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ABSTRACT ARTICLE HISTORY
Waterpipe tobacco smoking (WTS) has become a serious public health Received 24 February 2017
threat in the Middle East and beyond. To estimate the prevalence rates ~ Revised 13 October 2017
of cigarette and WTS among Lebanese women and describe character- Accepted 18 October 2017
istics associated with each behavior. Secondary analysis of women'’s KEYWORDS

health data obtained in a national survey in 2010. Of 2,255 selected Arab; hookah; Middle East;
women, 78 percent reported no or past long-term WTS. Among the 12 narghile or narghileh or
percent of regular waterpipe smokers, 40 percent were light users narguileh; shisha or shishah;
(mean three waterpipe heads weekly), while 60 percent were heavy Water pipe

users (mean of 11 heads per week). About 70 percent were never or past

long-term cigarette smokers. Younger age, location within Greater

Beirut (GB) and having professional employment were significantly

associated with use of WTS. Older age, GB location, lower education,

and ever-married were significantly associated with cigarette smoking.

WTS is becoming a socially normative behavior among empowered

professional women, who can spare the time and expense to engage

in this behavior in easily accessible cafés, which prohibit cigarette

smoking. Government, media, and NGO campaigns against smoking

should target waterpipe use, not only in Lebanon but also across

the Arab world and among Arab communities in the Diaspora with

messages different from anti-cigarette campaigns.

Introduction

Waterpipe tobacco smoking (WTS) has become a serious public health threat in the
Middle East and beyond, with alarmingly high prevalence among school youth and
university students (Kim, Kabir, and Jahan 2016; Maziak et al. 2016). The average
initiation age could be as low as 13-14 years, according to a study conducted in Beirut’s
southern suburbs in 2001 (Zoughaib, Adib, and Jabbour 2004), later confirmed in a
national survey in 2012 (Bejjani et al., 2012). In the United States, the overall prevalence
of ever smoking waterpipes among adult women was 6.3 percent (Salloum et al. 2015). A
systematic literature review of WTS estimated the current prevalence among adults at 6
percent in Pakistan, 15 percent in Lebanon, 9-12 percent in Syria, and 4-12 percent in the
Arab Gulf region (Akl et al. 2011).

This method of tobacco use, historically traditional in Southeast Asia and the Middle
East (Akl et al. 2011), has been going through a revival in recent decades. Evidence is
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accumulating on adverse health effects associated with use of WTS, after decades of
misconceptions about its alleged safety, associated with “water filtration of smoke”
(Maziak et al. 2015). WTS is associated with short- and long-term adverse health effects
related to nicotine, heavy metals, particulate matters, various carcinogens, and the burning
charcoal used to heat the tobacco mixture (Kim, Kabir, and Jahan 2016). WTS has been
reported to increase heart rate and blood pressure, and has been associated with impaired
pulmonary function and carbon monoxide intoxication, leading to major health compli-
cations, such as chronic bronchitis, emphysema, and coronary artery disease. Lung,
gastric, and esophageal cancer have a direct relation with WTS, as well as periodontal
disease, obstetrical complications for pregnant waterpipe smokers, osteoporosis, and
mental health problems (El-Zaatari, Chami, and Zaatari 2015).

This alternative smoking habit has been underestimated for a long time by public
health professionals, who have traditionally focused on controlling cigarette smoking.
However, a cross-sectional survey of Beirut’s high schools in 2011 showed that 46 percent
of students aged of 15-19 years old had already tried WTS at least once, as compared with
only 25 percent for cigarettes (Zahlan et al. 2014). Another school survey in Lebanon in
2015 confirmed these figures, showing that the prevalence of waterpipe ever-use among
sixth-seventh graders was 44.3 percent, and that current WTS prevalence was triple that
of cigarettes (22.1 percent vs 7.4 percent). Among current waterpipe smokers, 40.0 percent
were already at least weekly users (Jawad et al. 2015).

