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Original Scientific Paper
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Objective We analysed data collected during a nationwide cross-sectional household survey to estimate the prevalence of

and identify factors associated with smoking in Pakistan.

Design Population-based, cross-sectional survey [National Health Survey of Pakistan (NHSP) 1990–1994].

Methods A population-based survey was carried out in Pakistan during 1990–1994. A nationally representative sample of

18 135 individuals aged 6 months and older was surveyed. We restricted this analysis to individuals aged 15 years or older

(n=9442). The main outcome measure was self-reported smoking. Smokers were defined as individuals who reported

current smoking and having smoked at least 100 cigarettes or ‘beddies’ during their lifetime.

Results Overall prevalence of smoking was 15.2% [95% confidence interval (CI), 14.5–15.9%]. It was 28.6% (27.3–29.9%)

among men and 3.4% (2.9–3.9%) among women. The highest prevalence was reported in men aged 40–49 years (40.9%).

The independent predictors of smoking identified in the multivariate logistic regression analysis included age, male gender,

ethnicity and illiteracy.

Conclusions One out of every two to three middle-aged men in Pakistan smoke cigarettes. Our findings suggest that

ethnically sensitive smoking control programmes that include measures for improving literacy rates are needed in

Pakistan. Eur J Cardiovasc Prev Rehabil 12:203–208 �c 2005 The European Society of Cardiology

European Journal of Cardiovascular Prevention and Rehabilitation 2005, 12:203–208
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Introduction
It is estimated that in the year 2000 alone, nearly half

of the 4.83 million premature deaths attributable to

smoking in the world occurred in developing countries,

mainly among men aged 30–69 years [1]. According to the

World Health Organization, if appropriate preventive

measures are not taken, the number of these deaths will

increase to 10 million per year by 2030, with 70% of them

taking place in the developing world [2].

South Asians, irrespective of where they live, have an

increased risk of cardiovascular disease (CVD) in part

because they have excess exposure to established CVD

risk factors including diabetes, lack of aerobic exercise

and low levels of high-density lipoprotein cholesterol

[3–7]. Smoking further increases their risk of develop-

ing CVD. In many South Asian populations, smoking

has become widespread, particularly among men, less

educated individuals and the poor [8–10].

Recent published data showing a 20-year loss of life

expectancy in a quarter of persistent smokers [11], adds

to the call for the need to develop effective smoking

control programmes in South Asian countries. However
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lack of nationally representative data in Pakistan on the

burden and determinants of smoking hampers the

development of a relevant and evidence-based smoking

control programme. Those few studies that have looked

at the prevalence of smoking have been conducted in

localized geographical areas [12–17].

The National Health Survey of Pakistan (NHSP) 1990–

1994 was the first nationally representative study to

collect data on smoking in Pakistan [18]. Although the

prevalence of smoking among the Pakistani population

has been reported previously [19], independent deter-

minants of smoking have not been studied. We analysed

the NHSP data to estimate the prevalence of and identify

factors associated with smoking among individuals aged

15 years or older.

Methods
The present analysis is based on data collected during a

cross-sectional nationwide household survey. The NHSP

was commissioned by the Pakistan Medical Research

Council (PMRC) between 1990 and 1994, and designed

and conducted under the technical assistance of the

United States National Centre for Health Statistics. The

survey was administered to a nationally representative

sample (n=18 135 individuals aged 6 months and older)

belonging to 2400 households. This analysis was re-

stricted to individuals aged 15 years or older (n=9442).

The design of the survey was a modification of United

States’ Third National Health and Nutrition Examination

Survey (NHANES III). The details of methodology used

in the NHSP have been reported previously [19–21]. In

summary, the survey used a two-stage stratified design,

taking urban and rural areas of each of the four provinces

of Pakistan as strata. The country was divided into 80

urban and rural primary sampling units. Thirty house-

holds were selected randomly from each unit, and all

members of the household aged at least 6 months were

surveyed. The overall individual response rate was 92.6%.

