
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Irshad et al. BMC Public Health         (2024) 24:1328 
https://doi.org/10.1186/s12889-024-18825-y

BMC Public Health

*Correspondence:
Javaid Ahmed Khan
javaid.khan@aku.edu
1Medical College, Aga Khan University, Karachi 74800, Pakistan

2Jinnah Medical and Dental College, Karachi 74800, Pakistan
3Section of Pulmonary and Critical Care Medicine, Department of 
Medicine, Aga Khan University Hospital, Karachi 74800, Pakistan

Abstract
Background Heated tobacco products (HTPs) are reshaping the tobacco industry and just recently, a plan was 
sought to regularize HTPs in Pakistan. Pakistan provides an intriguing case study in this context, as tobacco use is 
deeply ingrained in public use. To ensure that future evidence-based policy recommendations are grounded in the 
public’s knowledge, attitudes, and usage of HTPs, a nationwide survey must be conducted.

Methods A cross-sectional study was conducted using an online-based questionnaire nationwide in Pakistan. The 
questionnaire was validated and distributed through convenience sampling. The questionnaire assessed participants’ 
knowledge, attitudes, and usage of HTPs. Descriptive statistics was used to describe participants’ response and linear 
regression was performed at a p-value of < 0.05 using SPSS version 26.

Results In our sample of 1195 respondents (mean age of 33 years, 41.8% males and 58.2% females), 54.7% had 
previously heard about HTPs and 16.9% reported using HTPs at least once. Additionally, 38.24% were unsure of the 
legality of HTP use. Those with monthly household incomes of PKR 100,000 to 500,000, were more likely to have 
higher knowledge scores (OR:1.80[1.07–3.04]). On the other hand, males (OR:0.70 [0.55–0.89]) and respondents from 
Balochistan (OR:0.40 [0.22–0.71]) were more likely to have lower knowledge scores. The strongest motivators were the 
enjoyability of HTPs (55.73%) and usage as a cigarette alternative (54.64%), while the strongest deterrents were the 
negative health effects (82.68%) and potential for addiction (81.01%).

Conclusion Our study underscores the need for awareness campaigns and interventions concerning HTPs, given 
prevalent preconceived notions and mixed attitudes among respondents. It was found that women and households 
with higher incomes scored higher on knowledge. Subjective enjoyment and a substitute for cigarettes were 
important motivators, but the most mentioned deterrents were the possibility of addiction and the detrimental 
effects on health. These insights form the basis for informed policy making for non-cigarette tobacco products.
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Introduction
Heated tobacco products (HTPs) are electronic devices 
designed to warm tobacco to a specific temperature, 
around 350 degrees Celsius to produce aerosol without 
burning or generating smoke, which typically occurs 
at about 650 degrees Celsius during ignition [1]. This 
characteristic has led to this product being referred to 
as “heat-not-burn” products in the tobacco industry [1]. 
While a variety of products are available that accomplish 
the heating through slightly different methods, most of 
them come with a holder that is used in conjunction with 
processed tobacco in the form of sticks or capsules [2]. 
On the other hand, tobacco is not used in electronic ciga-
rettes (e-cigarette) [3]. When a user draws on an e-cig-
arette, however, they vaporize an e-liquid solution that 
contains flavors and nicotine [3].

Tobacco companies have marketed HTPs and e-cig-
arettes as substitutes for traditional cigarettes that burn 
[4]. This has been carried out in addition to the creation 
of specialty stores with competitive pricing in compari-
son to other tobacco products and the promotion and 
advertising of HTPs through a variety of media chan-
nels [5]. HTP companies anticipate a substantial global 
market value nearing USD 68 billion by 2027 [6, 7], rep-
resenting a seven-fold increase from 2020. The expected 
surge in buying is likely due to increasing popularity 
among young adults and both current and former smok-
ers, raising concerns from public health officials on HTPs 
serving as an entry into tobacco use [8–10]. This concern 
is further burdened by the uncertainty revolving around 
the immediate and long-term risks of HTP use [11].

In this evolving landscape, Pakistan emerges as a dis-
tinctive and dynamic setting for comprehensive explora-
tion of public perception. The nation’s sociodemographic 
landscape is characterized primarily by its youthful 
population, coexisting with substantial rates of smoking 
tobacco habits [12].

According to a 2022 statistic, there are an estimated 
25.4  million adults aged 15 and over who use tobacco 
products in Pakistan, leading to a 7th ranking glob-
ally and 1st in the WHO Eastern Mediterranean Region 
[13]. At the same time, marketing for tobacco products 
remains unregulated, with products being sold both 
online and in stores without any restrictions or bans [14]. 
These complexities are further compounded by chal-
lenges in effectively implementing tobacco control mea-
sures [15, 16].

Previous studies on other alternatives to traditional 
cigarettes in Pakistan revealed varying perceptions; some 
viewed them as less harmful and potentially helpful for 
quitting smoking, while others raised concerns about 
chronic diseases and addiction [17]. A study conducted 
among teenagers in Pakistan in revealed that nearly half 
of them cited peer pressure or a desire to quit smoking 

conventional cigarettes as reasons for using e-cigarettes 
[18]. Additionally, approximately one-third strongly 
believed that using e-cigarettes poses self-harm risks 
and that they are as harmful and addictive as regular 
cigarettes [18]. Although, no study gauging perceptions 
regarding HTPs exists in Pakistan, a survey of adults in 
the United States showed varying perceptions about 
IQOS, a type of heated tobacco product with only a quar-
ter of participants agreeing it was socially acceptable, 
while 15.4% thought it was FDA-approved as safe and 
15.0% believed it was less addictive than cigarettes [19]. 
Furthermore, in Japan, even healthcare practitioners have 
revealed a gap in knowledge regarding HTPs, further 
emphasizing the need for tailored awareness campaigns 
in the unique Pakistani context with its distinct cultural 
and tobacco usage landscape [20].

Public surveys are vital for gauging public opinion and 
implementing impactful policy changes [21]. However, 
no past study in Pakistan has evaluated public opinion 
for HTPs. Therefore, the aims of our study are to assess 
the knowledge, attitudes, and usage of the public in Paki-
stan towards a relatively new tobacco products, heated 
tobacco products. Through this we aim to provide a 
foundation for developing targeted educational strategies 
and refining healthcare practices, thereby advancing pub-
lic health outcomes.

