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Abstract
We aimed to compare sociodemographic characteristics, smoking patterns, beliefs and perceptions, nicotine dependence, and
psychological indicators between flavored waterpipe (WP) tobacco (FWT) and non-flavoredWP tobacco (non-FWT) smokers in
Iran. A cross-sectional study was conducted in 94 WP-serving venues surrounding Tehran and Ardabil metropolitans in Iran.
Convenience sampling was applied to select 900 current WP smokers [508 (56%) FWT-only and 392 (44%) non-FWT-only
smokers] aged 18 years and older. Multivariable logistic regression was used to examine the independent characteristics of FWT
and non-FWT smokers. Compared to non-FWT smokers, FWT smokers were younger (adjusted odds ratio [AOR]=0.88, 95%
confidence interval [CI]: 0.87–0.90) and more likely to have ≥ 1 sibling who smokedWP (AOR=1.54, 95%CI: 1.06–2.24), share
WP with others (AOR=2.52, 95% CI: 1.68–3.77), report current cigarette smoking (AOR=2.05, 95% CI: 1.23–3.42), and report
confidence in quitting at any time (AOR=3.64, 95% CI: 2.45–5.39). FWT smokers were less likely to have seen (AOR=0.40,
95% CI: 0.27–0.60) or read (AOR=0.44, 95% CI: 0.24–0.80) warning messages on WP tobacco packages relative to non-FTW
smokers. The most common self-reported reason for smokingWPwas entertainment for both groups, followed by stress relief for
non-FWT smokers and the escape from loneliness for FWT smokers. FWT-only smokers differ from non-FWT-only smokers in
several aspects including being younger, having more positive beliefs and perceptions regarding WP use, and having higher
cigarette smoking prevalence. These findings will help in developing more effective and targeted policies and cessation inter-
ventions for WP smokers according to flavor type they use, especially in the Middle East.
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Introduction

Tobacco use continues to be the cause of about 8 million
preventable deaths annually around the globe (World Health
Organization 2019). One of the contributors to this burden is
waterpipe (WP; aka Hookah, Shisha, and Qalyān) tobacco
smoking (Maziak et al. 2015). In many Middle Eastern coun-
tries, WP tobacco is usually marketed in two forms: dry non-
flavored WP tobacco (non-FWT; known locally as Ajami or
Tumbak) and moist flavored WP tobacco (FWT; ma’assel),
which is infused with honey syrup, sweeteners, and a variety
of flavors (Fig. 1) (Bou Fakhreddine et al. 2014; Qasim et al.
2019). Non-FWT smoking goes back to the sixteenth century
in India and Persia typically produces strong, harsh smoke
which has historically limited its use to older men, who often
gather to smokeWP in cafés, where they visit with friends and
drink tea (Bou Fakhreddine et al. 2014; Maziak et al. 2015).
The addition of a variety of flavors to WP tobacco (ma’assel;
molasses-soaked tobacco) was introduced in the early 1990s,
resulting in smoother and more aromatic smoke, which initial-
ly attracted young people in the Middle East and, subsequent-
ly, young people worldwide, to WP smoking (Jawad and
Roderick 2017). FWT is now a primary reason WP smokers
cite for smoking initiation and sustained use which drives the
globalWP epidemic, especially among young people (Villanti
et al. 2017).

All forms of tobacco, whether flavored or not, are
harmful. Despite well-established evidence showing that
WP tobacco smoking is associated with many adverse
health outcomes, such as impaired lung function, cardio-
respiratory illnesses, cancer, and nicotine dependence (El-
Zaatari et al. 2015; Hawari et al. 2013; Mamtani et al.
2017). Many smokers erroneously perceive WP tobacco
smoking to be less harmful and addictive than smoking
cigarettes (Maziak et al. 2004a). This misconception is
driven in part by the [false] belief that water filtration

reduces exposure to harmful constitutes in tobacco smoke
and in part by the fact that flavor-infused sweetened to-
bacco masks the harsh sensations of smoking often expe-
rienced with other tobacco products (Alvur et al. 2014).
Previous studies done by our team (Fazlzadeh et al. 2015;
Heydari et al. 2019; Naddafi et al. 2019a; Naddafi et al.
2019b; Rostami et al. 2021; Rostami et al. 2020; Rostami
et al. 2019) reported higher concentrations of particular
matter, polycyclic aromatic hydrocarbons, carbon monox-
ide, aldehydes, and heavy metal emission sources in the
indoor air of FWT-serving venues, as compared with
those serving non-FWT-only. The findings from environ-
mental and laboratory studies highlight the importance of
investigating characteristics of FWT and non-FWT
smokers in order to curb WP smoking epidemic, especial-
ly among youngsters.