Data collection involved the use of a questionnaire, which

had been validated in local languages. Data were

collected on variables including demographic, socio-

economic, and lifestyle factors. All respondents under-

went a standardized physical examination by physicians.

Technicians performed anthropometric examinations.

Respondents were asked, ‘Have you smoked at least 100

cigarettes or ‘beddies’ during your entire life?’ Those who

replied ‘yes’ were asked, ‘Do you smoke now?’ Current

smokers were persons who reported current smoking and

having smoked at least 100 cigarettes or ‘beddies’ during

their lifetime. Respondents were also asked, ‘Have you

chewed tobacco or used snuff at least 100 times during

your entire life?’ Those who said ‘yes’ were asked, ‘Do

you chew tobacco or use snuff now?’ Those respondents

who replied they did were reported as current tobacco

chewers/snuff users.

Our definition of ethnicity was based on the mother

tongue of the respondents, which is specific for each of

the five major ethnic groups in Pakistan: Punjabi,

Pushtun, Muhajir, Sindhi, and Baluchi. As reported

previously [20,22], these groups have distinct places of

origin, cultural practices and values, health beliefs, and

behaviours. Furthermore, almost two-thirds of marriages in

Pakistan are consanguineous, resulting in relative homo-

geneity within ethnic groups. Respondent’s socio-economic

status (SES) was defined through a count of a number of

items they owned. This measure has been validated

previously [23]. Literacy was defined as ability to read.

Statistical analysis

We used SAS version 8.0 (SAS Institute Inc., Cary, North

Carolina, USA) for analysis. Means and standard devia-

tions were computed for continuous while proportions

and 95% confidence intervals (CI) for categorical study

variables. The final analysis was restricted to individuals

aged 15 and above belonging to one of the five major

ethnic groups. Thus, the final sample size for the

multivariable model was 8328. The association between

smoking and potential predictors such as age, sex, literacy

status and SES was investigated, using univariate logistic

regression. Variables that were associated with smoking at

P-value <0.2 in the univariate analysis or were biologi-

cally important were considered for multivariate logistic

regression analysis. Factors that were included in the final

model were age, ethnicity, sex, literacy, urban/rural

dwelling. Although socio-economic status was not sig-

nificantly associated with smoking, it was retained in the

final model.

Results
Of the 9442 individuals who were 15 years of age and

older, 15.2% (95% CI, 14.5–15.9%) smoked (Table 1). In

addition, 10.7% (95% CI, 10.1–11.3%) chewed tobacco or

used snuff. The overall prevalence (95% CI) of smoking

was more than eight-fold higher among men (28.6%

[27.3–29.9]) than among women (3.4% [2.9–3.9]) (Table

2). Men aged 40–49 years had the highest prevalence of

smoking: 40.9% (36.9–44.9).

In the univariate analysis, statistically significant associa-

tions (P-value <0.2) were found between smoking and

age, gender, place of dwelling (urban/rural), socio-

economic status, and literacy status. In the multivariate

analysis, men were more likely to be smokers as compared

to women [adjusted odds ratio (OR)=14.64 (95% CI:

12.13–17.67)]. As compared with those aged less than 20

years, subjects aged 20–39 years (adjusted OR=5.57;

95% CI: 4.22–7.35) and 40–59 years (adjusted OR=6.59;

95% CI: 4.93–8.81) were more likely to be current
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smokers. In addition, the odds of smoking among the

Sindhis were 1.34 times the odds of smoking among the

Punjabis. The odds of smoking were lower among

Muhajirs (adjusted OR=0.61; 95% CI: 0.50–0.73) and

the Pashtuns (adjusted OR=0.28; 95% CI: 0.21–0.37) as

compared to the Punjabis. Urban dwelling (adjusted

OR=1.43; 95% CI: 1.23–1.67) and literacy (adjusted

OR=0.69; 95% CI: 0.59–0.80) were also important

independent predictors of smoking (Table 3).

