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ABSTRACT
Background: The objective of this study was to examine waterpipe tobacco smoking pat-
terns, places of smoking, and prices paid among university students in the Eastern
Mediterranean Region. Methods: A cross-sectional online survey was administered to a con-
venience sample of university students in three countries. Participants were young adults
(18–29 years) who were ever waterpipe smokers, from Egypt (n¼ 728), Jordan (n¼ 790), and
Palestine (n¼ 722). Measures included past-30-day waterpipe smoking, frequency, intensity,
place of smoking, and prices paid per waterpipe smoking session and for packaged water-
pipe tobacco. Logistic regression models evaluated the factors associated with past-30-day
waterpipe smoking. Results: Past-30-day waterpipe smoking (prevalence) was observed
among 60.7%, 67.7% and 63.1% of students from Egypt, Jordan, and Palestine, respectively.
Among past-30-day smokers, past-5-day waterpipe smoking (frequency) was observed
among 28.9%, 51.5%, and 48.6% of participants, respectively. Smoking in a caf�e was highest
among participants from Egypt (74.0%), followed by those from Palestine (44.8%), and
Jordan (43.0%). Mean price paid per session was USD 0.99 (Egypt), USD 8.07 (Jordan), USD
6.05 (Palestine). The corresponding mean prices per packet were USD 0.86, USD 4.96, and
USD 5.55, respectively. Predictors of past-30-day waterpipe smoking included younger age
of initiation, male gender, employment, and smoking waterpipe alone. Conclusions: This
study contributes to our understanding of waterpipe smoking patterns, places of smoking,
and prices paid among young adults in a region with alarmingly high smoking rates.
Understanding waterpipe smoking behaviors can inform the design of policy and educa-
tional interventions to curb its rising threat.
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Introduction

Waterpipe tobacco smoking is a traditional tobacco
use method that originated in the Eastern
Mediterranean Region and has resurged globally in
recent decades (Maziak et al., 2015). Waterpipe smok-
ing rates in the region may be the highest worldwide,
especially among young people, exceeding cigarette
smoking rates for most countries. A growing body of
evidence associates waterpipe smoking with nicotine
dependence and smoking-related diseases including
cancer, cardiovascular disease, lung disease, and
adverse pregnancy outcomes (Aboaziza & Eissenberg,
2015; El-Zaatari, Chami, & Zaatari, 2015). Despite its
documented harm, the growing prevalence of

waterpipe smoking has been met with inadequate pol-
icy and regulatory responses globally.

At the epicenter of the waterpipe smoking epi-
demic, Eastern Mediterranean countries are in urgent
need of effective tobacco control strategies that take
into account the waterpipe-specific use patterns or
configurations (Maziak et al., 2014). Meanwhile, sur-
veillance data on waterpipe smoking prevalence from
countries in the region are limited, and the available
data from the region are outdated (Ng et al., 2014).
Data on waterpipe smoking from the Global Adult
Tobacco Survey (2008–2010) are available for only
two countries in the region: Egypt and Turkey
(Morton et al., 2014). In Egypt, waterpipe smoking
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prevalence was 6.2% among adult males and 0.3%
among females (Morton et al., 2014). A recent system-
atic review of waterpipe surveillance confirmed that
no additional national estimates exist for the preva-
lence of waterpipe smoking among adults in the
Eastern Mediterranean Region from the past decade
(Jawad et al., 2018). Nonetheless, prior studies have
estimated the prevalence of waterpipe smoking among
specific population subgroups. For example, preva-
lence of waterpipe smoking was reported in the
BREATHE study, a cross-sectional survey of adults
with chronic obstructive respiratory disease conducted
among 62,086 participants aged � 40 years across 11
Eastern Mediterranean Region countries (Alzaabi
et al., 2017). Prevalence of waterpipe smoking was
3.5% across the region, but varied markedly among
countries, being highest in Saudi Arabia, Egypt, and
Lebanon (Alzaabi et al., 2017). Another notable study
surveyed 50,045 adults aged � 40 years in northeast-
ern Iran to determine the association between tobacco
use and premature death, and reported waterpipe
smoking prevalence at 1.1% (Etemadi et al., 2017).

Surveillance of waterpipe smoking has also been
limited by the lack of waterpipe-specific measures.
Unlike commercial cigarettes, waterpipe tobacco prod-
ucts are less standardized, and their use patterns and
context for use are different from those of cigarettes
(Maziak et al., 2017). To better estimate waterpipe
smoking intensity, it is important to assess multiple
measures, including the average duration of a water-
pipe smoking session, as well as whether the water-
pipe smoker usually shares the waterpipe with others.
In addition, addressing the rise of waterpipe smoking
can be guided by a conceptual model, such as the
host, agent, vector, environment model that has been
validated in assessing the impact of several tobacco
control policy interventions (Giovino, 2002). The
model posits that host, agent, vector, and environmen-
tal factors interact to influence both behavioral and
health outcomes. In this model, the vector component
serves as the vehicle that introduces, promotes and
facilitates interactions of the agent (i.e., tobacco prod-
uct features) with the host (i.e., individual tobacco
user) and environment (e.g., policy changes) to result
in downstream behavioral and health outcomes.
Waterpipe use has a unique vector that is contributing
to the spread of the waterpipe epidemic, namely the
waterpipe caf�e (Salloum, Asfar, & Maziak, 2016). This
unique practice setting is important for surveillance
efforts to characterize waterpipe use patterns and
identify effective targets for policies to limit the spread
and harm of waterpipe smoking.