While FWT is the predominant form of WP tobacco
used worldwide, non-FWT continues to be used through-
out the Middle East. To date, we are unaware of any stud-
ies comparing the characteristics of WP smokers who use
non-FWT to those who use FWT. A limited number of
studies have compared the impact of FWT and non-FWT
on smoking behavior, subjective experiences, and toxicant
exposure among WP smokers in controlled laboratory set-
tings (Ben Taleb et al. 2019b; Leavens et al. 2018).
However, FWT and non-FWT users may differ in impor-
tant characteristics that have not yet been investigated in
real-world settings. Consequently, to fill this gap, the pres-
ent study surveyed FWT-only and non-FWT-only smokers
recruited from cafes in two cities in Iran to compare char-
acteristics, smoking patterns, beliefs, and perceptions
about WP tobacco smoking, nicotine dependence, and psy-
chological indicators. Data on the factors associated with
the use of non-FWT and FWT is needed to develop com-
prehensive approaches to curb the use of WP in countries
where both types of tobacco products are smoked.

Fig. 1 Typical flavored (panel A)
and non-flavored (panel B)
waterpipe tobacco used in Iran.
Retrieved from https://www.
alhamraco.com/Product and
http://cyrusgallery.ir/product
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Methods and materials

Study sample and setting

Between May 5th and October 30th, 2019, a questionnaire-
based cross-sectional study was conducted in 44 WP-serving
venues randomly selected from 15 municipality regions of
Tehran, Iran, and 50 venues from 5 municipality regions of
Ardabil, Iran. In these cities, three types ofWP-serving venues
are active (Masjedi et al. 2019). The first venue serves only
non-FWT for typically older adult patrons, the second serves
FWT-only with younger individuals as typical patrons, and
the third venue serves both types of WP flavors (Masjedi
et al. 2019). We selected 10–12WP smokers from each venue
using nonprobability (convenience) sampling. Study proce-
dures were identical in both cities. Investigators attended each
selected venue duringmorning/afternoon and evening/night to
capture potential smokers. All patrons were approached, and
those eligible (i.e., ≥18 years old, willing to participate and
sign the written informed consent, not using substances other
than tobacco (e.g., opium), smoking FWT-only or non-FWT-
only over the past 6 months) were invited to complete the self-
administered paper-and-pencil questionnaire. Of the 1224
people who were approached, 85 declined, 239 were ineligi-
ble, and data from 900 participants were included in this
study. The questionnaire was in Persian language (translated
and back translated by a bilingual [English and Persian] ex-
pert) and took approximately 15–20 min. No incentives were
provided to participants. The investigator assisted participants
who had difficulties reading the questionnaire (~3%) by read-
ing each question and noting their response. The study proto-
col was approved by the Institutional Review Board of
Ardabil University of Medical Sciences and Health Services.

Measures

The questionnaire was developed using measures from
existing literature (Akl et al. 2015; Bahelah et al. 2016;
Maziak et al. 2015; Ward et al. 2007) on patterns of WP
smoking including (i) sociodemographics; (ii) WP smoking
behaviors; (iii) beliefs, perceptions, and reasons for WP
smoking; (iv) nicotine dependence, and (v) psychological
indicators.

i. Sociodemographic variables included age, gender
(male/female), education (< high school/≥ high school),
employed (yes/no), physical activity (at least once/week
vs no activity), body mass index (BMI; weight in
kilograms/height in meters^2), crowding index (defined
as the number of co-residents in a dwelling, excluding
infants, divided by the number of rooms in the dwelling,
excluding the kitchen and bathrooms) (Melki et al. 2004),
the number of parents/sibling/friends smoke WP, and

presence of ≥1 chronic disease (e.g., heart problem and
diabetes).

ii. WP smoking and quitting behavior included age of
smoking initiation, the first partner who smokedWPwith
(alone/friends/family), frequency of WP use in the past 6
months (daily/weekly/monthly), the average quantity of
WP use in the past 6 months (number ofWPs smoked per
month), average usual time spent in a WP smoking ses-
sion (<30 /30–60/>60min), attempt to quitWP in the past
year (yes/no), number of attempts to quit in the past year,
initiatedWP smoking to quit cigarettes (yes/no), and con-
fidence in being able to quit WP at any time. We also
collected current (past 30 days) use of cigarettes and
non-cigarette (e.g., e-cigarettes) tobacco products.

