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ABSTRACT
As the availability of tobacco forms has evolved, emerging prod-
ucts known as heated tobacco products (HTPs) are increasingly 
being consumed worldwide and are claimed to be less harmful 
than tobacco cigarette smoking. To date, it is unknown whether 
Arab cigarette smokers are using or susceptible to HTPs. 
Therefore, this study aimed to assess the association between 
cigarette smoking behavior and the use of and susceptibility 
to HTPs in the Eastern Mediterranean region. Arab cigarette 
smokers (n = 628) from Saudi Arabia, Egypt, Kuwait, and Yemen 
were recruited using a convenience sampling technique. A 
cross-sectional survey comprised questions related to sociode-
mographic characteristics, cigarette smoking behavior charac-
teristics (quitting attempts and desire to quit cigarette smoking, 
nicotine dependence, and consideration of switching to nicotine 
products with reduced health risks), and awareness of, use of, 
and susceptibility to use of HTPs. Descriptive and logistic regres-
sion models were used for analysis. The participants indicated 
a high frequency of past quitting attempts and a desire to quit 
smoking cigarettes. They were also considering switching to a 
nicotine product with reduced health risks. However, their 
awareness of HTPs was relatively low (24.2%), and the propor-
tion of participants who had ever used HTPs or were currently 
using them was quite low as well (10.7% and 5.0%, respectively). 
A history of quit attempts was associated with more likely life-
time use of HTPs (adjusted odds ratio [AOR] = 2.63, 95% confi-
dence interval [CI] [1.21–5.71]). Nicotine-dependent cigarette 
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smokers were more likely to be susceptible to HTP use (AOR = 
1.12, 95% CI [1.01–1.24]). Moreover, those who would consider 
switching to a product that provided nicotine and could reduce 
health risks by 99% were more likely to be susceptible to using 
HTPs (AOR = 2.17, 95% CI [1.05–4.51]). Awareness of HTPs is 
relatively low among Arab cigarette smokers. Attempts to quit 
cigarette smoking, nicotine dependence, and the consideration 
of switching to a product that delivers nicotine with reduced 
health risks were significantly associated with using HTPs. The 
findings of this study provide potential for evidence-based treat-
ment for smokers and will help prevent the use of tobacco 
industry tactics in marketing HTPs.

Introduction

Tobacco cigarette smoking is a major public health concern worldwide 
(Samet, 2013). The Eastern Mediterranean region (EMR) is not exempt, 
because cigarette smoking is prevalent among Arabs (World Health 
Organization [WHO], 2021a). For instance, the adult daily smoking prev-
alence in 2019 was 21% in Egypt, 17% in Kuwait, 14% in Yemen, and 
11% in Saudi Arabia (WHO, 2021a). Despite the advancement in tobacco 
control to slow the uptake of cigarette smoking (WHO, 2021a), the avail-
ability of tobacco forms is evolving over time as emerging products are 
increasingly consumed worldwide, including cigars, hookahs, e-cigarettes, 
and heated tobacco products (HTPs; Cruz et  al., 2019). However, tobacco 
smokers are usually eager to quit but face difficulties owing to nicotine 
addiction. Those who succeeded in quitting tobacco usually made several 
attempts before being able to quit (Hughes et  al., 2008). In their quest to 
quit tobacco, especially when they tried but did not succeed, smokers may 
consider other tobacco products that are safer (or are perceived to be 
safer) than combustible tobacco, such as e-cigarettes, smokeless tobacco, 
and HTPs. By switching to these products, they aim to reduce the harm 
induced by smoking tobacco, a concept that is usually described in the 
theory of harm reduction. Harm reduction of tobacco refers to moving 
to a less toxic nicotine product for those who are unable to avoid using 
nicotine or smoking (Warner, 2019). The popularity of this concept is due 
to the concern that smokers either do not want to quit smoking or feel 
they are unable to stop smoking (Hatsukami et  al., 2004).