Article 6 of the World Health Organization
(WHO) Framework Convention on Tobacco Control
(FCTC) supports taxation to curb the use of tobacco
products (WHO Study Group on Tobacco Product
Regulation, 2015). Although there is a strong evidence
base for raising the price of tobacco in general
(Chaloupka, Yurekli, & Fong, 2012), research findings
to support fiscal measures to curb waterpipe smoking
are very limited and prices paid by consumers for
waterpipe smoking are not well documented. This evi-
dence gap has been acknowledged in a 2015 WHO
advisory note (WHO Study Group on Tobacco
Product Regulation, 2015) and more recently in a
National Cancer Institute monograph on the econom-
ics of tobacco control (U.S. National Cancer Institute
and World Health Organization, 2016). Further, given
that waterpipe smoking can occur either at home or
in a commercial establishment (i.e., waterpipe caf�e or
restaurant), understanding the prices paid by consum-
ers for waterpipe use in both settings will help set tar-
gets for waterpipe product taxation.

This study addresses the knowledge gaps in prior
studies on the patterns of waterpipe smoking, and
examines policy relevant parameters that can help
advance evidence-based waterpipe control in the
region. Whereas prior studies had reported on the
prevalence and limited patterns of waterpipe smoking,
the objective of our study was to examine the rates of
waterpipe tobacco smoking initiation, frequency, ses-
sion duration, place of smoking, and prices paid for
waterpipe smoking among young adults in the
Eastern Mediterranean Region. We analyzed data
from cross-sectional surveys in three countries—
Egypt, Jordan, and Palestine—focusing on university
students, a subpopulation that is particularly vulner-
able to waterpipe tobacco smoking (Maziak et al.,
2015). We hypothesized that those who initiated
waterpipe smoking at a younger age were more likely
to be current and more frequent waterpipe smokers
compared to those who initiated waterpipe smoking at
older ages. Additionally, males and those who smoked
alone were more likely to be current and more fre-
quent waterpipe smokers compared to those who
smoked with friends or family members.

Methods

Participants and procedures

Data were collected via cross-sectional surveys that
were administered online between April and
December 2016. Participants at collaborating univer-
sities in Egypt (2 universities), Jordan (2 universities),
and Palestine (1 university) were recruited from a
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purposive convenience sample of young adult students
from university campuses using announcements,
flyers, word of mouth, and e-mail. The two participat-
ing universities in Egypt had enrollment of approxi-
mately 165,000 and 169,000; whereas enrollment at
the two universities in Jordan was approximately
22,000 and 46,000; and enrollment at the university in
Palestine was approximately 11,000.

Potential male and female participants were invited
to complete the survey if they met the following inclu-
sion criteria: (1) between the ages of 18 and 29 years;
(2) currently attending university or planning to
attend in the upcoming year; and (3) had previously
smoked at least one or two puffs of waterpipe tobacco.
After completing the online screening and consent
form, participants were provided access to the
Internet-based survey, which was available in both
English and Arabic. No financial incentives were pro-
vided for survey participation. The study protocol was
approved by the institutional review boards at all par-
ticipating institutions.

In Egypt, a total of 922 individuals accessed the
survey. Among them, 36 did not complete the consent
form, 38 were ineligible, and 120 did not complete the
survey; 728 completed the survey across the two par-
ticipating universities (n¼ 403 and n¼ 325, respect-
ively) and were included in the analytic sample. In
Jordan, 253 did not complete the consent form, 683
were ineligible, and 943 did not complete the survey;
790 completed the survey across the two participating
universities (n¼ 408 and n¼ 382, respectively) and
were included in the analytic sample. In Palestine, a
total of 3,184 individuals accessed the survey; 340 did
not complete the consent form, 1,107 were ineligible,
and 965 did not complete the survey; 772 completed
the survey and were included in the analytic sample
(all from one university).