iii. Attitudes, beliefs, and perceptions included comparative
addictiveness and harmfulness of WP smoking with cig-
arettes (less/equal/more or don’t know), ever seen warn-
ing messages/labels on WP tobacco packages (yes/no),
how often they read warning messages on WP tobacco
packages (not at all/sometimes/always), whether
smoking WP makes an individual more sociable (yes/
no), smokingWP in Ramadan (the holymonth of fasting)
(yes/no), sharing WP with others (yes/no), frequency of
changing mouthpiece when sharing WP hose with others
(never/sometimes/always), allowing son or daughter to
smoke WP in the future (yes/no/don’t know), and per-
sonal reasons for smoking WP (Maziak et al. 2015;
WHO 2015).

iv. Nicotine dependence was measured using 4 scales; the
Hooked on Nicotine Checklist [HONC; 10 dichotomous
(yes/no) items based on the Autonomy Theory of
Tobacco Dependence which posits that the appearance
of a single symptom of dependence (initial nicotine de-
pendence symptom)] signals a loss of autonomy over
tobacco use (DiFranza et al. 2000), the WHO’s
International Classification of Diseases, 10th Version
Criteria for Tobacco Dependence (ICD-10). Criteria for
nicotine dependence were assessed using 19 dichoto-
mous (yes/no) items across 6 criteria of nicotine depen-
dence, and attainment of ≥ 3 criteria over 12months is the
standard threshold for diagnosis of full syndrome of nic-
otine dependence (DiFranza et al. 2007;WHO 1993).We
also used the 13-item Syrian Center for Tobacco Studies-
13 (SCTS-13), a battery of items addressing behaviors,
attitudes, and symptoms related to WP smoking and de-
pendence with response options of “true,” “somewhat
true,” and “not true” and scores of 2, 1, and 0, respective-
ly. The total scale ranges from 0 to 26. The higher the
total score, the stronger is the nicotine dependence (Alam
et al. 2020). Finally, we used a 3-item scale of the pro-
gression of physical dependence on tobacco through
stages of wanting, craving, and needing with response
options as “describes me not at all,” “describes me a
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little,” “describes me pretty well,” and “describes me very
well” (Bahelah et al. 2016; DiFranza et al. 2012).
Participants endorsed physical dependence if they select-
ed any response above “describes me not at all” (Bahelah
et al. 2016).

v. Psychological indicators were assessed using the
Depression Anxiety Stress Scales-21 (DASS-21) which
is a self-report instrument containing three 7-item sub-
scales that measure depression, anxiety, and stress expe-
rienced during the most recent week (Antony et al. 1998).
Participants were asked to score every item on a scale
from 0 (never) to 3 (always) yielding a total score ranging
from 0 to 21 for each subscale with higher scores indicat-
ing greater levels of depression, anxiety, or stress (Ho
et al. 2019). This scale was previously validated among
the Iranian population (Sahebi et al. 2005).

The consistency of the scales (HONC, ICD10, SCTS-13,
and DASS-21) over time (or test-retest reliability) was
assessed in a sample of 30 randomly selected WP smokers
(15 flavored-only and 15 non-flavored-only WP smokers) af-
ter 2–4 weeks by intra-class correlation coefficient (ICC). The
Cronbach’s α coefficient (reliability) of the Farsi version of
the HONC, ICD10, SCTS-13, and DASS-21 was 0.70 or
above and considered adequate for our study population
(Bartko 1966). These 30 participants were excluded from the
main analysis.

