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ABSTRACT 
 

Background: Smoking tobacco, either in the form of traditional combustion cigarettes (TCC) or electronic cigarettes (EC) 

are recognized for their long-term adverse health outcomes. In addition, tobacco smoking has been linked to sleep quality, 
which in turn undermines overall health and well-being.   
Objective: To examine the association between sleep duration and smoking status, distinguishing between exclusive TCC 
users, exclusive EC users, dual users of both products, and non-smokers among university students in Karachi, Pakistan. 
Method: This cross-sectional study included 450 university students of Karachi, Pakistan, aged 18-25 years using non-

probability multistage sampling technique. Participants were categorized as exclusive use of TCC, exclusive EC use, dual 
use or non-smoking. Structured questionnaire was used, focusing on duration and perceived changes. Data was analyzed 
using SPSS version 25.  
Results: Out of 450 participants, 351(78%) reported use of smoking products. Multivariate logistic regression model 

revealed that dual users had significantly higher odds of less than six hours (AOR=9.60; 95% CI: 3.99–23.11, p<0.001). 
Traditional cigarette use was also strongly associated with short sleep duration (AOR=3.09; 95% CI: 1.31–7.28, p=0.010), 
whereas the relationship for EC users approached statistical significance (AOR=2.28; 95%; CI: 0.99–5.27, p=0.054). 
Conclusion: Dual tobacco users are more likely to experience reduced sleep duration than non-smokers, highlighting an 

important public health concern. Longitudinal studies are essential in future to establish causality and to design interventions 
that address the behavioral and psychological factors of smoking behavior. 
Keywords: Smoking, Electronic Cigarettes, Tobacco, Sleep, Sleep disorders 

 

 

INTRODUCTION: Sleep is a fundamental component for maintaining human health and overall wellbeing, 

particularly during young adults when growth and rapid changes in physical, cognitive, social emotional 

developments are evident [1]. Despite continuous measures to control its prevalence, tobacco smoking 

continues to represent one of the most preventable and modifiable risk factors across the globe [2]. According 

to World Health Organization (WHO) global report on tobacco use 2000-2025, the smoking habit contributes to 

more than 8 million death each year [3]. Globally, approximately 80% of the 1.3 billion smokers live in low-and-

middle countries (LMICs) [3, 4]. The tobacco smoking related disease burden in rising, with 23% of men and 

5% women using tobacco products, out of them 22% and 3% are smokers respectively [5]. In 2021, a survey 

estimated that tobacco smoking accounted for an expenditure of 3.85 billion United States Dollars (USD) on 

healthcare services and mortality related costs [6]. The implementation report of the Framework Convention of 

Tobacco Control (FCTC) 2020 highlighted persistent gap in smoking cessation services, diagnosis and 
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treatment despite formal endorsement in 2005 [5]. In addition to its long-term health consequences, tobacco 

smoking is also associated with short term health problems including cough, wheeze and increased heart rate 

[7]. Moreover, evidence suggests a strong relationship between tobacco smoking and sleep related problems 

such as early awakening, short sleep duration and disrupted sleep compared with non-smokers [8,9] 

Considering the importance of sleep for general health and wellbeing, these findings in the literature highlight 

an important public health issue.  

Electronic Nicotine Delivery Systems (ENDS), commonly referred to as e-cigarettes, have become increasingly 

popular among adolescents and young adults. Although these electronic devices operate by heat and vaporize 

cartridge contents, their long-term health consequences are still uncertain. Substances such as nicotine, 

marijuana and propylene glycol, the primary active ingredients, adversely effects on health and sleep [10]. The 

present study aimed to investigate the relationship between sleep duration and smoking status categorized into 

exclusive TCC use, exclusive ECC use, dual use and non-smoking among university students in Karachi, 

Pakistan. It was hypothesized that smokers, particularly dual users, would report shorter sleep duration than 

non-smokers.  

 

METHOD:  A cross-sectional survey was carried out between May-October 2023 among university students 

in Karachi. Participants were either current smokers of any tobacco product or non-smokers, while those who 

had quit smoking were excluded from the study. Students who volunteered provided written informed consent. 

Sample size was calculated using Open Epi, assuming 50% prevalence, 95% confidence level, and 5% margin 

of error, yielding 389. To enhance power, the target was raised to 545. Of these, 545 consented, 480 returned 

questionnaires (response rate 88.1%), and after excluding 30 incomplete responses, a total of 450 respondents 

were analysed. 