Measures

Demographics characteristics and
cigarette smoking

Informed by the theoretical model of host, agent, vec-
tors, and environment (Giovino, 2002), we selected
covariates relevant to the study aims and those estab-
lished in the literature related to tobacco use among
young people (Ambrose et al., 2015; Villanti, Cobb,
Cohn, Williams, & Rath, 2015). These included meas-
ures assessing the following demographic characteris-
tics: age (in years), gender (male or female),
educational level (bachelor’s degree or less, enrolled in
post graduate degree program, or enrolled in a

medical degree program), marital status (married or
not married), and employment status (employed or
not employed). In addition to demographics, the sur-
vey assessed whether the participant smoked cigarettes
in the past 30 days. Participants were asked: “Within
the past 30 days, on how many days did you use: [cig-
arettes]?” The response options were “never,” “have
used, but not in last 30 days,” “1–2 days,” “3–5 days,”
“6–9 days,” “10–19 days,” “20–29 days,” and “used dai-
ly.” We categorized those who chose “1–2 days” or a
higher frequency as current cigarettes smokers.

Patterns of waterpipe smoking

The survey examined use frequency among ever
waterpipe tobacco smokers. Age of initiation was cap-
tured in years, and current use was defined as any
waterpipe tobacco smoking in the past 30 days. We
examined frequency among current waterpipe smok-
ers as the number of days of waterpipe smoking in
the past 30 days. Response options included:
“1–2 days,” “3–5 days,” “6–9 days,” “10–19 days,” or
“20–30 days.” We categorized the duration of the most
recent waterpipe smoking session into the following
categories: “<30minutes,” “30 to <60minutes,” or
“more than 1 hour.” We also examined whether water-
pipe smoking usually occurred alone or in the com-
pany of friends or family members.

Place of waterpipe smoking

Participants were asked about the place of waterpipe
smoking initiation. Response options were “caf�e or
restaurant,” “at home or someone else’s home,” or
“university accommodations.” They were also asked
about the place of the most recent waterpipe smoking
session with the same response options available.

Price of waterpipe smoking session

Participants were asked to report the price paid for:
(1) the most recent waterpipe tobacco smoking ses-
sion and (2) the most recent waterpipe tobacco packet
purchased. Prices were reported in local currency (i.e.,
Pounds in Egypt, Dinar in Jordan, and Shekel in
Palestine) and converted to USD using the exchange
rates reported by the U.S. Department of the Treasury
on December 31, 2018 (U.S. Department of the
Treasury, 2018). Only participants who reported
smoking in a waterpipe caf�e or restaurant contributed
data to the first measure, whereas only those who
reported smoking waterpipe at home or someone
else’s home contributed data to the second measure.
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Those who smoked in university accommodations
were also included in the latter group.

Statistical analysis

For the descriptive analysis, we calculated means and
standard deviations (SD) for continuous variables, and
reported percent prevalence for categorical variables.
In addition, medians and interquartile ranges (IQR)
were calculated for price measures. We then con-
ducted logistic regression to examine the correlates of
(1) past 30-day waterpipe smoking, (2) waterpipe
smoking frequency (> 5 days vs. � 5 days in the past
30 days), (3) quantity in the past 30 days (� 10 heads
vs. < 10 heads), (5) place of first waterpipe smoking
experience (caf�e/restaurant vs. home), and (6) place of
most recent waterpipe smoking session (caf�e/restaur-
ant vs. home). For all models, predictors included age
of waterpipe tobacco smoking initiation, current age,
gender, marital status, employment status, current cig-
arette smoking status, educational level, and whether
waterpipe smoking occurred in the company of
others. Stata v.15.0 (StataCorp LP, College Station,
TX) was used for all analyses and a p-value of 0.0125
(0.05/4¼ 0.0125) was used as the cutoff for statistical
significance in adjusting for multiple hypothesis test-
ing according to the Bonferroni method (Bland &
Altman, 1995). Missing values were excluded from the
analysis. Although the number of nested groups was
below the recommended threshold needed to reduce
biased results in multilevel modeling (Bryan &
Jenkins, 2016), we conducted sensitivity analysis with
maximum likelihood estimation at the university level

in each country and no significant differences were
observed (results not shown).

Results

Demographic characteristics

Table 1 presents the characteristics of the sample
(n¼ 2,290) by country for Egypt (n¼ 728), Jordan
(n¼ 790), and Palestine (n¼ 772). Overall, the mean
age of respondents across the three countries was
21.6 years, and 60.9% of respondents were male;
76.3% reported pursuing bachelor’s degree, 86.0%
were not married, 53.9% were not employed, and
35.4% reported being current cigarette smokers (i.e.,
cigarette smoking in the past 30 days).

Patterns of waterpipe smoking

The detailed patterns of waterpipe tobacco smoking
by country are presented in Table 2. The average age
of waterpipe tobacco smoking initiation across the
three countries was 17.3 years (n¼ 2.058). Overall,
63.9% of the respondents reported waterpipe tobacco
smoking in the past 30 days; 36.4% of them reported
having smoked on 10 days or more, and 39.7%
reported having smoked 10 or more heads in the past
30 days. Overall, 53.4% reported usually smoking with
at least one friend or family member.