Statistical analysis

The study sample was first categorized by flavor status (FWT
vs non FWT). Next, chi-square or Fisher’s exact test was used
to examine the associations between categorical variables and
independent t-test for continuous variables. There were less
than 10% of missing values for our study variables. Since we
found no significant group differences between missing and
observed values (all p>0.05), we considered it missing at ran-
dom (i.e., missing and observed values had similar distribu-
tions) (Bhaskaran and Smeeth 2014). Univariate logistic re-
gression was conducted for all individual variables presented
in Table 1. Variables from univariate models that were asso-
ciated with the outcome (FWT vs non-FWT tobacco use) (at
p<0.25), along with other variables of known clinical and
theoretical relevance (e.g., frequency of use), were entered
into a multivariable logistic regression model (Bursac et al.
2008; Mickey and Greenland 1989), which controlled for
study site (Tehran or Ardabil), and used backward elimination
(p<0.05 required to be retained) to reach the final model
(Ward et al. 2007). A multivariable logistic regression model
(non-FWT as a reference) was applied to estimate the adjusted
odds ratio (AOR) and corresponding 95% confidence interval
(CI). SAS/STATv14.2 (SAS Institute Inc., NC, USA) was

used to analyze all data with the significance level set as a
two-tailed p-value <0.05.

Results and discussion

Table 1 displays the characteristics of the entire sample
(n=900), as well as stratified by type of WP tobacco flavor.
Of the 900 participants, 508 (56%) were FWT-only smokers,
and 392 (44%) were non-FWT smokers. More than half of the
participants (n=500) were selected from Ardabil city.

Sociodemographic characteristics

The mean age ± standard deviation (SD) of participants was
33.4±13.1 years, with FWT smokers being younger compared
to non-FWT smokers (26.7±7.7 years vs 42.0±13.6 years,
respectively). The majority of FWT (77.8%) and non-FWT
(97.7%) smokers were male. Non-FWT smokers were less
educated, had higher BMI, and were more likely to live in a
crowded household. FWT smokers were more likely than
non-FWT smokers to report having ≥ 1 sibling or friends
who smoke WP.

Smoking behaviors

Among all participants, the mean age ±SD of smoking initia-
tion was 20.2±7.2 years, with FWT (19.4±6.9) smokers initi-
ating earlier than non-FWT (21.3±7.4) smokers. The majority
of participants tried their first WP with friends, which was
slightly more pronounced for FWT (78%) compared to non-
FWT (72%) smokers. Although there was no significant dif-
ference between the two groups in frequency of use, non-
FWT smokers reported smoking an average of 25 WPs/
month compared to FWT smokers with 17 WPs/month. The
average time spent during the smoking session was mostly
between 30 and 60 min, with non-FWT smokers smoking a
little longer compared to the FWT group. Although FWT
smokers were more interested in quitting in the near future
and had tried to quit an average of 3.3 times in the past year,
non-FWT smokers were less interested but had an average of
5.6 quit attempts in the past year. More FWT smokers were
confident that they could quit at any time compared with non-
FWT smokers (77% vs 51%). While 9.8% of non-FWT
smokers were current cigarette users, this estimate was almost
doubled among FWT smokers (18.4%). Compared to FWT
smokers, more non-FWT smokers initiated smoking WP to
wean off from cigarettes (21.2% vs 11.4%). None of the WP
smokers in our sample were currently using tobacco products
other than cigarettes.
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Table 1 Characteristics of flavored and non-flavored WP tobacco smokers (N=900)

Study characteristics FWT (n=508) Non-FWT (n=392) p-value Total (N=900)

n (%)/M±SD n (%)/M±SD n (%)/M±SD

Sociodemographic

Age, M±SD 26.7±7.7 42.0±13.6 <.001 33.4 (13.1)

Gender (male) 395 (77.8) 383 (97.7) <.001 778 (86.4)

Education (<high school) 203 (40.0) 251 (64.0) .001 454 (50.4)

Employed (yes) 256 (50.4) 335 (85.5) <.001 591 (65.7)

Physical activity (at least once/week) (yes), n (%) 348 (68.5) 162 (41.3) .001 510 (56.7)

BMI (weight/height^2) M±SD 24.7±3.9 26.2±3.7 .001 25.5±3.9

Crowding 2.13±1.1 2.44±2.1 .004 2.2±1.5

Parents smoke WP (yes) 201 (45.2) 165 (42.1) .371 366 (40.7)

≥ 1 sibling smoke WP (yes) 253 (56.9) 154 (39.3) <.001 407 (45.2)

≥ 1 friend smoke WP (yes) 347 (68.3) 231 (58.9) .004 578 (64.2)

≥1 chronic disease (yes) 146 (28.7) 129 (32.9) .17 275 (30.6)

Study site (Ardabil)¥ 242 (61.7) 258 (50.8) .001 500 (55.6)

Smoking behaviors

Initiation age, M±SD 19.4±6.9 21.3±7.4 <.001 20.2±7.2

For the first time, who did you smoke WP with?

