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Abstract

Tobacco use and related exposure in Pakistan are responsible for approximately 110,000 deaths.
While previous studies have reported improved knowledge about the health risks of cigarette
smoking among the general population due to ongoing tobacco control programs, fewer studies
have investigated such knowledge in young adults. Thus, we conducted a comparative cross-sec-
tional study of 220 young adult students aged 22 years (interquartile range (IQR) = 2) enrolled at a
public university to assess their knowledge of the health risks of cigarette smoking and to compare
this knowledge between smokers and nonsmokers. The self-administered semistructured ques-
tionnaire collected sociodemographic data, cigarette smoking status, and knowledge about the
health risks of cigarette smoking. Data were analyzed using descriptive statistics, the chi-square
test, and the Mann-Whitney U test. Overall, most young adults were nonsmokers (69.09%), and the
remaining 30.91% of smokers smoked an average of 5.31 + 2.40 cigarettes daily for 3.80 + 1.33 years,
primarily in rural areas (p < 0.05). Nearly half of the young adults showed good knowledge of the
health risks of cigarette smoking, irrespective of smoking status (smokers = 54.41%, nonsmokers =
53.29%). Conversely, few young adults demonstrated poor knowledge (smokers = 10.29%, non-
smokers = 6.58%) about the health hazards of cigarette smoking. Our findings showed that smoking
rates were higher among young adults in rural settings than in urban areas. In addition, knowledge
of gender-specific health risks associated with cigarette smoking, such as pregnancy-related com-
plications in female smokers and male impotence in male smokers, was low. Nonetheless, almost
half of the young adults displayed good knowledge of most of the potential health risks of cigarette
smoking, regardless of their smoking status.
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1. Introduction

The tobacco epidemic is an enormous public health threat, killing over 8 million
people annually, of which nearly 1.2 million deaths occur from secondhand smoke ex-
posure [1]. All types of tobacco are detrimental to health, including pipe tobacco, water-
pipe tobacco, roll-your-own tobacco, smokeless tobacco, bidis, cigarillos, kreteks, and
cigars, but cigarette smoking is the most common form of tobacco used globally [2]. To-
bacco smoke contains more than 4,000 chemicals with harmful exposure to human be-
ings [3]. Moreover, it is one of the significant risk factors for noncommunicable diseases
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(NCDs), such as chronic respiratory diseases, diabetes, cancer, and cardiovascular dis-
eases [4].

Globally, there are 1.3 billion tobacco users, among whom over 80% live in low- and
middle-income countries (LMICs), accumulating the highest burden of tobacco-related
morbidity and mortality as reported by the World Health Organization (WHO) [2]. Alt-
hough tobacco prevalence has declined over the last two decades across LMICs, the pro-
spective prevalence is expected to surpass 12% in low- and 20% in middle-income coun-
tries [5]. The ultimate health consequences concerning tobacco can be a menace to the
health systems of such countries due to the lack of preparedness to deal with the acute
need for care of associated diseases [6].

In Pakistan, tobacco-related diseases are responsible for nearly 110,000 deaths. To-
bacco use and exposure are responsible for the deaths of 15% of males and 1% of females,
underscoring a notable gender disparity [7]. In Pakistan, 45.2% of rural households ex-
perience indoor tobacco smoke compared to 34.9% of urban households [8]. A recent re-
port on the global tobacco epidemic revealed that among Pakistani males aged 15 to 49,
the prevalence of cigarette smoking, tobacco smoking, tobacco use, and smokeless to-
bacco use was 21.9%, 22.6%, 34.6%, and 14.6%, respectively. On the other hand, the prev-
alence of cigarette smoking among females was considerably lower, with rates of 3.4%,
4.7%, 7.8%, and 3.4% for cigarette smoking, tobacco smoking, tobacco use, and smoke-
less tobacco use, respectively [9]. Additionally, 60% of smokers in Pakistan start using
tobacco during their adolescent years. Of these, 47% initiate with smokeless tobacco
products, and 45% begin with cigarettes. Water pipes account for only 8% of initial to-
bacco use, and 65% of users prefer cheaper brands [10]. Baluchistan Province has rec-
orded a higher prevalence of smoking among middle-aged and older adults [11].