Place of waterpipe smoking

In Table 2, place of waterpipe smoking at initiation
and in the most recent session was indicated; 58.4%

Table 1. Sample characteristics, by country.
Egypt (n¼ 728) Jordan (n¼ 790) Palestine (n¼ 772) Total (n¼ 2,290)

Age in years, mean (SD) 23.8 (2.9) 20.9 (2.2) 20.6 (2.2) 21.6 (2.8)
Missing/unknown, n (%) 130 (17.8) 20 (2.5) 18 (2.3) 168 (7.3)
Gender, n (%)
Female 68 (9.3) 292 (37.0) 391 (50.7) 751 (32.8)
Male 528 (72.5) 497 (62.9) 370 (47.9) 1,395 (60.9)
Missing/unknown 132 (18.1) 1 (0.1) 11 (1.4) 144 (6.3)
Education level, n (%)
Bachelor’s degree or less 424 (58.2) 648 (82.0) 676 (87.6) 1,748 (76.3)
Post Graduate degree 92 (12.6) 24 (3.0) 55 (7.1) 171 (7.5)
Medical degree 38 (5.2) 107 (13.5) 4 (0.5) 149 (6.5)
Missing/unknown 174 (23.9) 11 (1.4) 37 (4.8) 222 (9.7)
Relationship status, n (%)
Married 117 (16.1) 20 (2.5) 34 (4.4) 171 (7.5)
Not Married 476 (65.4) 769 (97.3) 724 (93.8) 1,969 (86.0)
Missing/unknown 135 (18.5) 1 (0.1) 14 (1.8) 150 (6.6)
Employment status, n (%)
Not employed 226 (31.0) 540 (68.4) 468 (60.6) 1,234 (53.9)
Employed 311 (42.7) 193 (24.4) 209 (27.1) 713 (31.1)
Missing/unknown 191 (26.4) 57 (7.2) 95 (12.3) 343 (15.0)
Past 30-day cigarette smoking, n (%)
Yes 299 (41.1) 285 (36.1) 227 (29.4) 811 (35.4)
No 249 (34.2) 488 (61.8) 515 (66.7) 1,252 (54.7)
Missing/unknown 180 (24.7) 17 (2.2) 30 (3.9) 227 (9.9)
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of total participants across countries reported having
smoked waterpipe in a caf�e or restaurant (i.e., com-
mercial establishment) at initiation. In addition, 58.9%
reported having smoked waterpipe at a commercial
establishment during their most recent waterpipe
smoking session.

Price of waterpipe smoking session

Across the three countries, the median price was
approximately USD 4.24 for the most recent waterpipe
tobacco smoking session in a commercial establishment

and approximately USD 2.82 for the most recent
waterpipe tobacco purchase. In Egypt, the median
price was approximately USD 0.84 for the most recent
waterpipe tobacco smoking session in a commercial
waterpipe smoking establishment and approximately
USD 0.67 for the most recent waterpipe tobacco pur-
chase. In Jordan, the median price for the most recent
waterpipe tobacco smoking session was USD 7.06, and
approximately USD 2.82 for the most recent waterpipe
tobacco purchase. In Palestine, the median price for
the most recent waterpipe smoking session and for
waterpipe tobacco was USD 5.33.

Table 2. Waterpipe tobacco smoking: Patterns, places, and prices, by country.
Egypt (n¼ 728) Jordan (n¼ 790) Palestine (n¼ 772) Total (n¼ 2,290)

Patterns
Age of initiation in years, mean (SD) 18.3 (3.3) 17.2 (2.7) 16.6 (2.8) 17.3 (3.0)
Missing/unknown, n (%) 142 (19.5) 42 (5.3) 48 (6.2) 232 (10.1)

Past 30-day waterpipe smoking, n (%)
Yes 442 (60.7) 535 (67.7) 487 (63.1) 1,464 (63.9)
No 157 (21.6) 247 (31.3) 283 (36.7) 687 (30.0)
Missing/unknown 129 (17.7) 8 (1.0) 2 (0.3) 139 (6.1)

Past 30-day waterpipe smoking frequency, n (%)
1–2 days 51 (11.5) 177 (33.0) 137 (28.1) 365 (24.9)
3–5 days 77 (17.4) 99 (18.5) 100 (20.5) 276 (18.9)
6–9 days 129 (29.2) 57 (10.7) 56 (11.5) 242 (16.5)
10–19 days 118 (26.7) 64 (12.0) 76 (15.6) 258 (17.6)
20–30 days 47 (10.6) 122 (22.8) 106 (21.8) 275 (18.8)
Missing/unknown 20 (4.5) 16 (3.0) 12 (2.5) 48 (3.3)

Duration of most recent waterpipe session, n (%)
Less than 30minutes 144 (19.8) 294 (37.2) 340 (44.0) 778 (34.0)
30 to < 60minutes 245 (33.7) 212 (26.8) 233 (30.2) 690 (30.1)
More than 1 hour 187 (25.7) 223 (28.2) 156 (20.2) 566 (24.7)
Missing/unknown 152 (20.9) 61 (7.7) 43 (5.6) 256 (11.2)