HTPs are usually promoted by manufacturers as an alternative and less 
harmful method of nicotine delivery (Mallock et  al., 2019). HTPs have 
been developed with the concept “heat-not-burn” tobacco cigarettes 
(Jankowski et  al., 2019). HTPs deliver nicotine through the method of 
heating tobacco leaves, in comparison to smoking cigarettes, which relies 
on burning tobacco, thus avoiding combustion by-products (Jankowski 
et  al., 2019). HTPs were first introduced in Japan and Italy in 2014; sub-
sequently, sales have been increasing and have extended to being marketed 
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in more than 50 countries (Jankowski et  al., 2019). For example, the 
prevalence of HTP use among Korean adults is 4.4% (7.8% among males 
and 0.9% among females; Kim & Cho, 2020). HTPs are marketed under 
several trade names, such as IQOS by Philip Morris International, glo by 
British American Tobacco, and Ploom TECH by Japan Tobacco International 
(McNeill et  al., 2018). Recently, HTPs have been legally introduced into 
several Arab nations. For instance, Saudi Arabia approved the use of HTPs 
in 2019, and Egypt legalized the use of HTPs in 2022 (Market, 2020; 
WHO, 2021a). HTPs have, however, been illegally promoted in social 
media, supermarkets, and malls in middle- and low-income countries such 
as Armenia, Cyprus, Palestine, and Malaysia (WHO, 2020).

Although tobacco manufacturers claim that hazardous compounds are 
considerably reduced with HTP use compared to smoking cigarettes, U.S. 
legislation requires solid scientific evidence for such claims (Lempert & 
Glantz, 2018). Studies examining the cytotoxicity of HTPs revealed that 
harmful nitrosamine emissions are lower in HTPs relative to smoking 
cigarettes, indicating that switching entirely to HTPs could be advantageous 
for smokers (Leigh et  al., 2018; Simonavicius et  al., 2019). In contrast, 
literature indicates that exposure to HTPs negatively affects the function 
of human mitochondria, leading to higher risks of airway inflammation 
and lung cancer (Znyk et  al., 2021). The ultimate goal of smoking cessa-
tion is to reduce the risk of adverse health effects, and complete abstinence 
is the best approach to achieve this goal. Therefore, the decision to switch 
from smoking cigarettes to using HTPs remains questionable because harm 
reduction alone does not align with the ultimate goal of smoking cessation.

In the EMR region, there is limited information available about cigarette 
smokers’ desire to quit, the approaches used in quit attempts, and the use of 
HTPs. It is also unknown whether characteristics related to cigarette smoking 
behavior, such as the desire to quit smoking, nicotine dependence, and switch-
ing to other products, are associated with the use of HTPs or susceptibility 
to use among Arab smokers. Therefore, this study aimed to assess the asso-
ciation between cigarette smoking behavior and the use of HTPs among 
cigarette smokers from four Arab countries: Saudi Arabia, Egypt, Kuwait, and 
Yemen. The future goal of this study is to inform prevention and treatment 
programs for tobacco use about new emerging products (HTPs) and provide 
evidence to support efforts to curb tobacco use in Arab nations.

Materials and method

Participants

This study used a cross-sectional survey design. A convenience sample  
of 628 Arab adults (Saudi Arabia = 430, Egypt = 92, Kuwait = 66, and 
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Yemen = 40) aged ≥18 years who smoked tobacco cigarettes was recruited 
through word of mouth. To achieve a 5% margin of error and 95% con-
fidence level with a reference population of over 20,000 adults, the mini-
mum required sample size was determined to be 377 Arab adults who 
smoke tobacco cigarettes. The included countries were selected based on 
the feasibility of administering this study’s instruments to each country’s 
citizens. Participants were considered tobacco cigarette smokers if they had 
smoked tobacco cigarettes (even one cigarette) in the last 30 days (Camenga 
et  al., 2014; Saddleson et  al., 2016). An electronic self-administered ques-
tionnaire comprising informed consent and closed-ended questions was 
used to answer author-constructed and other questions that were adapted 
from previous studies and published scales (Heatherton et al., 1991; Heavner 
et  al., 2009). The questions were translated from English to Arabic in two 
steps. First, forward–backward translations of linguistics were obtained to 
ensure the translation accuracy of the item content. Second, cultural adap-
tation of the items was used to pilot-test the questionnaire by reviewing 
it with Arab adults who smoked tobacco cigarettes to assess the clarity of 
each item. After the pilot test, no questions on the original scale were 
excluded or modified. The study was approved by the Institutional Review 
Board of the King Abdullah International Medical Research Center 
(SP21R/223/05). This study was conducted from June 2021 to May 2022.