Discussion
Our analysis provides the first nationally representative

estimate of the prevalence of smoking amongst people

aged 15 years or older in Pakistan. The overall prevalence

of smoking among individuals aged 15 years or older was

15.2%, which is comparable to that (15.8%) observed in a

similar study in neighbouring India [10].

In our study, gender was the strongest predictor of

smoking: the prevalence of smoking was 28.6% in men

versus 3.4% in women (P<0.001). This finding is

consistent with those of several regional studies. In a

study conducted in the Ghizar district in northern

Pakistan, the prevalence of current smoking was 43.7%

among men and 5.5% among women (aged 18 years and

older) [16]. These disparities in smoking prevalence by

gender have also been consistent with data from India

and Indonesia [24,25]. For example, in urban Delhi, 45%

men versus 7% women smoked [25]. There are several

factors that may explain gender-specific differences in our

study. First, many women might have concealed their

smoking status from the interviewers for socio-cultural

reasons. Second, smoking by women is not perceived as

socially acceptable in Pakistan and as a result far fewer

women smoke [26]. Because of their historically lower

smoking rates, women in developing countries remain a

key target of the tobacco industry. Efforts to target

women in developed countries have already been

rewarded because there is more smoking among teenage

girls than boys in several developed countries [27]. It is

feared that girls in the developing countries may follow

the same trends [27]. Therefore, concrete efforts are

needed to protect them from the effects of aggressive

marketing policies adopted by multinational and national

tobacco companies.

Our analysis also showed that smoking rates were very

high among men of the most productive age group (20–59

years). Of Pakistan’s 133.6 million population, 54.3

million people (27.4 million men and 26.9 million

women) are in this age group. We estimated that 10.6

million people in this age group (9.6 million men and

1 million women) were current smokers. A very high

prevalence in this age group particularly among men

could result in enormous productivity losses in the

country, and calls for immediate targeted smoking

cessation programs.

Table 1 Characteristics of individuals aged 15 years and above as
assessed in the National Health Survey of Pakistan (n=9442)

Characteristics % (95% CI)*

Current cigarette smokers 15.2 (14.5–15.9)
Currently chew tobacco/snuff only 10.7 (10.1–11.3)
Currently chew tobacco or smoke
cigarette

24.5 (23.6–25.4)

Age (SD) 36.3 (17.1)
Male 46.7 (45.2–48.2)

zHigh SES 17.9 (17.1–18.7)
Middle SES 49.0 (47.9–50.0)
Low SES 33.1 (32.1–34.0)

Height in cms
Male (SD) 167.2 (8.0)
Female (SD) 154.2 (6.8)

Weight in kgs
Male (SD) 57.6 (11.3)
Female (SD) 50.6 (11.3)

Body-mass index (BMI) in kg/m2

Male (SD) 20.9 (4.6)
Female (SD) 21.7 (5.6)

Urban dwellers
Male 36.4 (35.0–37.8)
Female 35.5 (34.2–36.8)

}Literate
Male 46.9 (45.4–48.4)
Female 18.9 (17.8–19.9)

Waist-hip ratio
Male (SD) 0.88 (0.1)
Female (SD) 0.89 (0.1)

NOverweight/obesity
Male 13.5 (12.5–14.5)
Female 19.6 (18.5–20.7)

*Values given as % [95% confidence interval (CI)] unless otherwise indicated.
zSocio-economic status: three levels of economic status were defined through a
simple count of the number of items owned. }Literacy was defined as ability to
read. NOverweight/obesity was defined as BMI greater than 25 kg/m2.