With whom usually smoke, n (%)
Alone 442 (60.7) 292 (37.0) 150 (19.4) 884 (38.6)
With friends and/or family members 138 (19.0) 416 (52.7) 457 (59.2) 1,011 (44.1)
Missing/unknown 148 (20.3) 82 (10.4) 165 (21.4) 395 (17.2)

Places
Place of first waterpipe smoking session, n (%)
Commercial establishment (caf�e/restaurant) 536 (73.6) 382 (48.4) 282 (36.5) 1,200 (52.4)
At home/someone else’s home/university accommodations 99 (13.6) 339 (43.0) 417 (54.0) 855 (37.3)
Missing/unknown 93 (12.8) 69 (8.7) 73 (9.5) 235 (10.3)

Place of most recent waterpipe session, n (%)
Commercial establishment (caf�e/restaurant) 539 (74.0) 340 (43.0) 346 (44.8) 1,225 (53.5)
At home/someone else’s home/university accommodations 72 (9.9) 406 (51.4) 378 (49.0) 856 (37.3)
Missing/unknown 117 (16.1) 44 (5.6) 48 (6.2) 209 (9.1)

Prices
Currency Pound Dinar Shekel –
Waterpipe smoking session price N¼ 505 N¼ 628 N¼ 530 N¼ 1,663
Price in local currency
Mean (SD) 17.76 (7.32) 5.71 (4.07) 22.67 (14.64) –
Median ± IQR 15.00 ± 9.00 5.00 ± 4.00 20.00 ± 10.00 –

Price in USD
Mean (SD) 0.99 (0.41) 8.07 (5.75) 6.05 (3.91) 5.28 (5.11)
Median ± IQR 0.84 (0.50) 7.06 (5.65) 5.33 (2.67) 4.24 (5.73)

Waterpipe tobacco packet price N¼ 200 N¼ 503 N¼ 393 N¼ 1,096
Price in local currency
Mean (SD) 15.30 (9.43) 3.51 (3.62) 20.81 (9.25) –
Median ± IQR 12.00 ± 11.00 2.00 ± 3.00 20.00 ± 10.00 –

Price in USD
Mean (SD) 0.86 (0.53) 4.96 (5.11) 5.55 (2.47) 4.42 (4.14)
Median ± IQR 0.67 (0.61) 2.82 (4.24) 5.33 (2.67) 2.82 (5.07)

Note: Exchange rates: U.S. Department of the Treasury (Treasury Reporting Rates of Exchange as of December 31, 2018) https://www.fiscal.treasury.gov/
fsreports/rpt/treasRptRateExch/currentRates.htm.

Foreign Currency to USD 1.00: Egypt (Pound) 17.89; Jordan (Dinar) 0.71; Palestine (Shekel) 3.75.
SD: standard deviation; IQR: interquartile range.
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Current waterpipe tobacco smoking patterns

Table 3 presents the results of the logistic regression
models representing past 30-day waterpipe tobacco
smoking and frequency. In the overall sample
(n¼ 2,290), older participants (OR¼ 1.10;
CI¼ 1.02–1.17) and male participants (OR¼ 2.19;
CI¼ 1.62–2.96) were more likely to have smoked on
more than 5 days within the past 30 days. One excep-
tion was in Egypt where older participants
(OR¼ 0.82; CI¼ 0.72–0.94) were less likelt to have
smoked at the aforementioned frequency. In Egypt
only, students at the graduate level (OR¼ 10.23;
CI¼ 3.02–34.70) were more likely to have smoked on
more than 5 days in the past 30 days as compared
with undergraduate students. Current cigarette smok-
ers were more likely to be current waterpipe smokers

(OR¼ 1.64; CI¼ 1.27–2.14). Further, those who usu-
ally smoked alone were more likely to be current
waterpipe smokers (OR¼ 3.18; CI¼ 2.45–4.11) and to
have smoked on more than 5 days in the past 30 days
(OR¼ 2.33; CI¼ 1.78–3.06).

Waterpipe tobacco smoking at commercial
establishments

Table 4 shows the results of logistic regression models
examining the correlates of places of waterpipe
tobacco smoking reported for initiation and for the
most recent session (i.e., waterpipe smoking at com-
mercial establishments vs. in-home waterpipe smok-
ing). In the overall sample (n¼ 2,290), male
participants were more likely to have smoked

Table 3. Logistic regression models of past 30-day waterpipe tobacco smoking prevalence and frequency (smoking on >5 days
vs. � 5 days), by country.