Methods
Study design, setting and population
This cross-sectional study was conducted across Pakistan 
through a web-based questionnaire. The target popula-
tion for this questionnaire was adult individuals (age ≥ 18 
years) residing within Pakistan.

Data collection tool and variables
In the absence of a prior questionnaire suitable for our 
population, a comprehensive questionnaire was devel-
oped using elements from the Global Adult Tobacco Sur-
vey (GATs) and other tools which have previously been 
utilized within Pakistan [22–25]. The English question-
naire was also translated to Urdu, which is the national 
language of Pakistan, by an independent translator fluent 
in both languages and with experience in questionnaire 
translation.

The final components of the questionnaire were rigor-
ously reviewed in close association with faculty experts 
in tobacco research at the Section of Pulmonary and 
Critical Care Medicine at AKUH. Content validity was 
assessed by calculating a content validity index (CVI) for 
this survey for relevance, essentiality and clarity based 
on the ratings of two subject experts. A CVI of 0.942, 
0.942 and 0.8986 was calculated for these three param-
eters respectively, which was deemed acceptable accord-
ing to Davis (1992) [26]. Furthermore, to ensure face 
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validity, the English and Urdu versions of the question-
naire underwent pilot testing amongst 50 respondents. 
A 7-item knowledge, 27- item attitude and 5 item usage 
questionnaire was used for pilot testing. Cronbach’s alpha 
value was calculated for multiple-choice questions in 
each of these domains to check for internal consistency, 
with the calculated values being 0.8597, 0.9503 and 0.86 
for the knowledge, attitudes, and usage domains respec-
tively. These scores reflected good, excellent, and good 
consistency respectively.

The final survey contained four sections (Demograph-
ics, Knowledge, Attitudes and Usage) and was preceded 
by a consent form explaining the nature and scope of the 
survey.

Data collection procedure
Responses were collected by means of a questionnaire 
that was available in both English and Urdu, the national 
language of Pakistan. Our questionnaire was circulated 
amongst adults (age ≥ 18) as a Google Form, and on social 
media platforms, such as WhatsApp groups and Face-
book groups.

Sampling and study size calculation
For this web-based study, convenience sampling and 
snowball sampling methods were utilized to reach adults 
across the country. Convenience sampling was our pri-
mary technique, allowing participants to easily access 
and complete the online survey. Additionally, snowball 
sampling was employed, where initial participants were 
asked to refer others to participate. These methods facili-
tated the collection of diverse perspectives from across 
the country.

The sample size was calculated using OpenEpi [27]. 
According to the Pakistan Demographic and Health Sur-
vey 2017-18, the current smoking prevalence among men 
ages 15–49 is 31.8% [28]. Using that statistic, at least 334 
participants aged 18 years and above were determined 
to be recruited. An additional 10% margin of error was 
taken for a minimum required sample size of 367.

Statistical analysis
Statistical analyses were run using Statistical Package 
for Social Sciences (SPSS) version 26 [29]. Continuous 
data such as age was reported using mean and standard 
deviation. Categorical data consisting of the results of the 
Likert scales and multiple-choice questions have been 
reported as frequencies and percentages. To analyze the 
effect of factors such as age, sex, and level of education 
on the overall knowledge score, a linear regression was 
performed. A p-value of < 0.05 was considered significant 
for all analyses.

Results
Responses were collected from a total of 1,195 partici-
pants. The mean age of the participants was 33.17 ± 3.70, 
with 41.6% being male and 58.4% female. The majority of 
respondents resided in provinces of either Sindh (42.09%) 
or Punjab (32.30%), while Karachi (36.32%) and Lahore 
(10.88%) were the most represented cities. Additionally, 
most participants reported visiting a doctor or health-
care provider 1–2 times in the past 12 months (50.63%). 
Demographic characteristics of the sample have been 
summarized in Table 1.

Table  2 depicts the knowledge of the participants 
towards HTPs. A majority of participants, 54.73%, 
reported having heard of HTPs prior to the survey. When 
asked about the contents of these products, 49.96% 
believed they contained both nicotine and tobacco, while 
27.78% thought they contained only nicotine. Notably, 
40.25% thought these products were not prohibited by 
law and 38.24% were unsure if these products were pro-
hibited by law. Regarding health risks, 68.37% agreed 
that these products can cause serious illnesses like can-
cer and stroke. Additionally, 70.38% believed these prod-
ucts had added chemicals. Lastly, a significant portion, 
58.83%, strongly disagreed that these products are safe 
to use during pregnancy, and 58.91% strongly disagreed 
that they are safe for individuals with underlying medi-
cal conditions such as heart disease, blood pressure, and 
diabetes.

Linear regression analysis is seen in Table  3. Among 
the sociodemographic factors analyzed, three variables 
were statistically significant factors associated with 
higher knowledge scores. Firstly, males were significantly 
associated with having low knowledge score (p = 0.004) 
compared to females. Secondly, participants residing in 
Balochistan demonstrated significantly lower knowledge 
scores compared to those in Sindh (p < 0.001), indicat-
ing a regional disparity in tobacco-related knowledge. 
Secondly, participants with a monthly household income 
between 100,000 and 500,000 PKR exhibited higher 
knowledge scores (p = 0.026), suggesting that a relatively 
higher income is associated with greater awareness of 
tobacco products.

Figure  1 shows the general attitude of the partici-
pants towards HTPs. A substantial proportion, 62.26%, 
responded “don’t know” when asked about the satisfac-
tion level of using these products compared to tradi-
tional cigarettes. When exploring the attitudes of our 
participants towards heated tobacco products (HTP), the 
majority disagreed or strongly disagreed that they make 
one feel happy (59.24%), young (62.60%), unwell or sick 
(32.56%), or evoke a sense of shame or guilt (31.46%). 
Interestingly, the majority also disagreed or strongly dis-
agreed with the notion that these products are exclusively 
for adults (42.59%) and that health effects are genetic and 
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don’t happen to everyone (62.42%). Additionally, a signif-
icant number of participants, 50.21%, believed that more 
research is needed on these products.