Measures

Sociodemographic characteristics

Sociodemographic characteristics were collected from participants, including 
country of residence (Saudi Arabia, Egypt, Kuwait, or Yemen), age (in 
years), sex (female or male), educational attainment (high school or lower, 
diploma degree, bachelor’s degree, or higher education), occupational status 
(unemployed, student, or employed), and perceived income (weak, middle, 
or high). Because the included countries in this study vary in terms of 
currency and income economy, with Saudi Arabia and Kuwait being high-in-
come countries, Egypt being a lower-middle-income country, and Yemen 
being a low-income country, we asked participants to provide their perceived 
income rank instead of their monetary income, ranging from weak to high.

Cigarette smoking behavior characteristics

To assess cigarette smoking behavior characteristics among Arab smokers, 
we used different author-constructed items that included historical quit 
attempts (“Have you ever tried to quit tobacco cigarettes in the past?”; no 
= 0, yes = 1), previous month’s quit attempts (“Have you tried to quit 
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tobacco cigarettes in the past 30 days?”; no = 0, yes = 1), medicinal nicotine 
product use (“Have you used medicinal nicotine products [such as nicotine 
patches and nicotine gum]?”; no = 0, yes = 1), desire to quit tobacco cig-
arettes (from 1 = least desire to 10 = highest desire), and nicotine depen-
dence by administering the Fagerstrom Test for Nicotine Dependence scale 
(range 0 = least dependence to 10 = highest dependence; Heatherton et  al., 
1991). In addition, we assessed current multiple tobacco product (MTP) 
use by asking, “Do you currently use waterpipe (shesha, shisha, hookah) 
and/or electronic nicotine delivery system (ENDS; e-cigarettes or e-hoo-
kah)?” Then a dichotomous variable was created (no = 0, or yes =1).

Furthermore, we assessed the use of hypothetical reduced-harm nicotine 
products by asking the participants the following: first, “If a new product 
provided nicotine in a way that was almost as satisfying as smoking, it 
could be used without anyone noticing that you were using it, and reduced 
your health risks by 50%, would you consider switching to this product?” 
The possible answers were no = 0, or yes = 1. Second, “If a new product 
provided nicotine in a way that was almost as satisfying as smoking, could 
be used without anyone noticing that you were using it, and reduced your 
health risks by 99%, would you consider switching to this product?” The 
possible answers were no = 0 or yes = 1. These two questions were adapted 
from a survey of Edmonton-area smokers’ opinions about tobacco and 
nicotine products (Heavner et  al., 2009).

Awareness and use of HTPs

We assessed different items that reflected the awareness of, susceptibility 
to use, lifetime use, and current use of HTPs. First, participants were asked 
via author-constructed items about their awareness of HTPs (“Have you 
ever heard of heated tobacco products?”; no = 0, yes =1) and how they 
heard of HTPs (“How did you hear about heated tobacco products?”) with 
possible multiple selection answers “from friends,” “I saw others using it 
in public places,” “from smoking shops and stores,” and “ads on social media.”