Egypt (n¼ 728) Jordan (n¼ 790) Palestine (n¼ 772) Total (n¼ 2,290)

Waterpipe smoking Past 30 days Frequency Past 30 days Frequency Past 30 days Frequency Past 30 days Frequency

Current age 0.95
(0.84, 1.07)

0.82
(0.72, 0.94)

1.08
(0.98, 1.19)

1.14
(1.02, 1.27)

0.95
(0.84, 1.07)

1.31
(1.11, 1.54)

1.01
(0.95, 1.07)

1.10
(1.02, 1.17)

Gender (male) 3.12
(1.45, 6.72)

3.02
(1.24, 7.37)

0.80
(0.54, 1.19)

1.83
(1.15, 2.91)

1.10
(0.71, 1.70)

1.94
(1.13, 3.34)

1.11
(0.86, 1.43)

2.19
(1.62, 2.96)

Education level (graduate) 1.01
(0.36, 2.84)

10.23
(3.02, 34.70)

0.49
(0.18, 1.35)

1.28
(0.33, 4.91)

0.98
(0.40, 2.43)

0.60
(0.18, 1.95)

0.80
(0.47, 1.35)

2.09
(1.12, 3.91)

Relationship (married) 1.47
(0.56, 3.85)

0.52
(0.22, 1.22)

1.29
(0.41, 4.06)

0.60
(0.16, 2.32)

1.07
(0.39, 2.93)

1.02
(0.27, 3.88)

1.50
(0.85, 2.63)

0.82
(0.46, 1.46)

Employment (employed) 2.85
(1.56, 5.19)

5.06
(2.64, 9.73)

1.13
(0.73, 1.75)

1.10
(0.68, 1.78)

1.04
(0.64, 1.68)

0.80
(0.44, 1.46)

1.32
(1.00, 1.74)

1.47
(1.09, 1.98)

Cigarette smoking (smoker) 2.34
(1.33, 4.12)

1.51
(0.83, 2.75)

1.68
(1.13, 2.50)

0.70
(0.45, 1.09)

1.56
(0.97, 2.51)

0.97
(0.55, 1.72)

1.64
(1.27, 2.14)

0.86
(0.64, 1.14)

Age of initiation 1.13
(1.01, 1.25)

0.96
(0.86, 1.08)

0.89
(0.82, 0.97)

0.85
(0.77, 0.94)

1.05
(0.96, 1.14)

0.94
(0.84, 1.05)

1.01
(0.96, 1.06)

0.93
(0.88, 0.99)

With whom (alone) 2.49
(1.44, 4.32)

1.07
(0.56, 2.03)

2.40
(1.64, 3.52)

2.37
(1.57, 3.59)

5.12
(2.90, 9.04)

3.00
(1.73, 5.18)

3.18
(2.45, 4.11)

2.33
(1.78, 3.06)

All models reporting odds ratios and 95% confidence intervals. Bonferroni correction adjusted for multiple hypothesis testing: p-value of .0125
(.05/4) was used for statistical significance cutoff. Bold font indicates statistical significance.

Table 4. Logistic regression models of waterpipe tobacco smoking at commercial establishments (vs. in-home), by country.
Egypt (n¼ 728) Jordan (n¼ 790) Palestine (n¼ 772) Total (n¼ 2,290)

Waterpipe session First Most recent First Most recent First Most recent First Most recent

Current age 0.89
(0.78, 1.02)

0.80
(0.66, 0.97)

0.95
(0.87, 1.04)

0.89
(0.81, 0.98)

0.95
(0.84, 1.07)

0.87
(0.77, 0.98)

1.00
(0.95, 1.06)

0.97
(0.92, 1.03)

Gender (male) 0.83
(0.26, 2.63)

1.29
(0.34, 4.82)

1.71
(1.18, 2.48)

1.08
(0.75, 1.57)

1.27
(0.81, 2.00)

1.62
(1.05, 2.49)

2.18
(1.70, 2.81)

2.03
(1.59, 2.60)

Education level (graduate) 0.68
(0.23, 2.04)

1.51
(0.38, 5.98)

0.38
(0.13, 1.06)

0.54
(0.19, 1.52)

1.20
(0.48, 2.99)

1.08
(0.44, 2.69)

0.67
(0.41, 1.12)

0.80
(0.49, 1.30)

Relationship (married) 1.68
(0.62, 4.55)

0.61
(0.20, 1.84)

1.45
(0.51, 4.12)

2.33
(0.80, 6.76)

2.49
(0.87, 7.12)

0.67
(0.24, 1.93)

2.08
(1.21, 3.57)

1.44
(0.87, 2.38)

Employment (employed) 0.65
(0.32, 1.32)

0.79
(0.31, 1.98)

0.97
(0.65, 1.46)

1.28
(0.85, 1.92)

1.04
(0.64, 1.69)

2.03
(1.26, 3.27)

1.05
(0.81, 1.36)

1.64
(1.27, 2.13)

Cigarette smoking (smoker) 0.29
(0.14, 0.61)

0.29
(0.10, 0.81)