Motivators to consider pursuing heated tobacco prod-
ucts (HTP) were also gauged as seen in Fig. 2. The most 
agreed motivator in our study was “enjoyable experience” 
(55.73%). Among other factors, respondents also agreed 
with the statement “alternative to cigarette” (54.64%) 
and “gets rid of stress” (54.48%). Most “No” responses in 
terms of motivating factor were received for HTPs being 
cheaper than other tobacco products (54.48%) and sec-
ondly, the statement of “it makes one look “cool””.

Table 1 Demographics characteristics
Variable N (%)
Mean Age ± SD 33.17 ± 3.70
Sex
 Male 499 (41.6)
 Female 696 (58.4)
Province of Residence
Punjab 386 (32.30)
Sindh 503 (42.09)
Islamabad 48 (4.02)
Balochistan 52 (4.35)
Khyber Pakhtunkhwa 176 (14.73)
Azad Jammu and Kashmir 25 (2.09)
Gilgit Baltistan 5 (0.42)
City of Residence
Karachi 434 (36.32)
Lahore 130 (10.88)
Peshawar 128 (10.71)
Bahawalpur 65(5.44)
Quetta 51(4.27)
Rawalpindi 46 (3.85)
Islamabad 57 (4.77)
Hyderabad 33 (2.76)
Tando Allahyar 13 (1.09)
Other 238(19.92)
Level of Education
Primary school 1 (0.08)
Matric/ O level 9 (0.75)
Intermediate/ A level 124 (10.38)
Bachelor’s Degree 748 (62.59)
Postgraduate Degree 312 (26.11)
No formal education 1 (0.08)
Marital Status
 Unmarried 948 (79.33)
 Married 241 (20.17)
 Divorced 4 (0.33)
 Widowed 2 (0.17)
Monthly Family Income (PKR)
 <25,000 69 (5.77)
 25,000–50,000 118 (9.87)
 50,000-100,000 319 (26.69)
 100,000-500,000 517 (43.26)
 >500,000 172 (14.39)
How many times have you visited a doctor or health 
care provider in the past 12 months?
 0 272 (22.76)
 1 or 2 605 (50.63)
 3 to 5 218 (18.24)
 6 or more 100 (8.37)
PKR: Pakistani Rupees

SD: Standard Deviation

Table 2 Knowledge regarding HTPs
Variable N(%)
Before this survey, had you heard about HTPs?
 Yes 654 (54.73)
 No 541 (45.27)
What do you think is contained in HTPs?
 Nicotine 332 (27.78)
 Tobacco 100 (8.37)
 Nicotine plus tobacco 597 (49.96)
 Neither 79 (6.61)
 Other 87 (7.28)
Prohibited by law
 Yes 257 (21.51)
 No 481 (40.25 )
 Maybe 457 (38.24)
Cause serious illness e.g., cancer, stroke.
 Strongly Disagree 83 (6.95)
 Disagree 62 (5.19)
 Neutral 233 (19.50)
 Agree 419 (35.06
 Strongly Agree 398 (33.31)
Have added chemicals.
 Strongly Disagree 53 (4.44)
 Disagree 85 (7.11)
 Neutral 216 (18.08)
 Agree 450 (37.66)
 Strongly Agree 391 (32.72)
Safe to use during pregnancy.
 Strongly Disagree 703 (58.83)
 Disagree 234 (19.58)
 Neutral 168 (14.06)
 Agree 41 (3.43)
 Strongly Agree 49 (4.10)
Safe to use in people with underlying medical 
conditions such as heart disease, blood pressure and 
diabetes.
 Strongly Disagree 704 (58.91)
 Disagree 219 (18.33)
 Neutral 165 (13.81)
 Agree 57 (4.77)
 Strongly Agree 50 (4.18)
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Figure 3 shows the factors deterring respondents from 
using HTPs. The most selected deterrent were the nega-
tive health effects of the product (82.68%) and then the 
desire to not develop an addiction (81.01%). The least 
selected deterrents included the bad taste and/or smell 
(71.89%) and difficulty in acquiring (69.38%).

A total of 16.90% of respondents reported having used 
HTPs at least once, while the majority (83.10%) had not. 
Among those who had used HTPs, GLO was the most 
used product followed by IQOS and the current spending 
habits varied amongst users, 70 participants, the major-
ity, spent between Rs 4000–6000. In addition, both active 
users and past users used it mostly on a monthly basis 
(74.5% and 58.5%, respectively). Regarding future inten-
tions, 52.9% reported that they do not plan to continue 

using HTPs. Usage patterns of HTPs are depicted in 
Table 4.

Discussion
Using a web-based survey, we have assessed the knowl-
edge, attitudes, and usage of HTPs among the public in 
Pakistan. Our respondents revealed that 54% of them had 
heard of HTPs before this survey while only 17% agreed 
to using it before. Higher income households and females 
were found to have higher knowledge scores. Among 
motivators, subjective enjoyability and alternative to 
cigarettes were significant factors while the most fre-
quently reported deterring factors were negative impact 
on health and the potential for addiction.

Our results are in line with previous data which sug-
gests a greater use and thereby knowledge of traditional 