We assessed participants’ susceptibility to HTP use as either not suscep-
tible = 0 or susceptible = 1. Participants’ susceptibility to using HTPs was 
assessed using a validated questionnaire that included three items (“Would 
you try heated tobacco products if one of your best friends offered it to 
you?”; “Do you think you would use heated tobacco products in the next 
six months?”; and “Are you curious about using heated tobacco products?”). 
Response options included “definitely not,” “probably not,” “probably yes,” 
and “definitely yes.” Participants who responded “definitely not” to all three 
questions were classified as not susceptible. Those who responded “probably 
not,” “probably yes,” or “definitely yes” to any question were classified as 
susceptible (Pierce et  al., 1996; Strong et  al., 2015). Lifetime use of HTPs 
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was assessed by asking, “Have you ever used heated tobacco products?” 
Current use of HTPs was assessed by asking, “Do you currently use heated 
tobacco products?” Possible answers for lifetime and current use of HTPs 
were no = 0 or yes = 1. Finally, we asked those who answered yes to lifetime 
and current use of HTPs about the reasons for using them by asking, “What 
was/were the reason(s) for using heated tobacco products?” The possible 
multiple selection answers were “alternatives to ENDS,” “by recommendation,” 
“curiosity,” “safety to my health,” and “quitting tobacco cigarettes.”

Data analysis

Descriptive statistics of percentages and means are reported to represent 
the participant characteristics in the univariate analysis. An analysis of 
variance was conducted to reveal sample characteristics across countries. 
Finally, logistic regression was used to examine the association between 
cigarette smoking behavioral characteristics and the use of HTPs, con-
trolling for sociodemographic characteristics (country of residence, age, 
sex, educational attainment, occupational status, and perceived income). 
The selection of covariates in the model was based on previous research. 
Only covariates that were considered to be conceptually relevant as con-
founders were included in the analysis. SPSS v26 (IBM Corp, 2019) was 
used for all analyses. Statistical significance was set at p < .05.

Results

As shown in Table 1, there were significant between-group differences for 
all sociodemographic characteristics. The mean age of the total sample 
was 32.5 years; participants from Kuwait were oldest (mean [SD] = 39.2 
[12.7]), and the youngest participants were from Saudi Arabia (mean 
[SD] = 30.7 [10.8]). Males comprised most of the sample, especially from 
Egypt and Yemen. Most participants held bachelor’s degrees, were employed, 
and perceived their income to be mid-level.

With respect to cigarette smoking behavioral characteristics, as depicted 
in Table 2, most participants had quit tobacco cigarette smoking in the 
past; however, they had not tried to quit smoking in the past month, nor 
had they used medicinal nicotine products in the past. In addition, most 
participants reported a high desire to quit tobacco cigarette smoking, 
especially among those from Yemen, and they were less dependent on 
nicotine, except those from Egypt, who were more nicotine-dependent 
smokers. Concerning MTP use by waterpipes and ENDS with cigarette 
smoking, most participants were not currently using tobacco products 
other than cigarettes. When asked whether they would switch to a product 
that could reduce health risks, most participants indicated that they would 
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switch if the product could reduce health risks by 50%. The percentage 
of those who would switch increased if the product could reduce health 
risks by 99%. Finally, previous attempts to quit tobacco cigarette smoking, 

Table 1.  Sociodemographic characteristics.

Variable

Total
N = 628

Saudi Arabia
n = 430

Egypt
n = 92

Kuwait
n = 66

Yemen
n = 40

F ratio p Value% (n) % (n) % (n) % (n) % (n)

Age (years)
Mean (SD) 32.5 (11.0) 30.7 (10.8) 34.3 (9.0) 39.2 (12.7) 36.3 (8.9) 14.8 <.001

Sex
Female 17.5 (109) 20.8 (88) 4.4 (4) 22.7 (15) 5.0 (2) 6.6 <.001
Male 82.5 (514) 79.2 (336) 95.6 (87) 77.3 (51) 95.0 (38)

Educational attainment
High school or 

lower
28.7 (180) 33.9 (145) 15.4 (14) 22.7 (15) 12.5 (5) 5.1 .002

Diploma 13.9 (87) 12.1 (52) 20.9 (19) 13.6 (9) 17.5 (7)
Bachelor’s degree 48.3 (303) 46.5 (199) 54.9 (50) 48.5 (32) 55.0 (22)
Higher education 9.1 (57) 7.5 (32) 8.8 (8) 15.2 (10) 15.0 (6)