Table 2 Age specific prevalence of cigarette smoking in Pakistan as assessed in the National Health Survey of Pakistan (n=9442)

All Men Women

Age group
(years)

Number of subjects Prevalence of smoking
(95% CI)

Number of subjects Prevalence of smoking
(95% CI)

Number of subjects Prevalence of smoking
(95% CI)

15–19 1646 4.4 (3.4–5.4) 797 8.3 (6.4–10.2) 849 0.7 (0.1–1.3)
20–29 2411 14.4 (13.0–15.8) 1050 30.1 (27.3–32.9) 1361 2.1 (1.3–2.9)
30–39 1849 20.3 (18.5–22.1) 830 39.9 (36.6–43.2) 1019 4.3 (3.1–5.5)
40–49 1311 21.4 (19.2–23.6) 587 40.9 (36.9–44.9) 724 5.7 (4.0–7.4)
50–59 971 17.9 (15.5–20.3) 481 31.8 (27.6–36.0) 490 4.3 (2.5–6.1)
Z60 1254 14.5 (12.6–16.4) 669 32.7 (29.1–36.3) 585 5.1 (3.3–6.9)
Total 9442 15.2 (14.5–15.9) 4414 28.6 (27.3–29.9) 5028 3.4 (2.9–3.9)

CI, confidence interval.
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The prevalence of smoking increased abruptly at younger

ages with rates of 8.3% (6.4–10.2%) in men jumping to

30.1% (27.3–32.9%) in those aged 20–29 years. It is quite

possible that the relatively lower rate of smoking in

teenagers is due to under-reporting. Data from the

United States indicate that a significant increase in

smoking rates has occurred among persons aged 18–24

years over the past few years [28]. Data from developing

countries also indicate that teenage smoking is a growing

problem [10,29–31]. Thus, it is extremely important

to target this vulnerable segment of the population in

smoking cessation programmes.

An important finding of our analysis was the lower

smoking rates among men aged 50 years or older.

Although it is possible that men in this group are giving

up smoking or never taking it up, one possible explana-

tion is that many of smokers could be dying of smoking-

related illnesses. Similar lower rates have also been

reported in India [10]. A large study indicated recently

that among males in India, smoking is associated with a

quarter of all deaths in middle age (with a loss of 20 years

of life expectancy). Further, a third of the deaths caused

by smoking are from vascular disease [11]. The relatively

early age of CVD and CVD-related deaths among South

Asians compared with other ethnic groups is well

documented [32,33]. For example in India nearly half of

CVD-related deaths occur below the age of 70 years as

compared to developed countries where only one in five

of these deaths occur below the age of 70 years [34]. In a

case–control study, we recently found that current

smoking was associated with a very high risk of acute

myocardial infarction (AMI) in young South Asians [35].

Further research is needed to investigate the causes of

relatively lower rates of smoking in individuals aged 50

years and above.

The association between ethnicity and smoking has been

reported widely [36,37]. For example in the UK, men of

South Asian origin had a higher prevalence of smoking

than men in the general population. However, South

Asian women had a lower prevalence of smoking than

women in the general population [37]. Our analysis

showed that the prevalence of smoking varied widely

among the five major ethnic groups in Pakistan. Smoking

rates were higher among the Sindhis than the Punjabis.

As compared with the Punjabis, the odds of smoking were

lower among the Muhajirs and the Pashtuns. However,

both these groups, particularly the Pashtuns had a very

high prevalence of snuff/chewable tobacco use. Our

analysis showed that 20.5% of Pashtuns chewed tobacco

or used snuff (data not shown). The use of snuff (naswar)

is particularly common in Pakistan’s Pushtun-populated

areas because they are the leading growers of tobacco.

Like chewing tobacco, naswar is made locally in small

shops. It is far cheaper than cigarette and readily available

even in remote villages. Similarly, tobacco chewing is

particularly common in Pakistan’s Muhajirs (11.8%)

because it may well be that they brought with them this

habit from India where tobacco chewing is a public health

problem. Around 20% people currently chew tobacco in

India [10]. A sound understanding of ethnic differences

in smoking rates is necessary because it helps provide

information needed to develop appropriate tobacco

control programmes. Based on our findings, we recom-

mend ethnically sensitive tobacco control policies in

Pakistan focusing more on chewable tobacco in the

Pashtuns.

