires were checked and 

verified for errors by the quality control team 

(QC) and quality assurance (QA) before final 

analysis. The patients’ national identification 

numbers were used to avoid duplicate 

recruitment. 

 

Definition and measurements 

Hypertension, known as high blood pressure, 
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was defined as SBP ≥140 mmHg and/or 

DBP≥90 mmHg (21). Each participant in the 

study has his BP measured twice at the entry 

to the study. BP was taken from both the left 

and right arm. Second BP from the right arm 

was recorded as a reference. Two consecutive 

readings were reported after the participants 

had been seated for 10 minutes. The 

measurements are made by a trained person 

using sphygmomanometers. 

An automatic bioelectric impedance machine 

was used to assess the anthropometric 

measurements. Body mass index (BMI) was 

computed as body weight (kg) divided by 

height (m2). Participants with BMI ˂18.5 

kg/m2, with 18.5 ≤ BMI ≤ 24.9 kg/m2, with 

25.0 ≤ BMI ≤ 29.9 kg/m2 and with BMI ≥ 30 

kg/m2 were defined as underweight, normal, 

overweight, and obese, respectively (22).  

Participants with little or no educational 

literacy were defined as illiterate. Those who 

completed< 5 years and/or 6–9 years of 

education were defined as low–educated. The 

middle-educated and high-educated were 

considered as those who completed 10–12 

years and ≥ 13 years of education, 

respectively. The wealth index (WI) was used 

as a representative of economic status. WI 

was made by applying principal component 

analysis (PCA) on Information related to 

infrastructure (e.g. drinking water supply), 

housing status (e.g. the number of rooms), 

durable goods (e.g. car), and other welfare 

facilities (23). Finally, the socio-economic 

status (SES) index was generated by WI and 

education levels. Study participants were 

categorized into 5 SES groups from the 

poorest (1st) to the richest (5th) quintiles.  

We used a 21-item checklist to obtain 

information about the physical activity. The 

metabolic equivalent of task (MET) of each 

activity was calculated. We classified 

physical activity into three levels including 

low (24.0 ≤ MET≤ 36.5 hours per week), 

moderate (36.6≤ MET≤ 44.9 hours per 

week), and heavy (MET≥ 45 hours per 

week) (24). The nutritional condition was 

assessed by the Food Frequency 

Questionnaire (FFQ) questionnaire. The 

quality of nutrition was measured using 

Healthy Eating Index (HEI) – according to 

the 2015 guideline. Subjects were classified 

into 5 HEI groups from the unhealthy (1st) 

to the healthy (5th) quintiles (25). 

The national health interview Survey (NHIS) 

was used to assess smoking conditions. NHIS 

was determined based on the number of 

cigarettes (the number of cigarettes smoked 

each day) and duration of smoking. 

Participants were categorized into three 

groups including non-smokers, ex-smokers, 

and current smokers. Those who stopped 

smoking cigarettes were defined as ex-

smokers. Current smokers referred to persons 

who smoked at least 100 cigarettes in their 

lifetime and currently smoking every day or 

every few days. Those who had not smoked 

at least 100 cigarettes in their lifetime were 

defined as nonsmokers. Age of onset smoking 

was assessed according to the following 

question: “How old were you when you 

regularly begun smoking?” the secondhand 

smoke (SHS) exposures was assessed by the 

following questions: do any of your family 

members smoke cigarettes? How many hours 

per day do you inhale secondhand smoke? Do 

any smoke cigarettes at your home/ work and 

etc. when you are present?(26). 

 

Statistical analysis 

Data were described using mean ± standard 

deviation (SD) for quantitative data and 

frequencies and percentages were reported 

for qualitative data. Differences between 

subgroups were assessed using chi-square for 

categorical variables. The univariate and 

multiple linear regression analysis were used 

to assess determinates of SBP and DBP 

expressed by regression coefficients. Using 

the backward stepwise elimination method, 

those variables having no significant effects 

were deleted. β and 95% confidence intervals 

(CIs) were calculated.  