Occupational status
Unemployed 17.3 (108) 18.0 (77) 20.9 (19) 4.7 (3) 22.5 (9) 6.7 <.001
Student 22.6 (141) 27.9 (119) 9.9 (9) 9.4 (6) 15.0 (6)
Employed 60.1 (375) 54.1 (231) 69.2 (63) 85.9 (55) 62.5 (25)

Perceived income
Weak 10.8 (68) 9.3 (40) 16.3 (15) 1.5 (1) 30.0 (12) 7.0 <.001
Middle 71.3 (448) 70.6 (303) 75.0 (69) 78.5 (51) 60.0 (24)
High 17.8 (112) 20.1 (86) 8.7 (8) 20.0 (13) 10.0 (4)

Table 2. C igarette smoking behavior characteristics.

Variable

Total
N = 628

Saudi Arabia
n = 430

Egypt
n = 92

Kuwait
n = 66

Yemen
n = 40

F ratio p Value% (n) % (n) % (n) % (n) % (n)

Have you ever tried to quit tobacco cigarettes in the past?
No 31.3 (196) 36.1 (154) 22.0 (20) 24.2 (16) 12.5 (5) 5.5 <.001
Yes 68.7 (430) 63.9 (273) 78.0 (71) 75.8 (50) 87.5 (35)

Have you tried to quit tobacco cigarettes in the past 30 days?
No 74.4 (462) 77.0 (329) 66.7 (60) 71.9 (46) 65.8 (25) 2.0 .108
Yes 25.6 (159) 23.0 (98) 33.3 (30) 28.1 (18) 34.2 (13)

Have you used medicinal nicotine products (this includes nicotine patches and nicotine gum)?
No 84.9 (529) 83.1 (355) 88.9 (80) 83.2 (55) 97.4 (37) 2.3 .076
Yes 15.1 (94) 16.9 (72) 11.1 (10) 16.7 (11) 2.6 (1)

Desire to quit tobacco cigarettes (range, 1–10)
Mean (SD) 7.4 (2.8) 7.3 (2.8) 7.8 (2.7) 6.6 (3.0) 8.2 (2.7) 3.8 .010
Fagerstrom Test for Nicotine Dependence (range, 0–10)
Mean (SD) 4.6 (2.5) 4.3 (2.4) 6.0 (2.3) 4.9 (2.7) 3.6 (2.7) 12.9 <.001
Current MTP use (waterpipe and/or ENDS)

No 54.2 (341) 59.1 (223) 64.1 (59) 53.0 (35) 60.0 (24) 1.73 .160
Yes 45.8 (287) 48.1 (207) 35.9 (33) 47.0 (31) 40.0 (16)

If a new product provided nicotine in a way that was almost as satisfying as smoking, could be used 
without anyone noticing that you were using it, and reduced your health risks by 50%, would you 
consider switching to this product?

No 25.3 (157) 26.2 (112) 15.7 (14) 28.8 (19) 29.7 (11) 1.7 .150
Yes 74.7 (464) 73.8 (315) 84.3 (75) 71.2 (47) 70.3 (26)

If a new product provided nicotine in a way that was almost as satisfying as smoking, could be used 
without anyone noticing that you were using it, and reduced your health risks by 99%, would you 
consider switching to this product?

No 15.6 (97) 15.7 (67) 8.9 (8) 22.7 (15) 16.2 (6) 1.8 .129
Yes 84.4 (525) 84.3 (360) 91.1 (82) 77.3 (51) 83.8 (31)
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a desire to quit tobacco cigarettes, and nicotine dependence were the only 
variables that were statistically significant in between-group differences.

As shown in Table 3, most participants were not aware of HTPs, and 
those who were aware of HTPs had heard about them mostly from friends, 
followed by seeing it in public places, ads on social media, and from 
smoking shops and stores. Most participants were susceptible to HTP use 
but had not previously or currently used HTPs. Among lifetime and cur-
rent users, the reasons for using HTPs varied; however, the most common 
were curiosity and a desire to quit tobacco cigarettes. All variables showed 
statistically significance between-group differences, except for susceptibility 
to use and lifetime use of HTPs.