The rise in WTS popularity is related to several factors: delayed regulation policies
compared to that for cigarette smoking, the depiction of WTS as “normative” of youth
“café” culture through social/mass media, the introduction of manufactured sweet flavors
to eliminate the bitterness of tobacco, and its relatively low cost (Nakkash, Khalil, and Afifi
2011; Maziak 2011). Despite good awareness of health risks of waterpipe use among
Middle Eastern youth, some perception still persists that it is less addictive and less
harmful than cigarettes. It is also seen as a gateway to leisure, entertainment and socializ-
ing (Maziak et al. 2004).

The prevalence of regular and public, long WTS sessions, while expectedly more
prevalent among young Arab men, is gaining ground also among Arab women, unfettered
by cultural taboos or social pressure encountered in public cigarette smoking (Asfar et al.
2005). A multinational qualitative study performed in 2013 among women smokers in
Egypt, Palestine, Lebanon, and Syria found that WTS was perceived as giving a “sexy”
allure and was considered as an act of emancipation (Khalil et al. 2013). The trend has
been enhanced by the empowerment of women and their increased spending power.
Younger, highly educated, and successful women are becoming the new customers of
waterpipe cafés (Dar-Odeh and Abu-Hammad 2011).

The spread of WTS among women carries special health concerns. At least one study
from Lebanon among residents aged 40 years and above has shown that, at equal levels of
use, the degree of dependence and the health consequences were higher among adult
women compared to men (Salameh, Khayat, and Waked 2012). Equal concern exists about
WTS among pregnant women. In 2004, a survey of 864 Lebanese pregnant women
recruited in 23 health-care centers revealed significant gaps in knowledge about the
dangers of WTS, along with permissive attitudes toward this behavior. About 4 percent
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of women reported smoking only waterpipes, and 1.5 percent smoking both cigarette and
waterpipes during their pregnancies (Chaaya et al. 2004).

Overall, knowledge remains scarce regarding the psychosocial and sociodemographic
factors associated with WTS among adult women in the Middle East. This study assessed
the prevalence of WTS and cigarette smoking among adult Lebanese women, rarely examined
in previous studies. Additionally, this study examined the sociodemographic characteristics
associated with waterpipe use and separately those associated with cigarette use.

Methods
Study design and target population

This was a secondary analysis of data from a national survey on Pap smear awareness and
use, conducted in 2010, which targeted females aged 18-65 years, residing permanently in
Lebanon. The study had been conducted under the auspices of the Ministry of Public
Health (MOPH), after review from an ad-hoc institutional review board.

Selection of study participants

The sample was selected using a “multi-stage random cluster” sampling procedure. In each
one of the five administrative districts (“mohafazat™) in Lebanon, two subdistricts (“cazas”)
were first selected, in addition to the Greater Beirut (GB) area, which includes the capital
city of Beirut and its north and south suburbs. In each caza, communities were selected
randomly from complete listings and blocks from numbered detailed maps. Buildings were
subsequently randomly selected in these blocks. If a building housed multiple apartments,
one apartment was randomly selected. When more than one adult woman was available in a
household at the time of selection, one woman was randomly selected to be interviewed per
household. The surveyor explained the aim of the survey, and the woman was queried for
her verbal consent to participate. If she refused to participate, she was automatically
excluded. When no women were available in that household or they all refused to partici-
pate, the surveyors immediately went up one floor above. When no woman in a building
agreed to participate, and no other floors were available, a new additional building was
randomly selected until the desired sample size in each district was obtained. The number of
women in each selected district was 450; corresponding to the number of households
included, a total of 2,255 women were selected. Because of automatic replacement, partici-
pation rates and bias could not be evaluated.

The questionnaire was developed for this study and included questions on sociodemo-
graphic characteristics, gynecologic history, and awareness on the use of Pap smear
examination and of cervical cancer.

The questions related to the smoking behavior were as follows:

1. Cigarette smoking:
Do you currently smoke? (No; Yes but <1 cigarette per day; Yes but >1 cigarette per

day)
If smoker, what is the average number of cigarettes smoked per day?
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If >1 cigarette per day, how long have you been smoking regularly (per month or
day)?

o If non-smoker, did you use to smoke regularly and quit for at least 6 months
ago? did you use to smoke regularly and quit for less than 6 months ago? Or you
were never a smoker?