Table 3 Unadjusted and adjusted odds ratio for cigarette smokers for adults aged 15 years and above and belonging to one of the five
major ethnic groups (n=8328)

Characteristics
All Smokers (%) Unadjusted odds ratio for cigarette

smoking (95% CI)
*Adjusted odds ratio for cigarette smoking

(95% CI)

Number of individuals 8328 1280 (15.3)
Age groups in years

< 20 1485 63 (4.9) 1.00 1.00
20–39 3757 641 (50.1) 4.63 (3.55–6.04) 5.57 (4.22–7.35)
40–59 1991 408 (31.9) 5.80 (4.41–7.63) 6.59 (4.93–8.81)
Z60 1095 168 (13.1) 4.08 (3.02–5.51) 3.45 (2.50–4.76)

Ethnicity (%)
Punjabi 3698 655 (51.1) 1.00 1.00
Muhajir 1673 219 (17.1) 0.70 (0.59–0.83) 0.61 (0.50–0.73)
Baluchi 295 53 (4.1) 1.02 (0.75–1.39) 0.74 (0.53–1.04)
Sindhi 1520 285 (22.3) 1.07 (0.92–1.25) 1.34 (1.12–1.59)
Pushtun 1142 68 (5.3) 0.29 (0.23–0.38) 0.28 (0.21–0.37)

Male (%) 3579 1128 (88.1) 11.2 (9.39–13.4) 14.64 (12.13–17.67)
Urban dwellers (%) 3208 533 (41.6) 1.17 (1.03–1.32) 1.43 (1.23–1.67)
Literate (%) 2861 491 (38.4) 1.23 (1.09–1.39) 0.69 (0.59–0.80)
Socio-economic status (SES)
Low SES 2523 420 (32.8) 1.00 1.00
Middle SES 4199 640 (50) 0.90 (0.79–1.03) 1.03 (0.88–1.20)
High SES 1606 220 (17.1) 0.80 (0.67–0.95) 1.13 (0.92–1.39)

*Adjusted odds ratios for smoking cigarette are based on the multivariable model. This analysis was restricted to individuals aged 15 and above belonging to one of the
five major ethnic groups (n=8328). CI, confidence interval.
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Our results also indicated an independent association

between place of dwelling and current smoking. Indivi-

duals living in urban areas were more likely to be smokers

as compared with rural-dwellers (adjusted OR=1.43;

95% CI: 1.23–1.67).

It is interesting to note that in the univariate analysis

literacy was associated with smoking (OR=1.23, 95% CI:

1.09–1.39). However, this relationship reversed in the

bivariate analysis after adjusting for male gender

(OR=0.64; 95% CI: 0.56–0.73) suggesting that the

apparently higher rates of smoking in literate versus

illiterate respondents were confounded by a greater

proportion of men as compared to women in the latter.

The multivariate analyses confirmed that literate respon-

dents were less likely (adjusted OR=0.69; 95% CI: 0.59–

0.80) to be current smokers as compared with their

illiterate counterparts. It is likely that literate people

were more aware of the health hazards of smoking as

compared with their illiterate counterparts. Various

studies have suggested that uneducated people are more

likely to smoke than their educated counterparts [10,25].

Although the dichotomy of literacy status into literate

and illiterate limits its comparability with other studies,

our study has major implications for smoking control

policy in Pakistan because the majority of adults aged 15

and over (43.6 million of 76.5 million) in the country are

illiterate (unable to read). Therefore, public policy for

prevention of smoking must also prioritize measures for

improving literacy rates in Pakistan, and ensure that

messages are available for illiterate people.

Our analysis had the following limitation. The definition

of smoking is based on self-reported smoking and not on

serum cotinine levels, which are a better measure of

smoking status. However, a good agreement occurs

between self-reported smoking status and high serum

cotinine levels [37].

Conclusions
Our analysis of a large nationally representative data

provides important information on the prevalence and

determinants of smoking in Pakistan and could pave the

way for the development of a smoking control programme

in the country. One out of every two to three middle-aged

men smoke cigarettes in Pakistan. Our findings suggest

that ethnically sensitive smoking control programmes

that include measures for improving literacy rates are

needed in Pakistan.
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