The WHO Framework Convention on Tobacco Control (FCTC) supports Pakistan as
a member country in implementing complete tobacco control programs through its
MPOWER initiative [12]. This initiative encompasses monitoring tobacco usage, suggest-
ing interventions, protecting the public from tobacco smoke, offering assistance to those
who wish to leave tobacco, cautioning about the hazards of tobacco, imposing prohibi-
tions on the publicity, promotion, and sponsorship of tobacco products, increasing to-
bacco levies and developing sustainable alternatives to tobacco [13].

Strong evidence indicates that excessive use of health precautions increases public
awareness about the health risks of tobacco use, elevates quit attempts, and lessens
smoking uptake [14]. Furthermore, various studies have shown an improved level of
knowledge regarding the health risks of cigarette smoking among the general population
in consideration of micro- and macrolevel ongoing tobacco control programs [15, 16, 17].
Unfortunately, the literature lacks local studies focusing on the hazards of tobacco use in
young adults. Therefore, this study was conducted to assess the knowledge about the
health risks of cigarette smoking among young adults and to compare the knowledge
level between smokers and nonsmokers.

2. Materials and methods
2.1. Study design and ethical approval

This comparative cross-sectional study involved human participants and was con-
ducted in accordance with international ethical guidelines for research involving hu-
mans. The study received ethical and academic approval from the Departmental Aca-
demic Review Committee at COMSATS University Islamabad, Pakistan (No. DARC-CUI-
LHR-19-021). By following these ethical standards, the study aimed to ensure the well-
being and safety of the participants and to contribute to scientific knowledge in the field
of public health.
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2.2. Study setting

This study was carried out in a prominent public university in Lahore, comprising
five operational campuses and 658 affiliated colleges [18]. The university has a student
population of 49,520, enrolled in various degree programs and diploma courses. The
study was conducted over a period of one month, from mid-October to mid-November
2019.

2.3. Participant recruitment

The study enrolled young adult participants between the ages of 18 and 24 who were
currently enrolled in undergraduate degree programs or diploma courses and willing to
share information about their smoking habits. The study primarily focused on cigarette
smoking as a form of tobacco use. Participants who declined to participate or did not
complete the survey questionnaire were excluded from the study.

2.4. Sample size and sampling technique

The sample size for this study was determined using the WHO calculator, with a sig-
nificance level of 5% and test power of 95%. Anticipated population proportions were set
at0.30 and 0.06, and the proportion of male smokers (30%) and female smokers (6%) was
derived from a previous study [19]. The final sample size was calculated to be 64, but to
account for potential attrition, the sample size was increased to 80 for smokers and 80 for
nonsmokers. Due to the relatively low prevalence of cigarette smoking among university
students, efforts were made to ensure the representation of both smoker and nonsmoker
participants. This was achieved through the use of a convenience sampling method and
continued data collection until a minimum number of nonsmoker participants was
reached.

2.5. Questionnaire construction

The semistructured questionnaire used in this study consisted of demographic in-
formation, cigarette smoking status, and knowledge about the health risks of cigarette
smoking. The knowledge section of the questionnaire was adapted from previous studies
with slight modifications [11, 12].

2.6. Data collection

Prior permission was obtained from the university and affiliated colleges' admin-
istration. Self-administered questionnaires in both English and Urdu were used to collect
anonymous data. Before data collection, the research team explained the study's objec-
tives to the young adults. The data enumerators comprised one trained medical graduate
and two social sciences graduates who distributed questionnaires to eligible young
adults. On average, respondents took between 8 and 12 minutes to complete the ques-
tionnaire.

2.7. Study measures

The study questionnaire collected demographic information of young adults, includ-
ing age (in years), gender (male, female), area of residence (urban, rural), monthly
household income [in Pakistani rupees (PKR)], family system (nuclear, joint), and field
of study (social sciences, science and technology, and management sciences).