Alone 47 (9.3) 63 (16.1) .008 110 (12.2)

Friend(s) 397 (78.1) 282 (71.9) 679 (75.4)

Family member 64 (12.6) 47 (12.0) 111 (12.3)

Own WP device (yes) 148 (37.8) 183 (36.0) .593 331 (36.8)

Frequency of use

Monthly 116 (22.8) 102 (26.0) .196 218 (24.2)

Weekly 159 (31.3) 102 (26.0) 261 (29.0)

Daily 233 (45.9) 188 (48.0) 421 (46.8)

Quantity of use (WPs/month), M±SD 16.9±17.5 24.7±26.3 <.001 20.3±22.1

Average usual time during a WP smoking session

<30 min 98 (19.3) 98 (25.0) <.001 196 (21.8)

30–60 min 361 (71.1) 231 (58.9) 592 (65.8)

>60 min 49 (9.6) 63 (16.1) 112 (12.4)

How many times did you attempt to quit WP smoking in the past year? M±SD 3.3±5.6 5.6±8.7 <.001 4.3±7.2

Currently smoke cigarettes (yes) 72 (18.4) 50 (9.8) <.001 122 (13.6)

Do you want to quit WP smoking in the near future? (yes) 182 (35.8) 114 (29.1) .033 296 (32.9)

Did you start smoking WP to quit cigarettes? (yes) 58 (11.4) 83 (21.2) <.001 141 (15.7)

Beliefs and perceptions

Compared to cigarettes, to what extent is WP harmful?

Less harmful 168 (33.1) 102 (26.0) .005 270 (30.0)

Equal 128 (25.2) 115 (29.3) 243 (27.0)

More harmful 161 (31.7) 111 (28.3) 272 (30.2)

Don’t know 51 (10.0) 64 (16.3) 115 (12.8)

Compared to cigarettes, to what extent is WP addictive?

Less addictive 232 (45.7) 155 (39.5) .157 387 (43.0)

Equally addictive 142 (28.0) 117 (29.8) 259 (28.8)

More addictive 72 (14.2) 55 (14.0) 127 (14.1)

Don’t know 62 (12.2) 65 (16.6) 127 (14.1)

Are you confident that you could quit WP at any time? (yes) 390 (76.8) 200 (51.0) .001 590 (65.6)

Have you ever seen a warning label on WP tobacco package? (yes) 357 (70.3) 203 (51.8) <.001 560 (62.2)

How often do you read the warning messages on WP tobacco packages? 235 (46.3) 174 (44.4) .20 409 (45.4)

Not at all 273 (53.7) 218 (55.6) .11 491 (54.6)
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Attitudes, beliefs, and perceptions

A majority of respondents in both smoking groups believed
that WP, compared to cigarettes, is less or equally harmful/or
addictive. FWT smokers were more likely than non-FWT to
have ever seen warning messages/labels on WP packages
(70.3% vs 51.8%, respectively). The two groups did not differ
in how often they read WP warning messages, and across
groups, only 11% always did so. More than half of the partic-
ipants in each group thought that smokingWPmakes a person
more sociable. About 70% (n=631) of participants smoked
WP in Ramadan, with non-FWT smokers having a large pro-
portion compared to FWT smokers. While 56.3% of FWT
smokers usually shared their WP with others, only 32% of
non-FWT smokers did so. Of those who shared their WP with
others, it was common that they never (22%) or only some-
times (54%) changed their mouthpiece. As shown in Fig. 2,

entertainment, enjoying WP smoke, and curiosity were cited
as the most common reasons for smoking WP for FWT
smokers, compared to relieving stress and escaping from lone-
liness that were the main reasons for smoking WP for non-
FWT smokers.

Nicotine dependence measures

Most respondents (in both FWT and the non-FWT group)
experienced initial nicotine dependence symptoms (i.e., at
least one of the HONC symptoms) (86.3%), full ND syn-
drome (72.3%), and physical dependence (wanting:
77.0%, craving: 70.2%, needing: 69.6%). The mean
SCTS-13 score was slightly higher (though non-
significant) for non-FWT (13.2±6.6) compared to FWT
(12.9±6.9).

Table 1 (continued)

Study characteristics FWT (n=508) Non-FWT (n=392) p-value Total (N=900)

Sometimes 183 (36.0) 120 (30.6) 303 (33.7)

Always 52 (10.2) 54 (13.8) 106 (11.8)

Does smoking WP make you more socialized person?