The dose-response relationship between the 

numbers of cigarettes smoked per day, age of 

onset smoking, duration of smoking, and 

intensity of exposure to SHS with SBP was 

evaluated after adjustment for confounding 

factors. A test was considered statistically 

significant if the probability value (P-value) 
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was less than 0.05. All analyses were carried 

out using Stata software (version 14.2) (Stata 

Corp, College Station, TX, USA) 

 

Ethical approval 

The Research Ethics Committee at KUMS 

approved the study protocol (Ethics No. 

KUMS.REC.1394.318). Also, patients were 

informed about participating in the study 

and signed the consent form. Patient data 

were kept confidential with the access 

limited to two of researchers and the quality 

control physician. 

Results 

Of the 10065 participants in the RaNCD 

after exclusion criteria 6958 persons, 3774 

(54.2%) men and 3184 (45.8%) women met 

for this study. 3756 participants (54.0%) 

were aged between 35 and 45 years. Most 

(90.1%) were married and nearly 38.0% had 

completed elementary (1-5 year educations). 

3303(47.5%) had moderate physical activity 

(36.6-44.9 hours per week).  

The prevalence of hypertension in the non-

smokers without passive smoker, non-

smokers with passive smoker, current 

smokers, and ex-smokers was 5.8%, 6.4%, 

5.3%, and 11.5%, respectively. The 

prevalence of hypertension was greater in 

aged 56-65 years, Illiterate, diabetics, BMI 

≥30, and ex-smoker (p-value≤0.05). The 

prevalence of hypertension in our population 

was 6.4% (448/6958), nearly 6.8% in men 

and 6.0% in women (Table 1). Univariate 

linear regression analysis indicated a 

significant association between being an ex-

smoker and increased SBP. Importantly, in 

the adjusted analysis after multivariable 

adjustment for sex, age, marital status, level 

of education, SES, drink alcohol, BMI, 

physical activity, diabetes mellitus, and HEI 

current smokers had a significantly lower 

SBP comparing with never smokers without 

passive smokers.  

In crude analysis, ex-smokers at the DBP 

assessment were associated with a 3.08 

mmHg (2.23, 3.94) higher DBP compared to 

never-smoking. In adjusted models, current 

smoking was associated with a 1.35 mmHg (-

2.10, -0.59) lower DBP compared to never-

smoking. 

The crude analysis showed an association 

between inhaling SHS 2-5 hours per day and 

increased SBP, this association remained 

significant after making adjustments for 

potential confounding factors. Multivariate 

linear regression with category of initiation 

age of smoking demonstrated that the average 

SBP decreased by smoking initiation at older 

ages. Those who started to smoke after 30 

years old, had 4.28 mmHg (-6.66, -1.90) 

reduction in the SBP than their counterparts. 

Also in adjusted models with categorical data 

there is not association between duration of 

smoked cigarettes with SBP in men and 

women )Table 2(. 

 
Table 1. Baseline characteristics of participants. 

Characteristic Total 
Hypertension 

P-value Yes  No  

N (%) 6958(100) 448(6.4) 6510(93.6) 

Gender 
Male 3774(54.2) 257(6.8) 3517(93.2) 

0.170 
Female 3184(45.8) 191(6.0) 2993(94.0) 

Age group 

35-45 3756(54.0) 123(3.3) 3633(96.7) 

<0.001 46-55 1955(28.1) 158(8.1) 1797(91.9) 

56-65 1247(17.9) 167(13.4) 1080(86.6) 

Marital status 
Married 6270(90.1) 402(6.4) 5868(93.6) 

0.781 
Single 688(9.9) 46(6.7) 642(93.3) 

Educational 

level 

Illiterate 1476(21.2) 160(10.8) 1316(89.2) 

<0.001 
1-5 year 2634(37.9) 161(6.1) 2473(93.9) 
6-9 year 1287(18.5) 64(5.0) 1223(95.0) 

10-12 year 989(14.2) 34 (3.4) 955(96.6) 
>13years 572(8.2) 29(5.1) 543(94.9) 
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Table 1 Continue 

Socio economic 

status 

Poor(first quantile) 1377(19.8) 89(6.5) 1288(93.5) 

0.032 

2  quantile 1385(19.9) 97(7.0) 1288(93.0) 