Additionally, current cigarette smoking status was assessed, along with supple-
mental questions regarding the duration of cigarette smoking and the number of ciga-
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rettes smoked per day. The study instrument assessed participants' knowledge of the
health risks associated with cigarette smoking, which covered the link between smoking
and various diseases, such as ischemia, myocardial infarction, chronic obstructive lung
diseases, and respiratory disorders, as well as the potential for smoking to cause various
types of cancer. The questionnaire also included two gender-specific items that asked
about the cause of male impotence and pregnancy-related complications. Participants
were also asked about their knowledge of the harmful chemicals in cigarettes and their
understanding of passive smoking and its potential risks.

Finally, young adults' knowledge regarding the health risks of cigarette smoking was
assessed using a set of 14 questions, with each correct answer assigned one score. The
overall knowledge of young adults was classified using the modified Bloom's cutoff point,
with scores ranging between 11 and 13 (80 — 100%) classified as good, 7 - 10 (50 - 79%) as
moderate, and less than 7 (< 50%) as poor [20].

Before the survey, the respondents who smoked cigarettes in the last 30 days (even
a puff) were considered smokers. Moreover, to classify study participants as either rural
or urban residents, we operationalized these categories as individuals who have resided
predominantly in a rural or urban area for a significant duration of their lifetime and who
have not relocated to an area with the opposite designation within the previous three-
year period. This approach to classification aimed to capture a stable and enduring resi-
dency status for participants while accounting for potential fluctuations in residential lo-
cation over time.

2.8. Statistical analysis

The collected data were entered into Statistical Package for Social Sciences (SPSS)
[version 26.00 (IBM Corp., Armonk, NY, USA)]. Descriptive statistics were calculated us-
ing the frequencies, percentages, mean, standard deviation (SD), median, and interquar-
tile range (IQR). To analyze the demographic characteristics of young adults by smoking
status, including gender, area of residence, family system, and field of study, the chi-
square test was used, with the Mann-Whitney U test used for age and monthly family
income, based on the normality of data. The chi-square test compared the knowledge
about specific and overall health risks of cigarette smoking in young adults by smoking
status. A significance level of p < 0.05 was considered significant.

3. Results

Out of 220 respondents, the majority of young adults were nonsmokers (69.09%),
while 30.91% were smokers. Table 1 reveals a significant difference in the number of
nonsmokers between genders, with both male and female respondents having a signifi-
cantly higher number of nonsmokers than smokers (p < 0.003). Additionally, a higher
proportion of respondents residing in rural areas were smokers than those living in ur-
ban areas (p = 0.007). However, there was no significant difference in smoking preva-
lence among respondents when considering family system and field of study (p = 0.123
and 0.371).

Table 2 presents additional sociodemographic differences between respondents
based on their cigarette smoking status. The results show no significant age or monthly
household income differences between smokers and nonsmokers (p = 0.412 and 0.138).
Smokers were also asked about the duration of their cigarette smoking and the average
number of cigarettes smoked per day. On average, smokers reported smoking for 3.80 +
1.33 years and consuming 5.31 + 2.40 cigarettes per day.
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Table 1. Young adults' characteristics by cigarette smoking status (n = 220).
Smokers Nonsmokers
Sociodemographic Factors n=68 n=152 pvalue”
N % N %
Male 57 37.01 97 62.99 .
Gender 0.003
Female 11 16.67 55 83.33
. Urban 33 24.26 103 75.74 »
Area of residence 0.007
Rural 35 41.67 49 58.33
. Nuclear 51 34.29 98 65.77
Family system . 0.123
Joint 17 23.94 54 76.06
Social Sciences 15 35.71 27 64.29
Field of study Science and Technology 39 27.66 102 72.34 0.371
Management Sciences 14 37.84 23 62.16
* Variables were compared using the Chi-square test. ** Significant value (p < 0.05).
Table 2. Young adults' demographic attributes by cigarette smoking status (n = 220).
Smokers Nonsmokers
Sociodemographic Factors n=68 n=152 pvalue”
Median IQR Median IQR
Age (in years) 22.00 2.00 22.00 2.00 0.412
Monthly family income (in PKR) 50,000.00 30,750.00 44,000.00 27,750.00 0.138

* Variables were compared using the Mann-Whitney U test.

