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ABSTRACT 
Background: Cigarette smoking is a reversible cause of cardiopulmonary diseases that may, in other cases, cause 
short-term and long-term complications, including declined aerobic capacity in adolescents. This study aimed to iden-
tify the most common smoking trends, associated short-term complications and the effect on aerobic endurance 
among young adults. 
Methodology: An analytical cross-sectional study was conducted in Rawalpindi & Islamabad, recruiting 140 partici-
pants (88 males, 52 females). Smokers and non-smokers aged 16 to 26 years were selected through non-probability 
convenience sampling over 5 months (February-June 2019). The Basic Smoking Assessment Questionnaire (BSAQ), 
the Modified Borg Scale, and the Progressive Aerobic Cardiovascular Endurance Run (PACER) test were used for data 
collection purposes. The Kolmogorov-Smirnov test was used to assess the normality of the data. 
Results: Cigarette smoking is the most common mode of smoking (25%), while halitosis (bad breath) was the most 
frequently occurring short-term complication (8.6%). The VO₂ max evaluated via Progressive Aerobic Cardiovascular 
Endurance Run (PACER) showed a significant difference (p<0.001) in endurance between smokers and non-smokers. 
Non-smokers had greater cardiovascular endurance than smokers.  
Conclusion: Smoking is highly prevalent among young adults and is associated with early short-term adverse effects 
and reduced cardiorespiratory fitness. Also, smoking among young adults was predominantly cigarette-based, with a 
considerable proportion engaging in multiple forms of tobacco use. The findings highlight the need for targeted to-
bacco control strategies and early interventions to reduce smoking-related short-term health complications in this 
population. 
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INTRODUCTION 

The act of inhaling and exhaling tobacco or narcotic smoke 
is known as smoking. People who smoke or have smoked 
at least 100 cigarettes throughout their lives are consid-
ered smokers.1 Non-smokers are those who have never 
smoked cigarettes or who have smoked fewer than 100 cig-
arettes in their lifetime. According to an international 
study, 15.2% of people are smokers (28.6% men and 3.4% 
women).2 The highest prevalence was reported in men 
aged 40 to 49 years. In Pakistan, the majority of smokers 
are middle-aged men, with two out of every three smokers, 
there are multiple factors such as gender, culture, socio-  
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economic status, age, education, and geography all have a 
substantial impact on prevalence, which emphasizes the 
need for ethnically sensitive tobacco control programs and 
improved literacy initiatives.3  
 Smoking prevalence in Pakistan varies by location, 
with national rates are 14.2% in people aged 8 and older 
and 19% for aged 15 and older. Khyber Pakhtunkhwa has 
the lowest rate (7.1%), while Sindh has the highest (16.2%). 
It is highly gendered (25.4% males vs 3.5% females; p < 
0.001), more common in urban areas except in Sindh (re-
verse pattern), and peaks among males aged 25–44, with a 
post-44 decline that varies by province.4 Smoking preva-
lence is also high in rural Sindh, with approximately 55% of 
males initiating smoking by the age of 20 years. Despite 
widespread awareness of its detrimental effects on pulmo-
nary and cardiovascular health, increased age and higher 
income have been positively associated with smoking prev-
alence.5 Despite cigarettes having the highest tar/nicotine 
content in the world and a 5% yearly industry increase, Pa-
kistan lacks effective tobacco control.6 Smoking is a major 
preventable cause of death worldwide, accounting for 24% 
of deaths in men and 7% in women in developed countries. 
Smokers lose an average of 8 years of life. Since 1955, non-
smoking-related mortality has decreased to 65% in nations 
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that are members of the Organization for Economic Co-op-
eration and Development (OECD).7 Although nicotine de-
pendency affects public smoking behaviors, both genders 
exhibit similar quit intentions. Social dynamics further in-
crease gender inequalities, with women experiencing 
greater societal pressure to quit, often from children, while 
men experience it from peers. Education plays a protective 
role, with college graduates more likely to quit, smoke 
fewer cigarettes, and choose low-nicotine brands com-
pared to those with only a high school education.8 Eco-
nomic factors may affect prevalence; for example, a 10% 
increase in cigarette prices in Pakistan led to a 4.8% decline 
in consumption.9 Adult cigarette consumption has in-
creased somewhat globally by 7.1%, but it continues to rise 
in underdeveloped countries while declining in developed 
countries. In men under 65, smoking is the primary cause 
of 25% of ischemic heart disease, 75% of chronic bronchi-
tis/emphysema, 90% of lung malignancies, and significant 
respiratory morbidity in children from smoking families.10 
Early cardiovascular consequences include arterial stiffness 
following a single cigarette, prothrombotic states, acute 
myocardial infarction risk even at moderate exposure, en-
dothelial dysfunction in young smokers, and elevated sym-
pathetic activity.11,12 Reduced cardiac, respiratory, and 
muscular endurance, increased heart rate and blood pres-
sure, and compromised exercise physiology are additional 
short-term effects.13,14 E-cigarettes and water pipes are 
other forms that have similar autonomic effects. Passive 
smoking accelerates lung functional decline, especially in 
young female athletes.15 
 Young adulthood represents a critical window for 
smoking initiation and escalation, with one-fifth of smokers 
trying their first cigarette after age 18 and intensity increas-
ing thereafter.16 College students smoke to boost their self-
esteem, relieve boredom, or control their emotions17; 
sportsmen use water pipes more frequently.18 The risk of 
early menopause, estrogen insufficiency, and osteoporotic 
fractures increases manifold in women.19, 20 Compared to 
active non-smokers, sedentary smokers have a nine times 
greater fatal myocardial infarction rate.21 In the next few 
years, increasing tobacco use will result in one billion 
deaths if no measures are introduced to control the 
trend.22 Taxation, labelling, education, and restrictions are 
examples of effective policies that can significantly impact 
future mortality and cut young-adult usage in half.23, 24 
 While there is enough evidence of the long-term 
health risks associated with smoking, there is a scarcity of 
literature reporting the early physiological alterations in 
young adults particular to tobacco use and its different 
forms. According to the current body of literature, no pre-
vious research has specifically evaluated cardiovascular en-
durance using the Progressive Aerobic Cardiovascular 
Endurance Run (PACER) test in young smokers and non-