3  quantile 1371(19.7) 91(6.6) 1280(93.4) 

4  quantile 1392(20.0) 104(7.5) 1288(92.5) 

Rich (5 quantile) 1430(20.6) 67(4.7) 1363(95.3) 

Physical activity 

( MET  hours per 

week) 

24-36.5 1952(28.0) 126(6.5) 1826(93.5) 

0.998 36.6-44.9 3303(47.5) 212(6.4) 3091(93.6) 

≥45 1703(24.5) 110(6.5) 1593(93.5) 

Drink alcohol 
No 6570(94/4) 419(6/4) 6151(93/6) 

0.392 
Yes 388(5/6) 29(7/5) 359(92/5) 

Diabetics  
No 6565(94.4) 402(6.1) 6163(93.9) 

<0.001 
Yes 3915(5.6) 46(11.8) 345(88.2) 

BMI 

( kg/m²) 

Below 18.5 154(2.2) 6(3.9) 148(96.1) 

<0.001 
18.5 – 24.9 2152(30.9) 91(4.2) 2061(95.8) 

25.0 – 29.9 3021(43.4) 182(6.0) 2839(94.0) 

30.0 and Above 1631(23.4) 169(10.4) 1462(89.6) 

Smoking status 

Never smokers 

without passive 

smoker 

2799(40.2) 162(5.8) 2637(94.2) 

<0.001 Never smokers with 

passive smoker 
2657(13.2) 170(6.4) 2487(93.6) 

Current smokers 919(8.4) 49(5.3) 870(94.7) 

Ex-smoker 583(38.2) 67(11.5) 516(88.5) 

Healthy Eating 

Index 

Unhealthy(first 

quantile) 
2149(30.9) 137(6.4) 2012(93.6) 

0.326 2 quantile 1808(26.0) 110(6.1) 1698(93.9) 

3 quantile 1631(23.5) 98(6.0) 1533(94.0) 

Healthy (4  quantile) 1359(19.6) 102(7.5) 1257(92.5) 

 
Table 2. The univariate and multiple linear regression for evaluation of association between SBP and DBP, 

and smoking by adjusted important predictors. 

Variables 

Systolic blood pressure Diastolic blood pressure 

Crude 

β (95%CI) 

Adjusted* 

β (95%CI) 

Crude 

β (95%CI) 

Adjusted 

β (95%CI) 

Smoking 

status 

Never smokers without 

passive smoker 
Reference Reference Reference Reference 

Never smokers with 

passive smoker 

0.74(-0.08, 

1.55) 

0.11(-0.65, 

0.89) 

0.76(0.25, 

1.27) 

0.39(-

0.09,0.88) 

Current smokers 
-0.65(-1.80, 

0.49) 

-3.79(-4.98, -

2.60) 

0.22(-0.48, 

0.93) 

-1.35(-2.10, -

0.59) 

Ex-smoker 
4.69(3.31, 

6.07) 

-0.43(-1.79, 

0.93) 

3.08(2.23, 

3.94) 

0.57(-0.29, 

1.43) 

Second hand 

smoke in 

current 

smokers 

Without Passive smoker Reference Reference Reference Reference 

<2 hours per day .09(-0.77, 0.96) 
-0.51(-1.33, 

0.30) 

0.27(-0.26, 

0.80) 

-0.08(-0.59, 

0.43) 

2-5  hours per day 
3.79(2.21, 

5.36) 

2.91(1.43, 

4.39) 

3.11(2.14, 

4.07) 

2.56(1.64, 

3.49) 

>5 hours per day 
0.15(-3.04, 

3.34) 

-0.63(-3.61, 

2.35) 

0.95(-

1.00,2.90) 

0.41(-1.45, 

2.28) 

Regular age 

of onset 

smoke 

Never smokers Reference Reference Reference Reference 

<20 years 
-0.96(-2.59, 

0.66) 

-3.85(-5.55, -

2.15) 

-0.10(-1.09, 

0.89) 

-1.51(-2.57, -

0.45) 

21-29 years 
-0.24(-1.90, 

1.41) 

-2.90(-4.61, -

1.19) 

0.14(-0.86, 

1.15) 

-1.12(-2.19, -

0.06) 

>30 years 
-1.08(-3.55, 

1.37) 

-4.28(-6.66, -

1.90) 

1.13(-0.37, 

2.63) 

-0.38(-1.87, 

1.10) 

 [
 D

O
I:

 1
0.