Table 3 Factors affecting Knowledge towards HTPs
Variable OR 95% CI Low 95% CI High p-value
Age (years) 1.00017 0.99927 1.00108 0.712
Sex
 Female 1 (reference) - - -
 Male 0.70308 0.55442 0.8916 0.004*
Level of Education
 No formal education 1 (reference) - - -
 <5 years (Primary school) 2.23984 0.00148 3389.08 0.829
 5–10 years (Matric/ O level) 24.1156 0.06665 8725.83 0.289
 10–12 years (Intermediate/ A level) 25.3681 0.08102 7942.71 0.27
 12–14 years (Bachelor’s degree) 17.8156 0.05772 5498.5 0.324
 >14 years (Postgraduate degree) 17.7361 0.05691 5527.24 0.326
Marital Status
 Unmarried 1 (reference) - - -
 Married 0.91544 0.66799 1.25457 0.582
 Divorced 2.91414 0.28974 29.3095 0.363
 Widowed 2.33533 0.04221 129.197 0.678
Province of Residence
 Sindh 1 (reference) - - -
 AJK 0.98772 0.4302 2.26775 0.977
 Balochistan 0.39535 0.22046 0.70896 0.002*
 Gilgit Baltistan 1.06072 0.17673 6.36619 0.949
 Islamabad Capital Territory 0.77086 0.41983 1.41541 0.401
 KPK 0.81349 0.57205 1.15685 0.25
 Punjab 0.78257 0.59476 1.02968 0.08
Monthly Household Income (PKR)
 <25,000 1 (reference) - - -
 25,000–50,000 0.76255 0.41429 1.40355 0.384
 50,000-100,000 1.0945 0.64036 1.87068 0.741
 100,000-500,000 1.80463 1.07185 3.03839 0.026*
 >500,000 1.4529 0.8142 2.59263 0.206
Number of Doctor Visits in Past 12 Months
 0 1 (reference) - - -
 1 or 2 0.97378 0.72731 1.30377 0.858
 3 to 5 1.23836 0.86137 1.78035 0.248
 6 or more 0.93467 0.58334 1.49761 0.779
Asterisk (*) denotes statistical significance
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tobacco products compared to HTPs in Pakistan. A 
similar study in the UK suggested a comparable figure of 
34.8% of its citizens having heard of HTPs [30]. Although 
limited local data from Pakistan hindered a direct com-
parison, our findings align with global trends and present 
a comparable estimate of HTP awareness, hinting at the 
spread of information through globalization. In contexts 
similar to Pakistan, a recent study conducted in Saudi 
Arabia, Egypt, Kuwait, and Yemen reported an awareness 
rate of 24.2% [31]. Moreover, a study conducted in Poland 
in 2019, with a participant profile largely consisting of 
medical students similar to the current study, exhibited 
a significantly higher awareness rate of 76.5% [32]. This 
suggests potential variations in awareness levels among 
different demographic groups. The global trend of 
increasing knowledge and usage of HTPs [33], particu-
larly among younger adults and men [34], emphasizes the 
importance of understanding regional disparities and tai-
loring educational efforts to specific demographics.

When asked about the contents of these products, 50% 
of the participants believed they contained both nicotine 
and tobacco, while 27.8% believed they contained only 
nicotine. A survey among practitioners has revealed sim-
ilar misconceptions and varied knowledge about nicotine 
[35]. In addition, a US survey even revealed low aware-
ness regarding the chemicals in tobacco products [36].

Notably, 40.25% thought these products were not pro-
hibited by law and 38.24% were unsure if these prod-
ucts were prohibited by law. Currently, the sale and use 
of HTPs is not banned in Pakistan but no clear legisla-
tion exists regarding HTP use. A few countries however, 
including India, Panama and Ethiopia have legislated 
the ban on the sale of HTPs, while Mexico and Turkey 
have placed a ban on its import [37]. Implementation of 
tobacco laws is important but awareness of existing legis-
lature guides adherence [38].

Around 50% of respondents exhibited accurate knowl-
edge regarding the ingredients of HTPs, suggesting a 
moderate level of awareness [39]. This finding could be 
attributed to a combination of factors, including our 
cohort comprising of mostly students, in addition to local 
public health campaigns, media exposure, and educa-
tional initiatives at respective institutions aimed at dis-
seminating information about the constituents of tobacco 
products. However, 28% of respondents did select only 
nicotine in the product, possibly showing the effective-
ness of marketing campaigns for non-cigarette tobacco 
products which generally rely on an image of reduced 
health effects compared to traditional cigarettes.

In addition, only 40% correctly identified that HTPs 
are not prohibited by law in Pakistan, which indicates 
a substantial gap in regulatory awareness. Despite in 

Fig. 1 General attitude of the public towards HTPs
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recent times, the Ministry of National Health in Paki-
stan has sought approval for their use [40]. This lack of 
knowledge might be influenced by limited governmental 
communication or public discourse on the legal status of 
HTPs, necessitating improved efforts to convey regula-
tory information to the public. While a majority (68.4%) 
recognized the potential serious health risks associated 
with HTP use, the existence of a greater percentage still 
unaware of these risks underscores the need for health 
education campaigns targeting HTP use.

Our study further indicates lesser odds of adequate 
knowledge regarding HTPs among lower-income house-
holds, individuals with fewer years of education and from 
the province of Balochistan, shedding light on disparities 
among awareness campaigns, which are likely concen-
trated in easier to access urban areas.

A substantial proportion of individuals agreed that 
HTP usage is linked to feelings of guilt and unwellness, 
while concurrently disagreeing with the notion that it 
makes one feel happy and young. Emotional associations 
with HTP usage play a major role in developing public 

perceptions. These contrasting beliefs may be rooted 
in evolving societal attitudes toward the consumption 
of tobacco and alternative products and association of 
guilt and a sense of unwellness could stem from growing 
awareness of the potential health risks associated with 
tobacco use in general [41, 42].

The most reported factor discouraging HTP use among 
our participants was negative health effects. Negative 
effects tend to be significant deterrents to use as evi-
denced in previous studies [43–45]. The Tobacco Prod-
ucts Scientific Advisory Committee of the Food and Drug 
Administration (FDA) in 2018 voted against endorsing 
Heated Tobacco Products (HTPs) as carrying reduced 
harm compared to conventional cigarettes [46]. Similarly, 
WHO contends that even if exposure to harmful chemi-
cals in HTPs is diminished, it does not confer harmless-
ness nor does it translate to a reduction in health risks 
[47]. Although more conclusive evidence is needed on 
this matter, from a policy viewpoint, a verdict is crucial 
before allowing its use.

Fig. 2 Factors motivating HTP use among respondents
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In addition, 75% of participants agreed of HTPs being 
expensive and this is a predictable result from an LMIC. 
A study from Korea had similar findings where higher 
socioeconomic status was associated with HTP usage 
[48].