smokers. Therefore, this study was undertaken to address 
this evidence gap, generating gender-specific insight and 
improving awareness of the immediate health conse-
quences of tobacco use along with its various forms to sup-
port early smoking prevention and cessation strategies. 
 

METHODOLOGY 

An analytical cross-sectional study was conducted in Ra-
walpindi and Islamabad over a period of five months (Feb-
ruary 2019 to June 2019). The study was approved by 
Ethical Review Committee of Foundation University Medi-
cal College (Reference No. FF/FUMC/215-1Phy/19). A writ-
ten informed consent was obtained from all the 
participants. Confidentiality was ensured through the 
anonymization of all data collection forms, with no per-
sonal identifiers recorded or linked to the study dataset. 
 A total of 140 healthy young adults (aged 16 to 26 
years) were recruited through non-probability purposive 
sampling. Participants included both smoking and non-
smoking residents of Rawalpindi and Islamabad. Young 
adults having any kind of cardiopulmonary, congenital, he-
reditary, or neuromuscular disorder or having any type of 
acute injury were excluded from this study. A self-struc-
tured questionnaire was used to collect data on de-
mographics and general information regarding short-term 
complications and family awareness. Cardiovascular en-
durance was assessed by calculating VO₂max using the 
PACER test, a 20-metre shuttle run in which participants 
completed increasing numbers of laps (starting at 7 laps) 
according to their aerobic capacity.25 Rating of perceived 
exertion (RPE) levels were also measured using the Modi-
fied Borg scale (MBS). During the PACER test, participants 
were asked how they would rate the levels of dyspnea 
(shortness of breath), with 1 as no exertion at all and 10 as 
maximum exertion levels. Perceived exertion was assessed 
using a modified Borg scale while performing a 20-metre 
run test. The Basic Smoking Assessment Questionnaire 
(BSAQ) was used to evaluate the trends of smoking among 
young adults. Both smokers and non-smokers participants 
from Rawalpindi and Islamabad were recruited using the 
non-probability Purposive sampling technique. Written in-
formed consent was obtained from all the participants af-
ter a detailed explanation of the objectives, procedures 
and voluntary participation. A printed self-structured ques-
tionnaire was provided to participants along with the 
BSAQ. The BSAQ form was completed only by smokers, 
while the PACER test was performed by all the participants, 
including non-smokers. Participants performed the PACER 
test willingly, and no injuries or adverse events occurred 
during data collection.  