22
03

4/
6.

2.
24

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

sr
j.m

az
um

s.
ac

.ir
 o

n 
20

25
-0

7-
05

 ]
 

                             5 / 12

http://dx.doi.org/10.22034/6.2.24
http://tbsrj.mazums.ac.ir/article-1-3842-en.html


Association between smoking and hypertension   ׀   Moradinazar M et al. 

 

29  Tabari Bio Stu Res J - Volume 6 - Issue 2 
 

Table 2 Continue 

smoking 

intensity in 

current 

smokers 

Never smokers Reference Reference Reference Reference 

Light 
0.53(-1.41, 

2.48) 

-1.95(-3.86, -

0.04) 

1.02(-0.16, 

2.21) 

-0.20(-1.39, 

0.99) 

Moderate 
-0.73(-3.12, 

1.65) 

-3.49(-5.82, -

1.17) 

0.10(-1.35, 

1.55) 

-1.20(-2.65, 

0.25) 

Heavy 
-1.25(-2.72, 

0.21) 

-4.51(-6.09, -

2.92) 

-0.15(-1.04, 

0.74) 

-1.68(-2.68, -

0.69) 

Smoking 

duration 

Never smokers Reference Reference Reference Reference 

0-4 years 
-2.87(-7.12, 

1.37) 

-5.39(-9.44, -

1.35) 

1.54(-1.04, 

4.13) 

0.28(-2.24, 

2.81) 

5-14 years 
-0.62(-3.47, 

2.22) 

-2.09(-4.84, 

0.65) 

0.03(-1.70, 

1.77) 

-0.81(-2.53, 

0.90) 

>15 years 
-0.50(-1.74, 

0.72) 

-3.60(-4.96, -

2.24) 

0.16(-0.58, 

0.91) 

-1.29(-2.14, -

0.44) 

Adjusted by sex, age, marital of status, level of education, socio economic status, drink alcohol, BMI, physical 

activity, Diabetes mellitus, and Healthy Eating Index.  

 

 

 
Figure 1. dose-response relationship between the numbers of cigarettes smoked per day (A), age of onset 

smoking (B), duration of smoking (C), and intensity of exposure to SHS (D) with SBP. 

 
Figure 1 shows the dose-response 

relationship between the number of cigarettes 

smoked per day, age of onset smoking, 

duration of smoking, and intensity of 

exposure to SHS with SBP. After controlling 

the effect of confounding factors, with 

increasing the number of cigarettes smoked 

per day, the SBP was sharply increased in 

women. Although, the SBP slightly decreased 

with increasing the number of cigarettes 

smoked per day in men (Fig. 1A). Also, the 

dose-response relationship indicated the role 

A B 

C D 
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of age of onset smoking in developing 

hypertension. So that, with an increase in the 

age of onset smoking, the SBP decreased in 

women, but with the increase in the age of 

onset smoking, the SBP increased with a slow 

slope (Fig. 1B). Furthermore, the SBP 

linearly increased with increasing the 

duration of smoking (Fig. 1C) and intensity 

of exposure to SHS (Fig. 1D) in both sex 

groups on the SBP had a steeper slope.  

Discussion 

Hypertension and smoking are important risk 

factors for many chronic disease and main 

causes of DALY. Given the population 

pyramid of Iran which forecasts the aging of 

the general population in the not too distant 

future, health authorities and healthcare 

providers should pay more attention to 

hypertension and smoking control. But a 

consensus has not been gained regarding the 

relationship between smoking and 

hypertension.The current study was designed 

to investigate the association between 

hypertension and cigarette smoking within a 

cohort study.   

The prevalence of hypertension in our 

population was 6.4%, nearly 6.8% in men and 

6% in women. This  finding was similar to the 

result of a study conducted in Tehran that 

reported a hypertension prevalence of 5.2% 

(3.8% vs. 6.6% for men and women) (27). 