Yes 292 (57.5) 201 (51.3) .09 493 (54.8)

No 110 (21.7) 87 (22.2) 197 (21.9)

Don’t know 106 (20.9) 104 (26.5) 210 (23.3)

Do you smoke WP in the Ramadan? (yes) 327 (64.4) 304 (77.6) <.001 631 (70.1)

Do you usually share your WP? (yes) 286 (56.3) 125 (31.9) <.001 411 (45.7)

When you smoke with friends and family HOW often do you change the mouthpiece?

Never 56(19.6) 35 (28.0) .16 91 (22.1)

Sometimes 161(56.3) 62(49.6) 223 (54.3)

Always 69(24.1) 28(22.4) 97 (23.6)

Will you allow your son to smoke WP in the future? (yes ) 94 (18.5) 46 (11.7) .005 140 (15.6)

Will you allow your daughter to smoke WP in the future? (yes) 64 (12.6) 23 (5.9) .001 87 (9.7)

Nicotine dependence and psychological indicators

Initial nicotine dependence symptom (yes) 442 (87.0) 335 (85.5) .50 777 (86.3)

ICD-10 nicotine dependence (yes) 379(74.6) 272 (69.4) .08 651 (72.3)

SCTS-13 M±SD * 12.9±6.9 13.2±6.6 .67 13.03±6.8

Physical dependence M±SD

Wanting 395 (77.8) 298 (76.0) .54 693 (77.0)

Craving 355 (69.9) 277 (70.7) .79 632 (70.2)

Needing 351 (69.1) 275 (70.2) .73 626 (69.6)

Psychological indicators M±SD

Depression 3.6±3.9 4.5±4.1 .01 4.0±3.6

Anxiety 3.6±4.1 4.8±4.7 .004 4.2±3.8

Stress 5.1±4.8 5.8±4.7 .06 5.5±5.1

Abbreviations: WP waterpipe, M±SD mean standard deviation, BMI body mass index, ICD-10 International Classification of Diseases, 10th Version,
SCTS-13 Syrian center for Tobacco Studies-13. *The data for SCTS-13 was collected only for the city of Ardabil (n=500). ¥ Compared to other study
site, Tehran
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Psychological indicators

Compared to FWT smokers, non-FWT smokers reported
higher depression (3.6±3.9 vs 4.5±4.1, p=.01, respectively)
and anxiety (3.6±4.1 vs 4.8±4.7, p=.004 respectively).

Multivariable logistic regression analysis

As shown in Table 2, compared to non-FWT smokers, FWT
smokers were younger, less likely to be male, to see and read
warning messages on WP tobacco packages, and more likely
to have one or more sibling who smoke WP, share WP with
others, be a current cigarette smoker, and be confident that
they can quit WP at any time.

This is the first study to examine individual factors associated
with FWT and non-FWT smokers recruited from real-world set-
tings (cafés) in the Middle East. Our findings revealed common-
alities and differences between the two groups. While both
groups showed similarity in some variables including frequency
of use, nicotine dependence, and perceived harm and
addictiveness of WP compared to cigarette, they significantly

differed in age, sex, sibling WP smoking, WP sharing behavior,
exposure to health warning messages on WP tobacco packages,
current use of cigarettes, and confidence in quitting WP. These
findings can help in developing WP tobacco-specific policies
and cessation interventions among WP smokers in Middle
Eastern countries such as Iran, where both forms of WP tobacco
smoking (FWT and non-FWT) are common.

There is well-developed literature showing that WP tobac-
co flavorings are the main attribute that encourages young
people to initiate WP smoking and engage in continued WP
use (Ben Taleb et al. 2019a; Initiative 2018; Odani et al.
2020). Similarly, in our study, the mean age of smoking initi-
ation among FWT smokers was younger than their non-FWT
counterparts, reflecting the attractiveness of flavorings for
younger people, as well as its increased popularity among
women. Our findings add to the existing evidence base (Ben
Taleb et al. 2019a) that limiting flavors could have substantial
effects on reducing theWP smoking rate among young people
and could help keep the prevalence of female tobacco use low
in Middle East countries like Iran (Baheiraei et al. 2012;
Ebrahimi Kalan and Ben Taleb 2018).
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Fig. 2 Reasons for smoking WP
among FWT-only and non-FWT-
only smokers. Asterisks indicate
p<0.05