Data were analyzed using IBM SPSS version 20. 
Descriptive statistics were presented as mean ± standard 



Mehmood et al  68 

www.jfjmu.com 

deviation (SD) for continuous variables and as frequencies 
and percentages for categorical variables. The normality of 
distribution was assessed for VO₂max values and Modified 
Borg Scale scores in both smokers and non-smokers using 
the Kolmogorov–Smirnov test. A p-value of less than or 
equal to 0.05 was considered statistically significant. 
 

RESULTS 

A total of 140 young adults (aged 16–26 years) participated 
in this analytical cross-sectional study. The mean age of the 
participants was 20.93 ± 2.486 years. The age distribution 
is presented in Table 1. Of the 140 participants, 88 (65.7%) 
were males, and 52 (34.3%) were females. The study in-
cluded young adults divided into two groups: smokers (n = 
91) and non-smokers (n = 49).  
 For the assessment of smokers, the Basic Smoking As-
sessment Questionnaire (BSAQ) was used to assess the 
smoking habits of smokers and the history of smoking in 
their families. Among different modes, which included var-
ious types of questions regarding smoking, 35 (25%) young 
adults used cigarettes, and 22 (15.7%) used a combination 
of cigarettes (e.g., shisha and hookah). 
 Table 2 shows that among young smokers, 25.0% re-
ported using tobacco products other than cigarettes 1–3 
times per week, while 9.3% used these products 4–6 
times/week. Additionally, 7.1% reported using these to-
bacco products more than six times per week. 
 Fig 2 shows that Halitosis (bad breath) was the most 
frequently reported short-term complication of smoking 
(8.6%), followed by cough, shortness of breath, and fa-
tigue. Family awareness regarding participants’ smoking 

habits was low, with 68.6% of smokers reporting that their 
families were unaware. 
 Figure 3 illustrates the reasons reported by young 
adults for attempting smoking cessation. Overall, 50 
(35.7%) participants had never attempted to quit smoking, 
whereas 41 (29.3%) reported at least one quit attempt. 
Among smokers, 21 participants reported inhaling smoke 
into the mouth only, while 63 reported inhaling it into the 
chest (lungs). 
 Table 3 demonstrates that the Cardiovascular endur-
ance was assessed using the Progressive Aerobic Cardio-
vascular Endurance Run (PACER) test, and maximal oxygen 
uptake (VO₂max) was estimated accordingly. The Kolmogo-
rov–Smirnov test indicated that the VO₂max data were not 
normally distributed; therefore, comparisons between 
smokers and non-smokers were performed using the 
Mann–Whitney U test. Smokers demonstrated significantly 
lower estimated VO₂max values than non-smokers (Z = 
−8.085, p < 0.001), indicating reduced cardiorespiratory fit-
ness among smokers (Table 3). The majority of young 
smokers were classified as “poor” in terms of aerobic fit-
ness (Figure 4). 
 
Table 1: Demographic characteristics of the participants 

Category n % 

Age (Mean ± SD, years) 20.93 ± 2.49  

Gender   

Males 88 62.9 

Females 52 37.1 

Smoking Status   

Smokers 91 65.0 

Non-smokers 49 35.0 

 
 
 
Table 2: Frequencies of different types of smoking common among young adults 

Type of Tobacco Use Frequency (n) Percentage (%) 

Cigarettes only 35 38.5 

Cigarette + Shisha + Hookah 22 24.2 

Shisha + Hookah only 12 13.2 

Cigarette + Cigar + Pipe + Shisha/Hookah + Chewing Tobacco + E-cigarette 9 9.9 

Cigarette + Shisha + E-cigarette 8 8.8 

Pipe only 1 1.1 

Cigarette + Naswar 2 2.2 

Cigarette + Shisha + Naswar 2 2.2 

Total tobacco users 91 100.0 

*Chewing tobacco and Naswar were classified as smokeless tobacco products. 
*Percentages were calculated using the total number of tobacco users (n = 91) as the denominator. 
*Percentages are calculated out of the total study sample (N = 140).  
*The remaining 41 participants (29.2%) were non-smokers and therefore did not report any smoking mode.  
 