The overall prevalence of hypertension varies 

in different regions of Iran. In a systematic 

review published in 2019, in Iran, the overall 

prevalence of hypertension in the adult 

population older than 15 years old was 20.4% 

(28). However, this rate of hypertension 

prevalence in Ravansar is relatively lower 

than those reported from other cities of Iran. 

For example, reported rate is 15.1% vs. 

21.4% for men and  women in Isfahan 

(17.5%) (29), 9.0% vs. 14.0% in Mashhad 

(23.0%) (30),  18.7% vs. 25.8% in Khameneh 

( 22.9%) (31), 17.5% vs. 17.6% in Ahvaz 

(17.6%) (32), and 37.1% vs. 39.0% in 

Shahroud (38.2 %) (33). This difference may 

be due to we excluded patients with renal 

failure and kidney stones, cancer, liver 

disease, thyroid disease,  cardiovascular 

disease, and those who were on blood 

pressure-lowering medications, for the 

purpose of this study, and we included 

healthy persons. Therefore, cannot be 

generalized to our general population. In the 

main study, the prevalence of hypertension in 

our population was nearly 16% (34). 

We observed that hypertension was more 

prevalent among people aged 56-65 years, 

Illiterate, diabetics, BMI ≥30, and ex-smoker. 

In accordance with our findings, Jamalizadeh 

and colleagues found that hypertension was 

more prevalent among the illiterate and 45-70 

age group in 2016 (35). 

Furthermore, the prevalence of current 

smoking among our participants aged 35 to 

65 was about 8.4%; nearly 12.4% in men and 

less than 1% in women. Smoking is more 

popular among men. In Iranian culture, 

smoking is a stigma for women. Therefore, 

smoking by women may be underestimated. 

The prevalence rate of smoking in Ravansar 

is relatively lower in comparison with some 

cities of Iran including Bandar Abbas 

(11.7%) (36), Semnan (12.3%) (37), 

Hormozgan (19.5%) (38), and Bushehr 

(11.9%) (39), however, it needs to be noted 

that the prevalence rate of smoking in 

Ravansar is higher than one reported on the 

Birjand (7%) (40). This difference may be 

due to different study populations, methods, 

sample sizes, participants ages, and ethnicity.  

Need to say, Iran is a multicultural and multi-

ethnic country. So, there is a significant 

difference in various geographical locations, 

various ethnicities, various socioeconomic 

and cultural statuses, and lifestyles (35). 

In our study, the effect of smoking on 

hypertension was assessed with adjustments 

for lifestyle, age, BMI, and socio-

demographic characteristics. The results of 

our study indicated that the adujsted mean of 

SBP and DBP of current smokers was lower 

than that of non- and ex-smokers. Okubo et 

al. performed a 5-year follow-up study to 

illuminate the effects of smoking on 

hypertension in Japanese men. They found 

that the adjusted mean of change in SBP and 

DBP of current smokers was significantly 
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lower than in non- and ex-smokers. And also, 

the cumulative incidence of hypertension in 

smokers was lower than in non- and ex-

smokers (41). Savdie et al. carried out a case-

control study, after adjustment for age, sex, 

and obesity, they reported a lower BP in 

smokers than non-smokers (42). Honda et al. 

reported a lower BP level among smokers 

than non-smokers after adjustment for 

alcohol consumption, smoking habit, and 

BMI (43). It is supposed that the current 

smokers are more healthy comparing to ex-

smokers. Ex-smokers have been at higher risk 

of hypertension or other life-threatening 

diseases and therefore, they abandoned 

smoking due to doctor's recommendations. 

On the other hand, it has been found that BP 

after smoking cessation was increased (44). 

Lee et al. has done a 4-year follow-up study 

to assess the effect of smoking cessation on 

BP. Based on their findings, BP was 

increased after smoking cessation compared 

to current smokers and non-smokers (45). 

The rebound phenomenon and the adaptation 

process may be a possible description for 

smokers having lower BP than non- and ex-

smokers. According to this assumption, after 

the first few puffs of a cigarette, BP elevates 

suddenly and after 1-2 hours revert to pre-

smoking levels (46).  