Table 2 Multivariable correlates
of flavored waterpipe tobacco
users relative to unflavored
waterpipe tobacco users

Variables AOR (95%CI) P-value

Age 0.88 0.87–0.90 <.0001

Male vs female 0.16 0.07–0.34 <.0001

≥1 Siblings who smoke WP (yes vs no) 1.54 1.06–2.24 0.02

Share WP (yes vs no) 2.52 1.68–3.77 0.0004

Have seen HWL on WP package (yes vs no) 0.40 0.27–0.60 <.0001

Read HWL on WP packages (sometimes vs not at all) 0.78 0.51–1.19 0.44

Read HWL on WP packages (always vs not at all) 0.44 0.24–0.80 0.015

Current cigarette smoker (yes vs no) 2.05 1.23–3.42 0.005

Are you confident that you could quit WP at any time? (yes vs no) 3.64 2.45–5.39 <.001

Note. AOR adjusted odds ratio, CI confidence interval, HWL health warning labels. *Coded 0=non-flavored and
1=flavored WP tobacco users. Multivariable analysis also included site of study (Ardabil vs Tehran)
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Numerous studies (Daniels and Roman 2013; Fielder et al.
2012; Joveyni et al. 2012; Khalil et al. 2013; Sabahy et al.
2011) have emphasized social motivations for WP use, in-
cluding having fun, socializing, spending time with friends,
curiosity, having a new experience, peer pressure, and feeling
of calmness and reduction of stress and fatigue. In our study,
while both smoking groups cited social interaction as a major
reason to smoke WP, it was significantly higher for FWT
smokers. FWT smokers were more likely to have a sibling
who smoked WP and were more likely to cite enjoying the
WP smoke cloud and curiosity as main reasons for smoking
WP. Alternatively, non-FWT users reported smoking WP to
reduce stress, escape loneliness, and forget economic prob-
lems. Correspondingly, non-FWT smokers were less educated
and reported higher levels of stress, anxiety, and depression
indicating that they could be using WP as a stress-coping
mechanism.

Another indicator of differences in the social motivation in
WP use between FWT and non-FWT users can be seen in
relation to the likelihood of WP sharing. Our results indicate
that a majority (56.3%) of FWT smokers share their WP with
others, consistent with behaviors found in previous studies
conducted in EMR (Dar-Odeh et al. 2010; Farah et al. 2020;
Maziak et al. 2004b) and the USA (American Lung
Association 2012; Ben Taleb et al. 2019a; Ward et al. 2007).
However, in contrast to existing data on FWT users, our study
found that non-FWT smokers were less likely to share their
WP (31.9%). Unfortunately, even with the recent develop-
ment and current use of disposable mouthpieces in WP-
serving venues (Salloum et al. 2016), only 24.1% of FWT
smokers and 22.4% of non-FWT smokers in our sample “al-
ways” use the personal mouthpiece. The practice of replacing
the mouthpiece when sharing may be frowned upon in many
Middle Eastern countries such as Iran (Martinasek et al. 2011;
Maziak et al. 2004b) where sharing represents a cultural man-
ifestation of hospitality and generosity (Martinasek et al.
2011). Notably, this is an especially critical time for interven-
tions aimed at limitingWP sharing as it can result in the spread
of viruses and bacteria transmitted through oral secretions,
including COVID-19 that is mainly spread through respiratory
droplets (Altindis et al. 2020; Martinasek et al. 2011;
Munckhof et al. 2003; Salem et al. 1973; Salem and Sami
1974; Yadav and Thakur 2000). Adding to this concern, pre-
vious environmental exposure studies have shown significant-
ly higher concentrations of particulate matter in the indoor air
of WP cafés serving FWT, as compared with those serving
non-FWT (Naddafi et al. 2019b). These findings, together
with the emergence of the COVID-19 pandemic (Ebrahimi
Kalan M 2020), make it crucial to enhance public health over-
sight aimed to increase sanitation ofWP devices and adequate
cleaning of WPs which could help to prevent the spread of
infectious diseases such as COVID-19, particularly among
FWT smokers.