Lastly, Table 4 reveals the associations between cigarette smoking behav-
ior characteristics and the use of HTPs, controlling for sociodemographic 
characteristics. Arab cigarette smokers who had tried to quit in the past 
were more likely to have used HTPs in their lifetime (adjusted odds ratio 
[AOR] = 2.63, 95% confidence interval [CI] [1.21–5.71]). However, those 
who tried to quit in the past month were less likely to be susceptible to 
HTP use (AOR = 0.51, 95% CI [0.28–0.92]). Alternatively, those who were 
more nicotine-dependent cigarette smokers were more likely to be sus-
ceptible to HTP use (AOR = 1.12, 95% CI [1.01–1.24]). In addition, those 
who were currently MTP users were more likely to have used HTPs in 

Table 3. C haracteristics of HTP use.

Variable

Total
N = 628

Saudi 
Arabia
n = 430

Egypt
n = 92

Kuwait
n = 66

Yemen
n = 40

F ratio p Value% (n) % (n) % (n) % (n) % (n)

Have you ever heard of HTPs?
No 75.8 (470) 78.5 (333) 67.0 (61) 66.7 (42) 80.0 (32) 2.9 .032
Yes

How did you hear about HTPs? 
(multiple selections)

24.2 (150) 21.2 (91) 33.0 (30) 33.3 (21) 20.0 (8)

From friends 59.1 (110) 64.0 (73) 30.3 (10) 70.4 (19) 66.7 (8) 4.7 .003
I saw others used it in public 

places
15.1 (28) 10.5 (12) 30.3 (10) 22.2 (6) 0 (0)

From smoking shops and stores 10.8 (20) 12.3 (14) 9.1 (3) 7.4 (2) 8.3 (1)
Ads on social media 15.1 (28) 13.2 (15) 30.3 (10) 0 (0) 25.0 (3)
Susceptibility to use of HTPs

Not susceptible 19.2 (110) 19.2 (75) 14.1 (12) 18.6 (11) 28.9 (11) 1.2 .289
Susceptible 80.8 (464) 80.8 (315) 85.9 (73) 81.4 (48) 71.1 (27)

Lifetime use of HTPs
No 89.3 (561) 90.0 (386) 82.6 (76) 90.9 (60) 95.0 (38) 2.0 .109
Yes 10.7 (67) 10.0 (43) 17.4 (16) 9.1 (6) 5.0 (2)

Current use of HTPs
No 95.0 (597) 96.5 (415) 89.1 (82) 92.4 (61) 97.5 (39) 3.4 .016
Yes 5.0 (31) 3.5 (15) 10.9 (10) 7.6 (5) 2.5 (1)

Reasons for using HTPs (multiple selections)
Alternative to ENDS 9.9 (20) 11.2 (15) 0 (0) 14.8 (4) 11.1 (1) 3.1 .026
By recommendation 15.3 (31) 20.9 (28) 0 (0) 7.4 (2) 11.1 (1)
Curiosity 32.5 (66) 32.8 (44) 45.5 (15) 18.5 (5) 22.2 (2)
Safer for my health 16.7 (34) 12.7 (17) 27.3 (9) 25.9 (7) 11.1 (1)
To quit tobacco cigarettes 25.6 (52) 22.4 (30) 27.3 (9) 33.3 (9) 44.4 (4)
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their lifetime (AOR = 2.87, 95% CI [1.57–5.24]). Finally, those who would 
consider switching to a product that provided nicotine and could reduce 
health risks by 99% were more likely to be susceptible to HTP use (AOR 
= 2.17, 95% CI [1.05–4.51]). No cigarette smoking behavior characteristics 
were associated with the current use of HTPs.

Discussion

This study provides insights into two crucial cigarette smoking behaviors 
among adult Arab smokers in four countries in the EMR region. A desire 
to quit smoking, followed by awareness, susceptibility, and other factors, 
was associated with the use of HTPs. Such findings are important for 
providing evidence-based treatment in the region and for preventing the 
use of tobacco industry tactics in marketing HTPs.