Our findings illustrated that the adjusted SBP 

in light, moderate and heavy smokers was 

significantly lower than in non-smokers and 

also, the adjusted DBP in heavy smokers was 

significantly lower than in non-smokers. In 

line with our results, Okubo et al found that 

the adjusted SBP and DBP in light, moderate 

and heavy smokers were significantly lower 

than in non- and ex-smokers (47). 

We represented that increasing years of 

smoking was associated with increasing SBP 

in a dose-response fashion in both men and 

women. Thuy et al. reported that smoking 

duration was associated with a higher risk of 

hypertension in a dose-response model in a 

sample of Vietnamese men (17). Wenbin et 

al. showed that there is a dose-response 

relation between the duration of smoking and 

hypertension (48). Furthermore, we found 

that women who consumed more packyears 

of cigarettes have increased SBP, while the 

SBP slowly decreased with consuming more 

packyears of cigarettes by men. Conversely, 

Thuy et al. showed that men who consumed 

more packyears of cigarettes had a higher risk 

of hypertension after adjustment for 

confounding variables (17). In contrast, Jean-

Michel et al reported that the risk of 

hypertension was associated with the number 

of cigarettes smoked in French men (49). 

Women have smoked a maximum of 100 

packs per year and men smoked up to 300 

packs per year, however, the SBP in women 

was higher than men. Besides, the 

physiological and anatomical characteristics 

of men and women are different. Women are 

assumed to be inherently more vulnerable, 

while men have more resilience. 

We  demonstrated that  exposure to SHS was 

considerably related to higher SBP in a dose-

response fashion in both men and women. 

These results are in agreement with several 

previous studies. Lei Wu et al. found that the 

persons who had more than 2 hours of daily 

passive cigarette smoking, increased mean 

values of both SBP and DBP (50). The 

Ohasama et al. conducted a study on Japanese 

females in 2010, they reported that passive 

smoking was associated with increased BP 

(51). Park et al observed that hypertension 

was more commonly associated with persons 

who had more than 2 hours of daily passive 

smoking (52). 

The adjusted mean of SBP decreased by 

smoking initiation at older ages. Those who 

started to smoke after 30 years old, had a 4.28 

mmHg (-6.66, -1.90) reduction in the SBP 

than their counterparts. However, smoking 

initiation at a younger age (<30years) was 

associated with lower DBP. There is no 

adequate information reported by some 

studies to compare this result. Morever, the 

dose-response relationship indicated with an 

increase in the age of onset smoking, the SBP 

decreased in women, but with the increase in 

the age of onset smoking, the SBP increased 

with a slow slope. 

 

Strengths and limitations of the study 

Our study faced several limitations: We used 
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self-reported data on smoking; such data 

might be less accurate compared with 

observation. The nature of the study design 

(cross-sectional) did not allow further 

evaluation about the direction of casualty 

between smoking and hypertension. This 

study has some strengths for example this was 

the first population-based study with a large 

sample done in western Iran. In addition, 

participants were evaluated by trained and 

experienced experts. also, people with a 

history of blood pressure-lowering 

medications, renal failure, kidney stones, 

cancer, liver disease, thyroid disease, and 

those with cardiovascular diseases were 

excluded to eliminate confounding variables. 

morever, the dose-response analysis was used 

to show relationship quantitative. 

Conclusion 

Current smokers had significantly lower SBP 

and DBP than their counterparts. smoking 

duration and exposure to SHS were 

considerably related to higher SBP in a dose-

response modeles in both men and women. 

Women who consumed more packs per year 

have increased SBP, while the SBP slowly 

decreased with consuming more packs per 

year by men. With increasing the age of onset 

smoking, the SBP decreased in women, but 

the SBP has not changed in men. Physicians 

must be conscious of the risk of future 

hypertension in persistent smokers, passive 

smokers, and those who have stopped 

smoking. Stricter disciplinary measures and 

prevention policies including prohibiting 

smoking in key public venues, a ban on 

smoking in the home, higher taxation of 

tobacco products are recommended to reduce 

the burden of chronic diseases either directly 

or indirectly caused by smoking. 
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