Unlike warning labels on cigarette packages, past data sug-
gest that having warning labels on WP tobacco packages may
not be an adequate way of conveying health warning message
(CDC 2011). Our study found that FWT smokers were less
likely to see and read health warningmessages onWP tobacco
packages compared to non-FWT smokers. This difference
could be related to owning WP and preparing WP at home
which increase the exposure to tobacco package compared to
café environments where smokers are only exposed to the
device rather than tobacco packages (Heydari et al. 2018;
Maziak et al. 2004c; Nakkash and Khalil 2010). However,
in our study, almost equal proportions of FWT and non-
FWT smokers reported having their own WP (36% vs
37.8%) suggesting there are other reasons for paying attention
to warningmessages that need to be explored in future studies.

Previous studies showed that a sizable number of WP
smokers are confident that they could quit using WP whenev-
er they want (Ward et al. 2007;Ward et al. 2005). This attitude
was also observed in our sample, which wasmore pronounced
among FWT smokers than non-FWT. Consistent with the
literature (Asfar et al. 2005; Maziak et al. 2004a; Ward et al.
2007; Ward et al. 2005), the majority of WP smokers in our
study believedWP smoking was less addictive than cigarettes,
a belief that motivated nearly a quarter of non-FWT smokers
to switch from cigarettes to WP. The finding that more than
70% of our sample attained full ND syndrome over the past 12
months is not surprising since initial dependence symptoms
and full nicotine dependence syndrome can develop sooner
after starting to smoke and progress more rapidly from a
young age among WP smokers as compared with cigarette
smokers (Ebrahimi Kalan et al. 2020a, b). Taken together,
WP-specific targeted interventions are warranted to raise
awareness about the potential harmfulness and addictiveness
of this smoking mode, prevent the occurrence of nicotine de-
pendence symptoms, and promote cessation, especially
among FWT smokers who are younger, at greater risk of
being hooked on nicotine, less likely to be interested in quit-
ting, and comprise the majority of the WP smokers around the
globe. However, our results also indicate that non-FWT
smokers require enhanced cessation support given their typi-
cally longer history of WP use and multiple unsuccessful quit
attempts.

The results of our study must be interpreted in the context
of several limitations. First, the study was conducted in only
two large cities in Iran; thus, its results may not be generaliz-
able to other parts of Iran and beyond. Even though partici-
pants were sampled using a convenience approach, the sites
within the cities were selected randomly, therefore minimizing
the generalizability gap for the participating areas. Second,
data were self-reported and might be subject to recall and
response bias; nevertheless, self-report data collection is a
valid measure of behavioral research including smoking char-
acteristics (Patrick et al. 1994).
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Conclusions

This study compared the characteristics of FWT and non-
FWT smokers who were recruited in a real-world setting
(cafés) in two cities in Iran. Our findings showed that FWT
smokers (compared to non-FWT) tend to be younger and have
sibling(s) who smoke WP, share their WP with others, smoke
cigarettes, and report confidence in quitting at any time. On
the other hand, they were less likely to have seen or read
health warning messages on WP tobacco packages relative
to non-FTW smokers. For both groups, the most cited reason
for smoking WP was entertainment, followed by stress relief
for non-FWT smokers and the escape from loneliness for
FWT smokers. Observed differences between FWT and
non-FWT smokers in reasons to smoke WP and their associ-
ated behaviors call for more targeted WP prevention, control,
and cessation interventions in the Middle East. Our findings
underscore the need for considering flavored and non-flavored
tobacco use in developing and implementing tobacco preven-
tion programs.

Recommendations on WP-specific policy
and cessation

Raising awareness regarding the harmful and addictive effects
of WP tobacco smoking and developing and implementing
graphic health warning labels on WP devices is particularly
crucial to curb the uptake and spread of FWT smoking.

Most importantly, prevention and cessation intervention
programs should be tailored based on the age of the targeted
population. For example, the role of flavor in masking the
harms associated with FWT smoking, nicotine dependence,
and the risk of cross infection should be emphasized in cam-
paigns targeted toward the youth who often attracted to use
FWT and smoke with a group of friends.

One the other hand, informative cessation programs that
are focused on correcting misconceptions regarding the re-
duced harm of WP smoking in comparison with cigarette
and supplemented with mental health counseling is an impor-
tant approach for non-FWT smokers who are more likely to
switch from cigarette to non-FWT and smoke WP to cope
with stress.

Accordingly, finding from this study will help in develop-
ing comprehensive WP tobacco-specific policy and cessation
interventions amongWP smokers in theMiddle Eastern coun-
tries such as Iran, where both forms of tobacco smoking (FWT
and non-FWT) are common.
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