Overall, results echo the common finding of a high frequency of quit 
attempts among tobacco cigarette smokers, accompanied by a high desire 
to quit. This finding was consistent across all four countries included in 
this study. Notably, the use of medicinal nicotine products (for example, 
nicotine patches and gum) was very low in the sample despite a desire 
to quit, which shows the potential for offering evidence-based treatment 

Table 4. A ssociations between cigarette smoking behavior characteristics and the use of HTPs.

Variable

Susceptibility to use Lifetime use Current use

AOR 95% CI AOR 95% CI AOR 95% CI

Have you ever tried to quit tobacco cigarettes in the past?
No Ref Ref Ref Ref Ref Ref
Yes 1.17 [0.64–2.13] 2.63 [1.21–5.71] 1.77 [0.63–4.91]

Have you tried to quit tobacco cigarettes in the past 30 days?
No Ref Ref Ref Ref Ref Ref
Yes 0.51 [0.28–0.92] 0.68 [0.32–1.41] 0.72 [0.24–2.13]

Have you used medicinal nicotine products (this includes nicotine patches and nicotine gum)?
No Ref Ref Ref Ref Ref Ref
Yes 1.10 [0.50–2.41] 0.61 [0.25–1.44] 0.37 [0.07–1.75]

Desire to quit tobacco cigarettes
0.94 [0.85–1.04] 0.96 [0.85–1.07] 0.91 [0.78–1.06]

Fagerstrom Test for Nicotine Dependence
1.12 [1.01–1.24] 1.11 [0.98–1.25] 1.09 [0.92–1.28]

Current MTP use
No Ref Ref Ref Ref Ref Ref
Yes 1.27 [0.76–2.12] 2.87 [1.57–5.24] 1.90 [0.81–4.43]

If a new product provided nicotine in a way that was almost as satisfying as smoking, could be used 
without anyone noticing that you were using it, and reduced your health risks by 50%, would you 
consider switching to this product?

No Ref Ref Ref Ref Ref Ref
Yes 1.74 [0.92–3.29] 1.59 [0.59–4.25] 2.21 [0.51–9.53]

If a new product provided nicotine in a way that was almost as satisfying as smoking, could be used 
without anyone noticing that you were using it, and reduced your health risks by 99%, would you 
consider switching to this product?

No Ref Ref Ref Ref Ref Ref
Yes 2.17 [1.05–4.51] 1.30 [0.39–4.33] 0.66 [0.13–3.30]

Note. Controlled for country of residence, age, sex, educational attainment, occupational status, and perceived 
income.
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to smokers wanting to quit. Additionally, the use of medicinal nicotine 
products was lower in Egypt and Yemen than in the other two countries, 
which could be related to the differences in individual income levels, as 
well as the health care services, health policies, and availability and afford-
ability of medicinal nicotine products.

The present study’s sample of smokers exhibited a higher level of aware-
ness compared to the general population. For instance, in Saudi Arabia, 
21.2% of participants were aware of HTPs, whereas the national estimate 
of awareness in the general population is 8.4% (WHO, 2019). This is in 
line with existing studies showing a higher awareness among smokers 
(Ratajczak et  al., 2020). Similarly, results show a relatively higher prevalence 
of current and lifetime use of HTPs than among the general population 
(5.0% and 10.7%, respectively, compared to the national estimates of 0.1% 
and 0.5%, respectively; WHO, 2019). Although the prevalence in the present 
study is similar to that in other studies (Nyman et  al., 2018), there is a 
wide variation between regions due to several potential reasons, including 
marketing, regulations, and availability of tobacco products (Ratajczak et  al., 
2020). Results show a high susceptibility to use of HTPs among the sample 
of smokers, which could be explained by the current perception of lower 
risk associated with HTPs and smokers’ intention to reduce their risk of 
diseases (El-Toukhy et al., 2018; Xu et al., 2020). This was also demonstrated 
by our finding that those who had a greater desire to quit were more likely 
to be susceptible to the use of HTPs. A major factor in experimenting with 
HTPs, reducing the risk imposed by combustible tobacco products, was 
found in a qualitative study in the United Kingdom, where HTPs were 
perceived as a healthier alternative (Tompkins et  al., 2021).