Pertinent factors in encouraging the use of HTPs in our 
respondents included the appeal of various flavors, stress 
relief properties, and their perceived role as an alternative 
to traditional cigarettes. A survey conducted in the UK 
indicated that individuals who engaged in smoking and 
vaping were more inclined to have experimented with 
HTPs [30]. This suggests that the desire to find a prod-
uct aiding in smoking cessation might drive individuals 
to explore HTPs. The appeal of flavors in HTPs and their 
stress-relieving properties likely serve as motivators for 
usage in young populations. Flavors can introduce nov-
elty and variety, addressing taste preferences and poten-
tially masking the harshness associated with traditional 
tobacco smoke. A prevailing sentiment among partici-
pants regarding the necessity for comprehensive research 
to explore the consequences of using HTPs. The concern 
stems from the influence of advertisements that often 

portray HTPs as a safer alternative, potentially shaping 
the opinions of users.

Despite the multitude of encouraging factors, there 
exists a low prevalence of current users in our popula-
tion. A potential barrier could be the cost of the prod-
uct, with a device and pack of 100 heat sticks selling 
for approximately PKR 25,000 or more [49]. However, 
among both past and current users, frequency of use was 
reported on a weekly to monthly basis, similar to other 
studies which reported weekly HTP use [8]. This could 
be due to the less addictive nature of HTPs compared to 
cigarettes, but further studies are needed to confirm their 
addictive potential.

Limitations
Being a web-based survey, responses were limited to the 
options given, therefore, a follow-up qualitative study is 
essential to process the subjective perceptions of its use. 
Participants in survey-based studies may report social 
desirability bias, besides, because the surveys capture a 
snapshot at a given time, it does not account for any long-
term changes in respondents’ understanding or attitudes. 
Snowball sampling was also used to collect responses 

Fig. 3 Factors deterring HTP use among respondents
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from a diverse population. Moreover, our study was 
unable to obtain equal representation from all provinces 
of Pakistan, likely attributable to its web-based nature. 
Therefore, future studies in Gilgit-Baltistan, Balochistan 
and Azad Jammu and Kashmir should attempt to con-
duct face-to face interviews, as it is crucial to obtain a 
national perspective to influence national level policy.

Study recommendations
Our study has demonstrated that although there was 
some awareness with the concept of HTPs in our study 
population, there was much left to be desired when it 
came to accurate knowledge regarding these products. 
Moreover, there was a significant gap in knowledge 
between certain demographic groupings. Awareness 
campaigns on the health effects of HTPs are therefore 
necessary and should be tailored to accommodate those 
who are more likely to lack knowledge of HTPs. The high 
percentage of respondents who were unsure of the legal 
status of HTPs might be a consequence of the absence of 
any legislation regulating HTP use in Pakistan. As HTP 
adoption is still in its infancy in the country, legislation 
targeting HTP use could serve to reduce uptake of these 
products. With the subjective enjoyment of HTPs being a 
significant motivator to the pursuit of HTPs in our study 
population, it is essential to monitor the marketing of 

HTPs as a lifestyle or leisure product. Instead, legislation 
should help guide the marketing of these products to be 
more along the lines of a smoking cessation aid, a proven 
utility of these products, and another major motivator for 
HTP use in our study population. Future studies should 
also attempt to conduct qualitative in-depth interviews 
for a representative sample across Pakistan, as it is cru-
cial to obtain a national perspective to influence national 
level policy.

Conclusion
Our study found that knowledge scores were higher for 
women and households with greater incomes. The poten-
tial for addiction and the negative health impacts were 
the most often cited deterrents, although subjective 
enjoyment and a better option than cigarettes were also 
significant motivators. Our study is the first of its kind 
to investigate HTPs-related attitudes in the South Asian 
region. Understanding the public view of HTPs is crucial 
for future interventions to inform public understanding 
of tobacco products. Although, HTPs are still a relatively 
newer product in the Pakistani public’s eyes, perti-
nent motivators exist for its future use. Our study pro-
vides additional key indicators of knowledge, which can 
be used as a guide to keep the public informed and lists 
encouraging and deterring factors to gain insight into 

Table 4 Usage of HTPs
Variable N(%)
Have you ever used any of these products, even one time? N = 1195
Yes 202 (16.90)
No 993 (83.10)
Among participants who have used at least once (N = 202)
How much do you currently spend on it or have spent on it?
Less than Rs 2000 37(18.31)
Rs. 2000–4000 39(19.31)
Rs. 4000–6000 70(34.65)
More than Rs. 6000 56(27.72)
What type of HTP have you used?
GLO 68(33.66)
IQOS 61(30.20)
PLOOM TECH 48(23.76)
Other 25(12.38)
Do you currently use HTPs?
Yes 161(79.7)
No 41(20.3)
Currently Active Users (N = 161) Past Users (N = 41)
How often do you use HTPs currently? How often have you used HTPs in the past?
Daily 18(11.19) Daily 6(14.63)
Weekly 23(14.29) Weekly 11(26.83)
Monthly 120(74.53) Monthly 24(58.54)
Do you plan to continue using HTPs? (N = 202)
Yes 62(30.69)
No 107(52.97)
Maybe 33(16.34)
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public opinion. It is recommended that continuous moni-
toring and public research are crucial to investigate the 
influence of HTPs as a possible entry to tobacco smoking.

Abbreviations
ERC  Ethical Review Committee
FDA  Food and Drug Administration
HTP  Heated Tobacco Product

Acknowledgements
The authors would like to thank the Section of Pulmonary and Critical Care 
Medicine at the Aga Khan University (AKU), particularly, Dr. Talha Shahzad 
for his support in developing the study tool and Ms. Rubeena Irfan for 
administrative help. In addition, we would like to credit Wadana Hayat 
Khattak (Khyber Medical College) and Saba Mukhtar (The Islamia University of 
Bahawalpur) for their contribution in data collection, and Muhammad Umar 
Mahar (AKU) and Muhammad Ali Akbar Khan (AKU) for reviewing the final 
manuscript.

Author contributions
HAI, NI, JAK conceptualized the study and, along with HJ and US, had major 
contributions in devising the methodology. AS, HJ, WAS, US and SR were 
major contributors in analyzing the data. AA, HAI, SR, US, WAS collected 
the data by disseminating the study questionnaire. HAI, SR, US were major 
contributors to the initial draft of the manuscript, while HAI and NI were 
major contributors in editing the manuscript. All authors reviewed the results, 
critically reviewed and suggested changes in the manuscript, along with 
approving the final manuscript.