Table 3 shows that overall knowledge of the health risks of cigarette smoking was

high among smokers and nonsmokers, with no significant difference for myocardial is-
chemia and infarction (p = 0.083), chronic obstructive lung diseases (p = 0.716), respira-

tory disorders (p = 0.246), and six types of cancers.

Table 3. Health risks of cigarette smoking in young adults by smoking status (n = 220).

Smokers Nonsmokers
Health Risks of Cigarette Smoking n=68 n=152 pvalue”
N % N %
Myocardial ischemia and infarction 50 73.53 127 83.55 0.083
Chronic obstructive lung diseases 56 82.35 122 80.26 0.716
Respiratory disorders 56 82.35 134 88.16 0.246
Esophagus cancer 55 80.89 117 76.97 0.598
Larynx cancer 54 79.41 116 76.32 0.613
Lung cancer 58 85.29 142 93.42 0.053
Pharynx cancer 59 86.76 125 82.24 0.402
Stomach cancer 51 75.00 110 72.37 0.684
Oral cavity cancer 57 83.82 130 85.53 0.744
Cause of male impotence 27 47.37 61 62.89 0.077
Pregnancy-related complications 7 63.64 41 74.55 0.259
Cigarette contains hazardous toxic substances 51 75.00 115 75.66 0.917
Cigarette contains hazardous chemical compounds 53 77.94 124 81.58 0.529
Passive smoking is as dangerous as active smoking 50 73.53 111 73.03 0.938

* All variables were compared using the chi-square test. ** Two variables are analyzed gender specific,
including the 'cause of male impotence' (i.e., males: smokers = 57, nonsmokers = 97) and 'pregnancy-related

complications' (i.e., female: smokers = 11, nonsmokers = 55)

Table 4 presents the overall level of knowledge in young adults based on the modi-
fied Bloom's cutoff point. Nearly half of the respondents demonstrated good knowledge
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about the health risks of cigarette smoking, regardless of smoking status (smokers =
54.41%, nonsmokers = 53.29%), followed by moderate knowledge. However, a small
number of respondents, whether smokers (10.29%) or nonsmokers (6.58%), had poor
knowledge about the health risks of cigarette smoking. Nevertheless, the overall level of
knowledge in young adults did not vary significantly by smoking status (p = 0.567).

Table 4. Overall knowledge of health risks of cigarette smoking in young adults (n = 220).

Smokers Nonsmokers
Health Risks of Cigarette Smoking n=68 n=152 pvalue”
N % N %
Good 37 54.41 81 53.29
Moderate 24 35.29 61 40.13 0.567
Poor 7 10.29 10 6.58

* Variables were compared using the chi-square test.

4. Discussion

Our study revealed that many young male adults were smoking cigarettes, with a
higher likelihood of smoking among those living in rural areas than in urban areas. Ad-
ditionally, our findings indicated a long duration of addiction and significant daily ciga-
rette consumption among young adults with a smoking history. While nearly half of the
young adults had good knowledge about potential health risks associated with cigarette
smoking, the other half had a moderate to low level of knowledge, irrespective of their
smoking status.