With the same rationale, those who tried to quit in the past were more 
likely to try HTPs. Additionally, those who had greater nicotine dependence 
were more susceptible to trying HTPs, demonstrating their struggle to quit 
using combustible tobacco. Furthermore, this study revealed that the attempt 
to quit smoking among participants was associated with susceptibility to 
initiating the use of HTPs. Consistent with this finding, smokers reported 
that they were able to quit smoking when they used HTPs (Tattan-Birch 
et  al., 2022). However, these studies did not find statistically significant 
differences in the risk of adverse events between HTP users and tobacco 
cigarette smokers (Tattan-Birch et  al., 2022). These studies were sponsored 
by the tobacco industry (Tattan-Birch et  al., 2022). Therefore, the findings 
of current and previous studies may encourage future researchers to support 
independent research that examines the effectiveness of HTP use for smok-
ing cessation among those who are willing to quit smoking.

These findings highlight the importance of offering accessible evi-
dence-based treatment to current smokers to augment their attempts to 
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quit tobacco. Along with improving accessibility to evidence-based treat-
ment, health education messaging for current smokers may need to high-
light the availability of safe medicinal nicotine replacement and clarify the 
risks associated with HTPs. In addition, stricter regulations to limit the 
availability of HTPs to nonsmoking youth, who may experiment with HTP 
use under a false impression that it is harmless and consequently become 
addicted to nicotine, are necessary.

The study observed that individuals were more susceptible to starting 
the use of HTPs when they considered switching to a product that 
contained nicotine and had the potential to reduce the health risks 
associated with smoking. Consistent with this result, a previous study 
conducted in 28 countries found that one of the most common reasons 
for using HTPs was the perception that HTPs are less dangerous than 
conventional tobacco products (Laverty et  al., 2021). This finding could 
be interpreted in terms of the role of the tobacco industry in mar-
keting HTPs. Although independent researchers have shown that HTPs 
have a negative impact on human health (Znyk et  al., 2021), studies 
funded by the tobacco industry have found that HTPs are less toxic 
than combustible tobacco products (Znyk et  al., 2021). The tobacco 
industry has begun to promote HTPs using the concept of tobacco 
harm reduction (Bialous & Glantz, 2018). This claim made by the 
tobacco industry may be intended to soften the social and regulatory 
aspects of tobacco use (Bialous & Glantz, 2018). In addition, this claim 
could be considered misleading, because there are limited independent 
studies that have examined the long-term impact of HTP use on cur-
rent tobacco users and those who have never used tobacco (Tactics, 
2022). Considering the historical influence of the tobacco industry in 
the Middle East and the limited implementation of tobacco control 
policies in most of the EMR countries (White & Hammond, 2001), 
active monitoring of the tobacco industry’s marketing activities in the 
region is a fundamental step in combating misleading information 
related to HTPs.

The present study has some limitations. First, the small number of 
participants may have limited the analyses, interpretation, and generaliz-
ability of the findings in these countries. Second, the data are based on 
self-report, which may introduce social desirability bias and misclassifica-
tion in the outcome and exposure variables. Third, the cross-sectional 
nature of the study precludes inferring longitudinal relationships between 
variables. Finally, the sample of smokers in this study was recruited via 
word of mouth, which could introduce a selection bias. Representative 
and random sampling with a longitudinal assessment is highly recom-
mended for future research.
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Conclusions

This study is one of the first to assess awareness, susceptibility, and asso-
ciated factors in HTP use among adult Arab smokers in the EMR region. 
Our findings revealed that awareness of HTPs is relatively low among 
adult Arab smokers, and attempts to quit tobacco cigarettes, nicotine 
dependence, and switching to a product that delivers nicotine with reduced 
health risks were significant factors in HTPs use among adult Arab smok-
ers. The findings of this study provide potential for evidence-based treat-
ment in the region and may help prevent the use of tobacco industry 
tactics in marketing of HTPs.
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