Funding
This study received no funding.

Data availability
The study questionnaire has been thoroughly outlined in the methods. 
Additional datasets and its associated materials are available from the 
corresponding author upon reasonable request.

Declarations

Ethical approval and consent to participate
The Ethical Review Committee (ERC) at Aga Khan University in Pakistan (ID: 
2023-8608-24823) granted ethical approval. This investigation was carried 
out in compliance with the 1975 Helsinki Declaration and any subsequent 
revisions. Every participant gave their informed consent, and their privacy 
and confidentiality were scrupulously always maintained during the study. 
The study was fully voluntary, and participants could leave the study at any 
moment without facing any repercussions.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 11 January 2024 / Accepted: 10 May 2024

References
1. Auer R, Concha-Lozano N, Jacot-Sadowski I, Cornuz J, Berthet A. Heat-Not-

Burn Tobacco Cigarettes: Smoke by Any Other Name. JAMA Intern Med 
[Internet]. 2017 Jul 1 [cited 2024 Mar 23];177(7):1050. http://www.pmc/
articles/PMC5543320/

2. McNeil: Evidence review of e-cigarettes and heated... - Google Scholar [Inter-
net]. [cited 2024 Mar 23].

3. The difference between heated tobacco products and 
e-cigarettes| PMI. - Philip Morris International [Internet]. 
[cited 2024 Mar 23]. https://www.pmi.com/our-science/
difference-between-heated-tobacco-products-and-ecigarettes

4. Mejia AB, Ling PM. Tobacco industry consumer research on smokeless 
tobacco users and product development. Am J Public Health [Internet]. 
2010 Jan 1 [cited 2024 Jan 7];100(1):78–87. https://doi.org/10.2105/
AJPH.2008.152603

5. Kreitzberg DS, Murthy D, Loukas A, Pasch KE. Heat not burn tobacco promo-
tion on instagram. Addictive behaviors [Internet]. 2019 Apr 1 [cited 2024 Mar 
23];91:112–8. https://pubmed.ncbi.nlm.nih.gov/30241774/

6. GRAND VIEW RESEARCH [Internet]. 2020 [cited 2024 Jan 7]. Heat-not-Burn 
Market Size, Share & Trends Analysis Report By Component (Capsules, 
Heating Module, Sticks, Vaporizers), By Distribution Channel, By Region, 
And Segment Forecasts, 2020–2027. https://marketpublishers.com/report/
industry/other_industries/heat-not-burn-market-size-share-trends-analysis-
report-by-component-by-distribution-channel-by-region-n-segment-fore-
casts-2020-2027.html

7. WHO [Internet]. 2018 [cited 2024 Jan 7]. Heated tobacco products: market 
monitoring information sheet. https://www.who.int/publications/i/item/
WHO-NMH-PND-18.7

8. Laverty AA, Vardavas CI, Filippidis FT. Prevalence and reasons for use of 
Heated Tobacco Products (HTP) in Europe: an analysis of Eurobarometer data 
in 28 countries. Lancet Reg Health - Europe. 2021;8:100159.

9. Gallus S, Lugo A, Liu X, Borroni E, Clancy L, Gorini G, et al. Use and awareness 
of heated Tobacco products in Europe. J Epidemiol. 2022;32(3):JE20200248.

10. Czoli CD, White CM, Reid JL, OConnor RJ, Hammond D. Awareness and inter-
est in IQOS heated tobacco products among youth in Canada, England and 
the USA. Tob Control. 2020;29(1):89–95.

11. Znyk M, Jurewicz J, Kaleta D. Exposure to Heated Tobacco Products and 
Adverse Health Effects, a Systematic Review. Int J Environ Res Public Health 
[Internet]. 2021 Jun 2 [cited 2024 Mar 23];18(12). https://pubmed.ncbi.nlm.
nih.gov/34205612/

12. Niaz K, Maqbool F, Khan F, Bahadar H, Ismail Hassan F, Abdollahi M. Smokeless 
tobacco (paan and gutkha) consumption, prevalence, and contribution to 
oral cancer. Epidemiol Health. 2017;39:e2017009.

13. State of Smoking In Pakistan. - Foundation for a Smoke-Free World 
[Internet]. [cited 2024 Mar 23]. https://www.smokefreeworld.org/
state-of-smoking-in-pakistan/

14. Saqib MAN, Rafique I, Qureshi H, Munir MA, Bashir R, Arif BW et al. Burden 
of Tobacco in Pakistan: Findings From Global Adult Tobacco Survey 2014. 
Nicotine Tob Res [Internet]. 2018 Aug 14 [cited 2024 Mar 23];20(9):1138–43. 
https://pubmed.ncbi.nlm.nih.gov/29059338/

15. Khan JA, Amir Humza Sohail AM, Arif Maan MA. Tobacco control laws in 
Pakistan and their implementation: a pilot study in Karachi. J Pak Med Assoc. 
2016;66(7):875–9.

16. Ansari A, Social Protection Resource C. 2023 [cited 2024 Jan 7]. Heated 
Tobacco Products: Use and Regulation in Pakistan. https://www.sprc.org.pk/
heated-tobacco-products-use-and-regulation-in-pakistan/

17. Sarfraz M, Rahim Khan HA, Urooba A, Manan Z, Irfan O, Nadeem R, et al. 
Awareness, use and perceptions about E-cigarettes among adult smokers in 
Karachi, Pakistan. J Pak Med Assoc. 2018;68(1):147–53.

18. Shaikh A, Ansari HT, Ahmad Z, Shaikh MY, Khalid I, Jahangir M et al. Knowl-
edge and Attitude of Teenagers Towards Electronic Cigarettes in Karachi, 
Pakistan. Cureus [Internet]. 2017 Jul 13 [cited 2024 Mar 23];9(7). http://www.
pmc/articles/PMC5597062/

19. Sparrock LS, Phan L, Chen-Sankey J, Hacker K, Ajith A, Jewett B et al. Heated 
Tobacco Products: Awareness, Beliefs, Use and Susceptibility among US Adult 
Current Tobacco Users, 2021. Int J Environ Res Public Health [Internet]. 2023 
Feb 1 [cited 2024 Mar 23];20(3). http://www.pmc/articles/PMC9915028/

20. Otsuka Y, Kaneita Y, Itani O, Matsumoto Y, Hatori Y, Imamura S. Awareness, atti-
tudes, and concerns regarding heated Tobacco products among Physicians 
in Japan. J Epidemiol. 2023;33(9):JE20210470.