 
Figure.1: Study sampling procedure flow diagram 

 

A multi-stage non-probability sampling technique was used. Four districts of Karachi (Central, South, East, and 

Malir) were selected for geographic and socioeconomic diversity. From each, two universities (one public and 

one private, where available) were chosen. Participants were then recruited by convenience sampling within 
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campuses. (Figure 1). Data were collected via a self-administered structured questionnaire completed on-site 

under supervision to ensure completeness. The tool, developed after literature review, had four sections: 

demographics, lifestyle behaviours (including smoking), academic discipline, and sleep duration with self-

reported changes. Sleep was categorized as <6, 6–8, and >8 hours based on the American Academy of Sleep 

Medicine and Sleep Research Society definition of ≥7 hours as optimal [11]. Smoking status classified 

individuals as smokers (cigarettes, e-cigarettes, or both) or non-smokers; former smokers were excluded. Face 

validity was confirmed by three health professionals, and a pilot with 30 students ensured clarity, leading to 

minor revisions. The final questionnaire is available as a supplementary file. 

Data were analysed in SPSS version 25. Frequencies and percentages were summarized as categorical 

variables. Age distribution was positively skewed (Shapiro–Wilk p < 0.001); hence, the Kruskal–Wallis test was 

used for continuous and chi-square for categorical variables. As the proportional odds assumption was violated 

in ordinal regression (likelihood ratio χ² = 60.617, df = 3, p < 0.001), multiple logistic regression was applied to 

assess the association between smoking type and sleep habits, with odds ratios reported. The partially adjusted 

model controlled for age, gender, accommodation, study discipline, daily activity, and sleep pattern change. 

Ethical approval was obtained from the Institutional Review Board of the parent institution (ERC-KIMS/0014/22 

dated 12-10-22). 

  

RESULTS: Table 1 presents the descriptive statistics of 450 participants. The mean age was 22.3 ± 2.24 

years, with 76.7% males. Overall, 56.9% were hostel residents and 69.8% were from healthcare-related fields. 

Among all participants, 351 (78%) were smokers (traditional cigarettes, e-cigarettes, or both), while 99 (22%) 

were non-smokers. 

Table 1: Demographics & Other Characteristics of Participants (N=450) 

Variables  N (%) 

Age (mean ± SD) 22.36 ± 2.24  

Gender  Male 345 (76.7)  

 Female  105 (23.3) 

Current Accommodation  Day Scholar  194 (43.1) 

 Hostelite  256 (56.9) 

Marital Status  Unmarried  419 (93.1) 

  Married 31 (6.9) 

Religion Islam  440 (97.8) 

 Christianity  10 (2.2) 

Household Income  <100,000  187 (41.6) 

 ≥ 100,000 263 (58.4) 

Residential Area  Urban  391 (86.9) 

 Rural  59 (13.1) 

Study Discipline  Medical  314 (69.8)  

 Non- Medical  136 (30.2) 

Smoking Status  No 99 (22.0) 

 Yes 351 (78.0) 
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Table 2 presents the relationship between smoking status and socio-demographic traits. Students were 
categorized as combustible cigarette users, e-cigarette users, dual users, or non-smokers. E-cigarette users 
had a significantly younger median age (21.0; 16–29 years) compared with other groups (p = 0.005). Smoking 
status differed significantly by gender (p < 0.001) and accommodation (p = 0.003), with dual smoking more 
common among males (85.7%). While most participants across groups were from medical disciplines, the field 
of study also varied significantly (p = 0.002). 

 Table 2: Bivariate relationship of Smoker types with basic socio-demographic traits (N=450)  

Smoker Type n (%) 

Variables   Combustion 
Cigarette 
Smokers 

(n=85) 

E-Cigarette 
Smokers 
(n=105) 

Dual 
Smokers 
(n=161) 

Non 
Smokers 

(n=99) 

p-value 

Age (in years) Median  
(Range) 

22.00 
(18-30) 

21.00 
(16-29) 

22.00 
(18-29) 

22.00 
(19-30) 

0.005 

Gender  Male 64 (75.3) 79 (75.2) 138 (85.7) 64 (64.6) 

0.001 
  Female  21 (24.7) 26 (24.8) 23 (14.3) 35 (35.4) 

Current 
Accommodation  

Day Scholar  24 (28.2) 52 (49.5) 81 (50.3) 37 (37.4) 

0.003 
  Hostelite  61 (71.8) 53 (50.5) 80 (49.7) 62 (62.6) 

Marital Status  Unmarried  79 (92.9) 96 (91.4) 148 (91.9) 96 (97.0) 

0.347*   Married 6 (7.1) 9 (8.6) 13 (8.1) 3 (3.0) 

Religion Islam  83 (97.6) 101 (96.2) 157 (97.5) 99 (100.0) 

-- 
 Christianity  2 (2.4) 4 (3.8) 4 (2.5) 0 (0.0) 

Household Income  <100,000  33 (38.8) 45 (42.9) 61 (37.9) 48 (48.5) 
0.364 

  ≥ 100,000 52 (61.2) 60 (57.1) 100 (62.1) 51 (51.5) 

Residential Area  Urban  72 (84.7) 98 (93.3) 136 (84.5) 85 (85.9) 

0.165 
 Rural  13 (15.3) 7 (6.7) 25 (15.5) 14 (14.1) 

Study Discipline  Medical  68 (80.0) 59 (56.2) 113 (70.2) 74 (74.7) 

0.002 
  Non- Medical  17 (20.0) 46 (43.8) 48 (29.8) 25 (25.3) 

*Fisher exact test, rest Chi-square test was applied. 