Our results are consistent with the study performed to determine smoking patterns
and risk awareness among young adults from twenty-three countries by recruiting stu-
dents from the age of 17 to 30 years enrolled in courses unrelated to healthcare [21]. The
study highlighted that smoking was more prevalent in developed and developing coun-
tries. Moreover, most respondents' overall level of smoking risk awareness was satisfac-
tory. However, contrary to our study results, specific health risk awareness was low
among youngsters from the developing world who were unaware of the specific health
risk of tobacco smoking [21]. Another Polish study assessed awareness of the harmful
effects of secondhand smoke among smokers and nonsmokers and reported that most
respondents had good levels of awareness, except for cancer-related risk factors, which
were low among smokers and males [22]. The improved knowledge of young adults may
be due to mass media awareness campaigns, printed warning signs on smoking packs,
and displayed banners over smoking shops and stalls [23, 24]. However, in contrast with
our results, an Iraqi study found that the level of awareness regarding health risks and
specific healthcare issues among smokers was comparatively lower than that among
nonsmokers [25].

Itis evident from the literature that smoking behavior is related to gender [26]. How-
ever, smoking was restricted to males in the earlier 19th century when the masculine
smoking style was symbolized as 'aggressive' or 'rude' [27]. However, this trend gained
popularity among females by the mid-20th century, ultimately reducing this gender gap
significantly, especially in Western countries where females smoke just as much, if not
more, than their male counterparts [28]. Various factors contribute to women's likeli-
hood of smoking cigarettes, including age, media influence, social pressures, working
environment, and social norms [29]. Furthermore, many female smokers reported pleas-
ure as one of the main reasons for cigarette smoking. The upward trend of smoking
among young females can also be attributed to marketing campaigns of the tobacco in-
dustry targeting women as potential customers [30].
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Our results align with a US-based study reporting a higher prevalence of smoking
among residents of rural areas (28%) than among those living in urban areas (22%) [31].
Another Chinese study reported a high prevalence of smoking among students from rural
communities compared to those from urban communities, with an overall good level of
awareness regarding the health risks of smoking [32]. Contrary to our study results, a
German national survey assessed disparities among societies in smoking behaviors by
including more than one million respondents above the age of 10 years and reported that
people living in urban societies were likelier to be smokers than those living in rural so-
cieties [33]. However, the smoking status of people in rural areas was influenced by gen-
der, socioeconomic status, and unemployment status [34, 35].

Generally, knowledge of the gender-specific health risks of cigarette smoking, such
as pregnancy-related complications in female smokers and male impotence in male
smokers, is low [25, 36]. For example, in our study, female smokers were comparatively
less aware of pregnancy-related complications, consistent with another study performed
in a healthcare facility to assess the health risks of smoking specifically to genders and
reported that the majority of the respondents were well aware of the common health
risks associated with smoking [37]. However, most respondents were unaware that smok-
ing causes ectopic pregnancy, cervical cancer, and early menopause. This may be due to
the dissemination of specific and limited warning signs regarding hazardous health risks
of cigarette smoking, e.g., lung and mouth cancer, through print media, electronic me-
dia, warning labels on cigarette packs, and display of compulsory warning signs at the
point of sale of tobacco products [38]. Moreover, age positively correlates with better
knowledge of smoking health risks, suggesting lower health risks among young adults
but higher knowledge among older adults [39].

This study recruited young male and female adults with reasonably educated pro-
files who can better comprehend the information requested belonging to diverse socio-
demographic backgrounds. Moreover, the study provides baseline information on the
knowledge-related health risks of cigarette smoking from the local context, which marks
the potential strengths of the study. On the other hand, the study also bears some limita-
tions. For example, the convenience sampling method may contribute to biases in the
study. In addition, the study cannot be generalized to the community's young adults who
have never been enrolled in university education. Therefore, we recommend that future
large-scale surveys be conducted to explore knowledge about the health risks of cigarette
smoking among young adults in the community.

5. Conclusions

The study findings showed that smoking rates were higher among students living in
rural areas than among those living in urban areas. Moreover, knowledge of gender-spe-
cific health risks associated with cigarette smoking, such as pregnancy-related complica-
tions in female smokers and male impotence, was low. Despite this, almost half of the
young adults showed good knowledge of the potential health risks of cigarette smoking,
irrespective of their smoking status. Nonetheless, the study identified a research gap re-
garding the determinants that prevent young adults from quitting smoking, emphasizing
further research to assess these determinants and propose policy implications.
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