21. Birch AL, Schmid AA. Public opinion surveys as guides to public policy and 
spending. Soc Indic Res. 1980;7(1–4):299–311.

22. WHO [Internet]. [cited 2024 Jan 7]. Noncommunicable Disease Sur-
veillance, Monitoring and Reporting. https://www.who.int/teams/
noncommunicable-diseases/surveillance/data

23. Martins RS, Junaid MU, Khan MS, Aziz N, Fazal ZZ, Umoodi M, et al. Factors 
motivating smoking cessation: a cross-sectional study in a lower-middle-
income country. BMC Public Health. 2021;21(1):1419.

24. Irfan M, Riaz N, Sirang Z, Haque A, Khan J, Shaikh S. Why do women use 
tobacco? A cross sectional survey from a developing country. European 
Respiratory Journal [Internet]. 2013 [cited 2024 Jan 7]; https://erj.ersjournals.
com/content/42/Suppl_57/3058

http://www.pmc/articles/PMC5543320/
http://www.pmc/articles/PMC5543320/
https://www.pmi.com/our-science/difference-between-heated-tobacco-products-and-ecigarettes
https://www.pmi.com/our-science/difference-between-heated-tobacco-products-and-ecigarettes
https://doi.org/10.2105/AJPH.2008.152603
https://doi.org/10.2105/AJPH.2008.152603
https://pubmed.ncbi.nlm.nih.gov/30241774/
https://marketpublishers.com/report/industry/other_industries/heat-not-burn-market-size-share-trends-analysis-report-by-component-by-distribution-channel-by-region-n-segment-forecasts-2020-2027.html
https://marketpublishers.com/report/industry/other_industries/heat-not-burn-market-size-share-trends-analysis-report-by-component-by-distribution-channel-by-region-n-segment-forecasts-2020-2027.html
https://marketpublishers.com/report/industry/other_industries/heat-not-burn-market-size-share-trends-analysis-report-by-component-by-distribution-channel-by-region-n-segment-forecasts-2020-2027.html
https://marketpublishers.com/report/industry/other_industries/heat-not-burn-market-size-share-trends-analysis-report-by-component-by-distribution-channel-by-region-n-segment-forecasts-2020-2027.html
https://www.who.int/publications/i/item/WHO-NMH-PND-18.7
https://www.who.int/publications/i/item/WHO-NMH-PND-18.7
https://pubmed.ncbi.nlm.nih.gov/34205612/
https://pubmed.ncbi.nlm.nih.gov/34205612/
https://www.smokefreeworld.org/state-of-smoking-in-pakistan/
https://www.smokefreeworld.org/state-of-smoking-in-pakistan/
https://pubmed.ncbi.nlm.nih.gov/29059338/
https://www.sprc.org.pk/heated-tobacco-products-use-and-regulation-in-pakistan/
https://www.sprc.org.pk/heated-tobacco-products-use-and-regulation-in-pakistan/
http://www.pmc/articles/PMC5597062/
http://www.pmc/articles/PMC5597062/
http://www.pmc/articles/PMC9915028/
https://www.who.int/teams/noncommunicable-diseases/surveillance/data
https://www.who.int/teams/noncommunicable-diseases/surveillance/data
https://erj.ersjournals.com/content/42/Suppl_57/3058
https://erj.ersjournals.com/content/42/Suppl_57/3058


Page 11 of 11Irshad et al. BMC Public Health         (2024) 24:1328 

25. Ali NS, Khuwaja AK, Ali T, Hameed R. Smokeless tobacco use among adult 
patients who visited family practice clinics in Karachi, Pakistan. J Oral Pathol 
Med. 2009;38(5):416–21.

26. Davis LL. Instrument review: getting the most from a panel of experts. Appl 
Nurs Res. 1992;5(4):194–7.

27. OpenEpi. Menu [Internet]. [cited 2024 Jan 7]. https://www.openepi.com/
Menu/OE_Menu.htm

28. The DHS, Program - Pakistan. DHS, 2017-18 - Final Report (English) [Internet]. 
[cited 2024 Jan 7]. https://dhsprogram.com/publications/publication-fr354-
dhs-final-reports.cfm

29. IBM SPSS Statistics [Internet]. [cited 2024 Mar 20]. https://www.ibm.com/
products/spss-statistics

30. Brose LS, McDermott MS, McNeill A. Heated Tobacco Products and Nicotine 
pouches: a survey of people with experience of smoking and/or vaping in 
the UK. Int J Environ Res Public Health. 2021;18(16):8852.

31. Alanazi AM, Monshi SS, Aldawsari NS, Almujel AA, Bin Saad WM, Alajlan SA 
et al. The associations between cigarette smoking behavior and the use of 
heated tobacco products among arab cigarette smokers: findings from Saudi 
Arabia, Egypt, Kuwait, and Yemen. J Ethn Subst Abuse. 2023;1–14.

32. Majek P, Jankowski M, Nowak B, Macherski M, Nowak M, Gil A et al. The 
frequency of Use and Harm Perception of Heated Tobacco products (HTPs): 
the 2019 cross-sectional survey among medical students from Poland. Int J 
Environ Res Public Health. 2021;18(7).

33. Nyman AL, Weaver SR, Popova L, Pechacek TF, Huang J, Ashley DL, et 
al. Awareness and use of heated tobacco products among US adults, 
2016–2017. Tob Control. 2018;27(Suppl 1):s55–61.

34. Marynak KL, Wang TW, King BA, Agaku IT, Reimels EA, Graffunder CM. Aware-
ness and ever use of heat-not-burn Tobacco products among U.S. adults, 
2017. Am J Prev Med. 2018;55(4):551–4.