1.11
(0.77, 1.60)

1.55
(1.08, 2.23)

1.77
(1.10, 2.85)

1.14
(0.72, 1.79)

1.08
(0.85, 1.38)

1.25
(0.98, 1.59)

Age of initiation 1.23
(1.10, 1.39)

1.19
(1.03, 1.38)

1.08
(1.00, 1.17)

1.01
(0.94, 1.10)

1.13
(1.03, 1.24)

1.06
(0.97, 1.15)

1.20
(1.14, 1.26)

1.13
(1.08, 1.19)

With whom (alone) 2.43
(1.30, 4.52)

2.07
(0.92, 4.67)

0.77
(0.55, 1.09)

0.57
(0.40, 0.81)

0.42
(0.25, 0.69)

0.44
(0.27, 0.70)

1.15
(0.91, 1.46)

1.00
(0.79, 1.25)

All models reporting odds ratios and 95% confidence intervals. Bonferroni correction adjusted for multiple hypothesis testing: p-value of .0125
(.05/4) was used for statistical significance cutoff. Bold font indicates statistical significance.
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waterpipe tobacco at a caf�e or restaurant at the initi-
ation of waterpipe tobacco smoking (OR¼ 2.18;
CI¼ 1.70–2.81) and during their most recent session
(OR¼ 2.03; CI¼ 1.59–2.60). In addition, those with
an older age of initiation were more likely to have
smoked waterpipe tobacco at commercial establish-
ments at the time of initiating waterpipe tobacco
smoking (OR¼ 1.20; CI¼ 1.14–1.26) and during the
most recent session (OR¼ 1.13; CI¼ 1.08–1.19).
Married participants were more likely to have smoked
waterpipe tobacco at a caf�e or restaurant at the initi-
ation of waterpipe tobacco smoking (OR¼ 2.08;
CI¼ 1.21–3.57), while employed participants were
more likely to have smoked waterpipe tobacco at a
caf�e or restaurant during their most recent session
(OR¼ 1.64; CI¼ 1.27–2.13). In Egypt only, current
cigarette smokers were less likely to have smoked
waterpipe tobacco at a caf�e or restaurant at the initi-
ation of waterpipe tobacco smoking (OR¼ 0.29;
CI¼ 0.14–0.61). Those who usually smoked alone in
Egypt were more likely to have smoked waterpipe
tobacco at a caf�e or restaurant at the initiation of
waterpipe tobacco smoking (OR¼ 2.43;
CI¼ 1.30–4.52), but less likely to have done so in
Palestine (OR¼ 0.42; CI¼ 0.25–0.69). Additionally,
those who usually smoked alone were less likely to
have smoked waterpipe tobacco at a caf�e or restaurant
during their more recent session both in Jordan
(OR¼ 0.57; CI¼ 0.40–0.81) and Palestine
(OR¼ 0.44; CI¼ 0.27–0.70).

Discussion

To our knowledge, this is among the first studies to
investigate among young adults across three Eastern
Mediterranean countries the detailed patterns of
waterpipe tobacco smoking, the place of waterpipe
smoking (i.e., in-home vs. at commercial establish-
ments), and the prices paid by consumers for store-
purchased waterpipe tobacco and for waterpipe smok-
ing sessions in caf�es and restaurants. The study design
was informed by the theoretical model of host, agent,
vectors, and environment (Giovino, 2002). Among
convenience samples of university students who have
previously tried waterpipe smoking across the three
countries, two-thirds were current waterpipe smokers,
the majority of whom had smoked waterpipe tobacco
in the past week, and one-third were current cigar-
ette smokers.

Whereas the GATS questionnaire evaluates daily/
less than daily prevalence of waterpipe smoking and
the number of sessions per day/week (Morton et al.,

2014), our study reported on additional measures
informed by the conceptual model, including the place
of waterpipe smoking and the prices paid by consum-
ers—as vector and environmental factors within the
model. Across the three countries, smoking waterpipe
alone (vs. with others) was the most consistent correl-
ate of past-30-day waterpipe smoking and waterpipe
smoking on 5 or more days in the past week. This
finding is not surprising given that individuals who
smoke waterpipe alone may be more nicotine depend-
ent than their counterparts who “share” the waterpipe
with others.

In addition, male participants were more likely to
report current waterpipe smoking, higher frequencies
and larger quantities of waterpipe smoking than their
female counterparts. While prior studies from the
region reported higher prevalence of waterpipe smok-
ing in men compared to women, the gender gap in
waterpipe smoking prevalence has been shrinking
(Maziak et al., 2015). Further, the prevalence of water-
pipe smoking among women in select countries in the
Eastern Mediterranean Region is higher than that of
cigarette smoking, especially among youth. Therefore,
effective waterpipe tobacco control is needed to curb
the spread of this dangerous epidemic among
both genders.