Lifestyle-related traits showed significant differences across smoking categories (Table 3). Sleep habits, daily 

activity status, and changes in sleep pattern varied notably, with most smokers in all three categories reporting 

<6 hours of sleep, whereas 64.2% of non-smokers reported 6–8 hours (p < 0.001). Physical exercise routines 

were comparable across groups (p = 0.871). Dual smokers more frequently reported recent changes in sleep 

patterns (51.6%) compared with other categories, where most reported no change (p < 0.001). In contrast, no 

significant association was observed with tea or coffee intake across categories (p = 0.849 and 0.525, 

respectively), nor with sleep habits in additional analysis (p = 0.429 and 0.458).  
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Table 3: Cross-tabulation of smoking types with Lifestyle statistics (N=450) 

Types of Smokers  

Variables   Combustion 
Cigarette 
Smokers 
(n=85) 

E-Cigarette 
Smokers 
(n=105) 

Dual 
Smokers 
(n=161) 

Non 
Smokers 
(n=99) 

p-value 

Sleep Duration  < 6 hours   
6-8 hours 

48 (56.6) 
15 (17.6) 

55 (52.4) 
23 (21.9) 

130 (80.7) 
14 (8.7) 

15 (15.2) 
64 (64.2) 

<0.001 
 

 
 

 >8 hours 22 (25.9) 27 (25.7) 17 (10.6) 20 (20.2) 

Daily Activity 
Status  

Sedentary  28 (32.9) 19 (18.1) 46 (28.6) 16 (16.2) 0.041 
 
 
 

 
 

 Moderately Active  41 (48.2) 55 (52.4) 81 (50.3) 52 (52.2) 

 Active  16 (18.8) 31 (29.5) 34 (21.1) 31 (31.3) 

Physical Exercise  Never/Rarely   29 (34.1) 28 (26.7) 47 (29.2) 30 (30.3) 

 
0.871 

 

 Often <5 
days/week 

38 (44.7) 51 (48.6) 78 (48.4) 42 (42.4)  

 Daily  18 (21.2) 26 (24.8) 36 (24.4) 27 (27.3) 

Sleep Pattern 
Change  

No  57 (67.1) 69 (65.7) 78 (48.4) 82 (82.8)  
<0.001 

 
 

 Yes 28 (32.9) 36 (34.3) 83 (51.6) 17 (17.2) 

Daily Tea Intake No  45 (52.9) 51 (48.6) 80 (49.7) 46 (46.5) 
0.849 

 
 

 Yes  40 (47.1) 54 (51.4) 81 (50.3) 53 (53.5) 

Daily Coffee Intake No  42 (49.4) 56 (53.3) 91 (56.5) 59 (59.6) 

0.535 
  Yes 43 (50.6) 49 (46.7) 70 (43.5) 40 (40.4) 

 

Table 4: Logistic regression analysis of Smoker types with Sleep duration of the participants* 

  

Variable  
Model 1 

 

Model 2 

p-value OR Lower Upper p-value AOR Lower Upper 

Combustion 

Cigarette 

Smokers 

< 6hours 0.013 2.909 1.258 6.727 

 

0.010 

 

 

3.086 

 

1.308 

 

7.281 

6 – 8hours < 0.001 0.218 0.093 0.487 <0.001 0.211 0.090 0.496 

> 8 hours Reference 

E-Cigarette 

Smokers 

< 6hours 0.016 2.716 1.205 6.121 0.054 2.278 0.985 5.267 

6 – 8hours 0.001 0.266 0.126 0.563 
<0.001 0.229 0.130 0.508 

> 8 hours Reference 

Dual 

Smokers 

< 6hours < 0.001 10.196 4.407 23.591 
<0.001 9.603 3.990 23.109 

6 – 8hours 0.002 0.257 0.108 0.613 0.001 0.214 0.085 0.543 

> 8 hours Reference 

Model 1: Unadjusted, Model 2: adjusted for potential confounders (age, gender, current accommodation, study discipline, Sleep pattern 

change)              
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After adjustment for confounders, smoking status remained a significant predictor of sleep duration. Dual 

smokers had 9.6-fold higher odds of very short sleep compared with non-smokers (AOR 9.60; 95% CI: 3.99–

23.11, p < 0.001), while cigarette-only smokers had 3.1-fold higher odds (AOR 3.09; 95% CI: 1.31–7.28, p = 

0.010). E-cigarette users showed a marginal association (AOR 2.28; 95% CI: 0.99–5.27, p = 0.054). Other 

factors, including age, gender, residence, discipline, lifestyle, and sleep changes, were not significant (p > 0.05). 