35. Hameed A, Malik D. Public Health Practitioners’ Knowledge towards Nicotine 
and Other Cigarette Components on Various Human Diseases in Pakistan: A 
Contribution to Smoking Cessation Policies. Biomed Res Int [Internet]. 2022 
[cited 2024 Jan 7];2022. https://pubmed.ncbi.nlm.nih.gov/36225984/

36. Jeong M, Noar SM, Zhang D, Mendel JR, Agans RP, Boynton MH et al. Public 
Understanding of Cigarette Smoke Chemicals: Longitudinal Study of US 
Adults and Adolescents. Nicotine & Tobacco Research [Internet]. 2020 May 1 
[cited 2024 Jan 7];22(5):747. http://www.pmc/articles/PMC7171288/

37. HEATED TOBACCO PRODUCTS Global Regulation [Internet]. [cited 
2024 Mar 22]. https://assets.tobaccofreekids.org/global/pdfs/en/
HTP_regulation_en.pdf

38. Tobacco control laws in. Pakistan and their implementation: A pilot study in 
Karachi - PubMed [Internet]. [cited 2024 Jan 7]. https://pubmed.ncbi.nlm.nih.
gov/27427139/

39. Hameed A, Malik D. Public Health practitioners’ knowledge towards 
Nicotine and other cigarette components on various human diseases in 

Pakistan: a contribution to Smoking Cessation policies. Biomed Res Int. 
2022;2022:7909212.

40. Junaidi I, Dawn. 2022 [cited 2024 Jan 7]. Plan to regularise ‘heated tobacco 
products’ under fire. https://www.dawn.com/news/1724537

41. Saeed S, Khan JA, Iqbal N, Irfan S, Shafique A, Awan S. Cancer and how the 
patients see it; prevalence and perception of risk factors: a cross-sectional 
survey from a tertiary care centre of Karachi, Pakistan. BMC Public Health. 
2019;19(1):360.

42. Hameed A, Malik D. Barriers to cigarette Smoking Cessation in Pakistan: 
evidence from qualitative analysis. J Smok Cessat. 2021;2021:9592693.

43. Tran TPT, Park J, Nguyen TNP, Hoang VM, Lim MK. Association between 
perceived harm of tobacco and intention to quit: a cross-sectional analysis of 
the Vietnam Global Adult Tobacco Survey. BMC Public Health [Internet]. 2022 
Dec 1 [cited 2024 Jan 7];22(1):1–11. https://bmcpublichealth.biomedcentral.
com/articles/https://doi.org/10.1186/s12889-022-13348-w

44. Yang J, Hammond D, Driezen P, Fong GT, Jiang Y. Health knowledge and 
perception of risks among Chinese smokers and non-smokers: findings from 
the Wave 1 ITC China Survey. Tob Control. 2010;19(Suppl 2):i18–23.

45. Sansone GC, Raute LJ, Fong GT, Pednekar MS, Quah ACK, Bansal-Travers M, 
et al. Knowledge of health effects and intentions to quit among smokers in 
India: findings from the Tobacco Control Policy (TCP) India pilot survey. Int J 
Environ Res Public Health. 2012;9(2):564–78.

46. Popova L, Lempert LK, Glantz SA. Light and mild redux: heated tobacco 
products’ reduced exposure claims are likely to be misunderstood as reduced 
risk claims. Tob Control. 2018;27(Suppl 1):s87–95.

47. World Health Organization [Internet]. 2020 [cited 2024 Jan 7]. WHO state-
ment on heated tobacco products and the US FDA decision regarding IQOS. 
https://www.who.int/news/item/27-07-2020-who-statement-on-heated-
tobacco-products-and-the-us-fda-decision-regarding-iqos

48. Yi J, Lee CM, Hwang S, sik, Cho S. il. Prevalence and predictors of heated 
tobacco products use among male ever smokers: results from a Korean 
longitudinal study. BMC Public Health [Internet]. 2021 Dec 1 [cited 2024 Jan 
7];21(1):1–3. https://bmcpublichealth.biomedcentral.com/articles/https://doi.
org/10.1186/s12889-021-10344-4

49. IQOS HEETs in Pakistan [Internet]. [cited 2024 Jan 7]. https://www.rockstar-
vapor.co/product-category/iqos-heets-pakistan/

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.openepi.com/Menu/OE_Menu.htm
https://www.openepi.com/Menu/OE_Menu.htm
https://dhsprogram.com/publications/publication-fr354-dhs-final-reports.cfm
https://dhsprogram.com/publications/publication-fr354-dhs-final-reports.cfm
https://www.ibm.com/products/spss-statistics
https://www.ibm.com/products/spss-statistics
https://pubmed.ncbi.nlm.nih.gov/36225984/
http://www.pmc/articles/PMC7171288/
https://assets.tobaccofreekids.org/global/pdfs/en/HTP_regulation_en.pdf
https://assets.tobaccofreekids.org/global/pdfs/en/HTP_regulation_en.pdf
https://pubmed.ncbi.nlm.nih.gov/27427139/
https://pubmed.ncbi.nlm.nih.gov/27427139/
https://www.dawn.com/news/1724537
https://bmcpublichealth.biomedcentral.com/articles/
https://bmcpublichealth.biomedcentral.com/articles/
https://doi.org/10.1186/s12889-022-13348-w
https://www.who.int/news/item/27-07-2020-who-statement-on-heated-tobacco-products-and-the-us-fda-decision-regarding-iqos
https://www.who.int/news/item/27-07-2020-who-statement-on-heated-tobacco-products-and-the-us-fda-decision-regarding-iqos
https://bmcpublichealth.biomedcentral.com/articles/
https://doi.org/10.1186/s12889-021-10344-4
https://doi.org/10.1186/s12889-021-10344-4
https://www.rockstarvapor.co/product-category/iqos-heets-pakistan/
https://www.rockstarvapor.co/product-category/iqos-heets-pakistan/

	Heated tobacco products- well known or well understood? A national cross-sectional study on knowledge, attitudes and usage in Pakistan
	Abstract
	Introduction
	Methods
	Study design, setting and population
	Data collection tool and variables
	Data collection procedure
	Sampling and study size calculation
	Statistical analysis

	Results
	Discussion
	Limitations
	Study recommendations
	Conclusion
	References