The majority of respondents from Jordan and
Palestine reported that they usually smoke waterpipe
with others (i.e., friends and/or family members),
whereas the majority in Egypt reported usually smok-
ing waterpipe alone, suggesting that the social context
of waterpipe smoking is more dominant in Jordan
and Palestine. Most participants from Egypt last
smoked waterpipe in a commercial establishment,
whereas participants in Jordan and Palestine were
more evenly distributed between caf�e and in-home
waterpipe smoking. Smokers in Jordan and Palestine
were more similar in their level of waterpipe con-
sumption relative to their counterparts in Egypt.
Approximately half of current waterpipe smokers in
the two countries smoked waterpipe tobacco 5 days or
less in the past 30 days, compared with less than one-
third of current waterpipe smokers in Egypt. The
similar patterns of waterpipe smoking observed in
Jordan and Palestine may be attributable in part to
similarities in their respective populations relative to
Egypt (Khader et al., 2009).

Older age at initiation appeared to be associated
with less waterpipe smoking and first smoking water-
pipe at a commercial establishment as compared with
in-home smoking. These findings are not surprising
given that younger initiation of tobacco use is
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associated with higher nicotine dependence (Sharapova
et al., 2018). Meanwhile, older age of participants at
survey completion was associated with a lower likeli-
hood of smoking in a waterpipe establishment. In add-
ition, smoking waterpipe alone was more common for
in-home waterpipe smoking as compared with smoking
in a waterpipe establishment. These associations are
suggestive that waterpipe smoking in the home reflects
more dependence on the waterpipe as compared with
smoking at commercial establishments, which may be
more reflective of a social behavior.

After converting prices across the three countries
from local currencies to USD, respondents from
Jordan (where a specific excise tax is applied to
tobacco) reported the highest prices for waterpipe
smoking sessions at commercial establishments, fol-
lowed by Palestine and Egypt (both of which apply a
mixed excise tax to tobacco products). Meanwhile,
participants from Palestine reported the highest prices
for packaged waterpipe tobacco, followed by Jordan
and Egypt. In Palestine, there were no differences
between the median price paid for a waterpipe smok-
ing session at a commercial establishment and a store-
purchased waterpipe tobacco packet (USD 5.33). In
Egypt, the median price reported for a waterpipe caf�e
session (USD 0.84) was slightly higher than the price
of store-purchased waterpipe tobacco (USD 0.67). In
contrast, the median price for a waterpipe session
reported by participants in Jordan (USD 7.06) was
magnitudes higher than the price of store-purchased
waterpipe tobacco (USD 2.82). The best practice rec-
ommendation for tobacco taxation is a uniform spe-
cific excise tax applied consistently across all tobacco
products that is regularly adjusted for inflation
(Chaloupka et al., 2012). However, the evidence to
support taxation in waterpipe tobacco smoking is lim-
ited. Given that the price of a waterpipe tobacco ses-
sion at a commercial establishment reflects additional
components above and beyond the tobacco price, var-
iations in this measure may be reflective of economic
factors beyond tobacco tax structure. Future research
should examine the determinants of such
price variations.

The current findings should be considered in light
of several limitations. First, data collection was based
on convenience samples, without systematic regulation
of sampling factors. As such, findings may not be gen-
eralizable to a broader population, including those
who have never tried waterpipe smoking. Second,
sampling was limited to university students in the
three countries, and did not include other youth and
adult sub-populations. Third, potentially important

measures were missing from this study, including par-
ental substance use, substance use by the subject and/
or friends and peers, and factors associated with
waterpipe initiation. This suggests a need for future
research—both quantitative and qualitative—to better
understand how this behavior begins and develops.
Fourth, our data lacked the temporal and geographic
variations necessary to calculate price elasticity of
demand. Therefore, were unable to examine the
impact of price differences on waterpipe consumption.

Despite its limitations, the findings from the cur-
rent study can serve as the basis for additional
research to document the public health impact of
waterpipe smoking and guide regulatory efforts for
waterpipe smoking control in the Eastern
Mediterranean Region. Future research should be con-
ducted to generate new economic evidence to advance
waterpipe tobacco control policies. For example,
nationally-representative surveys are needed in each
country to report on the prevalence of waterpipe
smoking and consumption behaviors. Such survey
information could be used to estimate the price elasti-
city of demand for waterpipe smoking and to model
the impact of fiscal policies for waterpipe
tobacco control.

Our results demonstrate that waterpipe smoking is
highly prevalent among university students in Egypt,
Jordan, and Palestine. Waterpipe smokers exhibited
varying patterns of use, ranging from smoking alone
to smoking with others, and from smoking waterpipe
in the home to smoking in waterpipe caf�es. Prices
paid by consumers for waterpipe smoking varied by
country and venue. Consequently, there is a need for
continued surveillance of waterpipe smoking among
young people as well as for developing targeted policy
interventions that address the unique characteristics of
waterpipe smoking among this population.
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