Figure 2 illustrates the sources of information on smoking products. Friends and family were the most common 

source (72.2%), followed by social media and other internet platforms (58.4%). Celebrity or role model influence 

(29.1%), electronic media (28%), and print media (11.7%) were less frequent, while word-of-mouth marketing 

was least reported (6.8%). 

 

Figure 2: Source of Information about Smoking Products (N=450) 

  

DISCUSSION:    This study examined whether exclusive use of traditional combustible cigarettes, exclusive 

use of e-cigarettes, and dual use were associated with reduced sleep duration compared to non-smokers. 

Although awareness of tobacco use related harmful consequences has increasing, smoking remains one of the 

most difficult and challenging behavior to quit. The emergence of ENDS has further complicated smoking 

patterns and their impact on human health and wellbeing. The findings of the current study reveal that smoking 

either single or dual products users, smoking was significantly associated with reduced sleep duration and 

tobacco smoking. These findings highlight the prevalence and impact of different smoking behaviors among 

young adults that represents a substantial proportion of Pakistan’s population.  

Gender disparities in smoking were evident and consistent with previous prevalence studies, which showed 

that males smoked at a ratio of 4:1 compared with females [12,13]. Dual smoking was predominantly observed 

in males and similar gender differences were found in exclusive TCC and EC use. Other researchers, however, 

reported a narrower gender gap in EC use compared with TCC [14,15]. These variations may be influenced by 

social, cultural and traditional norms [2]. In the current study cohort, smoking was highly prevalent among 

medical students, with 80% reporting TCC use, 56% EC use and 70% dual use. These figures are considerably 

higher than those mentioned by Alzalabani et al. (15.9%,15.7% and 5.7% respectively) [14] Similarly, a Saudi 

Arabian study revealed an overall prevalence of 14.1% among medical students [16]. We found an unusually 

high prevalence of both TCC and EC among medical student in particular which might be due to perceived 

stress relief regarding studies [5]. Secondly, use of different flavors in EC and the increased social acceptability 

and being a status symbol may be a cause of this high frequency of smoking [5]. However, the association is 

bidirectional regarding the academic pressure and use of smoking that effects sleep. This raises concern and 

suggests that academic pressures in the field of medicine or other unrecognized factors highlight the need for 

further exploration and targeted interventions.  
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The analysis demonstrated that dual smoking was significantly associated with sleep insufficiency among study 

participants, defined as less than eight hours by the American Academy of Sleep Medicine and less than seven 

hours by National Sleep foundation [17]. Dual smokers, as well as those who used either product alone, were 

more likely to report shorter sleep duration, particularly less than six hours. These results add to the mixed 

evidence in the literature by examining both cigarette and EC use in relation to sleep duration [7,18,19] Contrary 

to this, Kwon et al. found no association between sleep insufficiency and TCC or EC use [20]. These variations 

in results might be due to methodological differences. This study excluded tobacco products user other than 

smoking to reduce confounding effect, whereas Kwon et al. included all products user without adjustment [18]. 

Additionally, the current research compared TCC, EC, and dual user with non-smokers, while prior work 

averaged EC associations across smokers and non-smokers, without considering dual use interaction [18].  

The social environment contributes signifcantly to the development of smoking behaviors in adolescents and 

young adults. Family and peer influences are the two most prominent social factors through which smoking 

behaviors are strengthened [21]. Parents act as the earliest and most consistent role models molding 

adolescents’ behavior towards smoking, while smoking practices among family elders can also affect children’s 

health related behaviors [21,22] In this study, family and friends emerged as the primary sources influencing 

smoking (72.2%). Mercken et al. reported that young adults often choose friends based on smoking behavior 

rather than being directly influenced, indicating that peer influence is not the sole determinant of smoking [23,24] 

Despite this, the present findings suggest a significant role of both family members and friends in encouraging 

smoking and served as primary sources of information about smoking products.  

 
 

CONCLUSION:  Cigarette smoking and sleep problems are prevalent in the general population, particularly 

among young adults. This study shows that dual use of tobacco and e-cigarettes is associated with a greater 

risk of reduced sleep duration compared with non-smokers. Longitudinal studies are needed to clarify the 

complex interplay between e-cigarette use, dual smoking, and behavioral and psychological factors influencing 

smoking habits. 
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