 
Table 3: VO2MAX of smokers and non-smokers 

Variable Smokers, Mean ± SD 
(n = 91) 

Non-smokers, Mean ± SD 
(n = 49) 

Z-value p-value 

VO₂max (mL·kg⁻¹·min⁻¹) 26.83 ± 5.22 38.41 ± 6.73 -8.085 <0.001 
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Figure 1: Frequency of using Smoking Modes other than cigarettes among 
young adults 

Figure 2: Frequency of short-term complications of smoking re-
ported] 

  
Figure 3: Reasons for quitting smoking Figure 4: Frequencies of categories of the PACER Test 

 
 

DISCUSSION 

The current study explored cardiovascular endurance, 
smoking habits, and short-term health impacts among 
young adults (16–26 years old) in Rawalpindi and Islama-
bad. The results are clinically significant and consistent 
with emerging evidence that smoking's adverse conse-
quences start early in life. According to earlier local and in-
ternational reports, cigarettes were the most popular type 
of smoking.26, 27, similar to the findings of current study. 
Halitosis (15.0%) and frequent coughing (9.3%) were the 
most commonly reported short-term effects by partici-
pants of this study, followed by headache, lightheaded-
ness, and disorientation. These findings support previous 
research indicating that the most common early complaint 
among young smokers, especially men, is halitosis.28, 29 
 Smokers had considerably worse cardiovascular en-
durance (VO₂max) than non-smokers (p < 0.001), but there 
was no significant difference in perceived exertion (Modi-
fied Borg Scale). This result is consistent with other earlier 
research showing that smoking reduces physical endur-
ance and aerobic capacity even in young adults, regardless 
of subjective dyspnea.13 Mechanisms, including increased 
carbon monoxide levels, endothelial dysfunction, and early 
arterial stiffness documented in the literature, are con-
sistent with the observed decrease in VO₂max.30,31 The cur-
rent findings, along with recent reviews on water-pipe and 
electronic cigarette use, confirm that clinically significant 

short-term complications and physiological impairments 
manifest within the first few years of smoking initiation31, 
although the majority of prior research has concentrated 
on long-term consequences. Additionally, the study em-
phasizes that electronic cigarettes weren't used as a cessa-
tion aid, supporting the idea that they are more frequently 
used as an alternate or supplementary supply of nicotine 
than as a tool for stopping.32 These findings have significant 
implications for public health. A critical but frequently 
overlooked window for smoking prevention and cessation 
strategies is young adulthood. Teaching adolescents and 
young adults about the immediate rather than just long-
term negative effects of smoking, particularly decreased 
cardiovascular fitness and early problems, might help re-
fute the common belief that harm only happens later in 
life.33 Since sedentary smokers have a significantly higher 
risk of cardiovascular disease, encouraging regular physical 
exercise is equally important. 
 The study had several limitations, including a small 
sample size with a limited time span; data from a limited 
number of female smokers was obtained with great diffi-
culty, and young adults were reluctant to perform the 
PACER test. It is recommended that further studies with a 
larger sample size should be conducted. It is advised to 
compare VO₂max values among male and female smokers. 
Additional work should be done on finding the mode of 
smoking more injurious to health. 
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CONCLUSIONS 

The findings of the study demonstrate that cigarette smok-
ing still remains the main form of tobacco use with concur-
rent use of other tobacco products also being common 
among young adults. Young smokers exhibited reduced 
cardiorespiratory fitness and experienced several short-
term adverse effects, particularly halitosis even during the 
early use of smoking. These findings accentuate the need 
for early smoking prevention, cessation interventions, and 
health promotion strategies to minimize the immediate 
and long-term health consequences of tobacco use. 
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