2. WTS:
Do you currently smoke? (No; Yes but <1 head per week; Yes but >1 head per week)
If smoker, what is the average number of heads smoked per week?
If >1 head per week, how long have you been smoking regularly (per month or day)?

o If non-smoker, did you use to smoke regularly and quit for at least 6 months
ago? Did you use to smoke regularly and quit for less than 6 months ago? Or you
were never a waterpipe smoker?

Data collection

Of all the collected data, two outcome variables of interest were calculated for the purposes
of this analysis: the prevalence rate of WTS and that of cigarette use:

e WTS prevalence: measured in number of “heads” smoked per week. WTS was
eventually divided into four levels: non-smokers, i.e., never-users or past-users who
ceased more than 6 months preceding the survey; occasional users, i.e., those who
smoked less than once weekly or had recently ceased; regular light users, i.e., less
than daily use; regular heavy users: at least one head daily. Regular users were asked
to specify the weekly number of waterpipe “heads” usually smoked.

e Cigarette smoking: measured in number of cigarettes smoked per day. Cigarette
smoking was eventually divided into four levels: nonsmokers, i.e., never-users or
past-users who ceased more than 6 months preceding the survey; occasional users,
i.e., those who smoked less than daily or had recently ceased; regular light smokers,
i.e., smoked <10 cigarettes/day; regular heavy smokers: smoked >10 cigarettes/day.

Independent variables included: socioeconomic status (SES); age (in years, divided into
four categories), location (GB or elsewhere), marital status (ever or never married),
educational level (elementary or less, complementary (equivalent to middle school in
the USA), secondary, and university), and professional activity (working outside home
or not working). SES was derived from the distribution of the household crowding index
(measured in persons/room in the residence). Increasing crowding levels were categorized
into upper, middle, or lower SES (crowding index of <1, 1-2, and >3 persons per room,
respectively) (Melki et al. 2004). The use of the crowding index had previously been
validated as an SES indicator essentially in the urban/suburban GB area (Melki et al.
2004). However, the rest of the country is urbanizing at an extremely fast rate, which
seemed to justify using the index nationwide. According to the International Fund for
Agricultural Development (IFAD) in 2007, only 13 percent of the population was still
considered as “rural” (Poverty, Growth & Inequality in Lebanon, 2007). Consequently, the
probability of error in using the crowding index as a nationwide SES indicator is relatively
limited, although this use of this indicator needs to be validated.
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Data analysis

All data were described and tabulated as frequency and percentages for categorical
variables and means with standard deviations (SD) for continuous ones. Prevalence
rates were calculated with their respective 95 percent confidence intervals (Cls). A
bivariate analysis involving the association between each independent variable and each
of the two outcomes of interest was conducted and assessed with the Chi-square test. An
association was deemed “statistically significant” if the test yielded a p <.05. Independent
variables with significant associations were entered into a multivariable ordinal logistic
regression to assess their joint effects. In that model, significance was based on the 95
percent CI of the adjusted odds ratio (OR,gj). When the 95 percent CI of the estimated
OR,gj included the value 1, the association was considered “not significant”. At the end of
this procedure, two “risk profiles” finally emerged for each of the two outcomes.

Because we were not trying to build a predictive model, fit of the multivariable ordinal
logistic model was not assessed, and we confined ourselves to finding those variables with
the highest adjusted odds ratios for the outcomes of interest.

Results

The average age of the sample was about 38 years. As per design, 80 percent of selected
women lived in areas outside the GB. Almost half of participants had obtained a secondary
or higher education. Two-thirds of participants had ever been married at the time of the
survey, and two-thirds were not performing any professional activity outside their homes,
including being students or retired women. Based on the household crowding index, 59
percent of the sample belonged to the middle class (Table 1).

Globally, cigarette use was more prevalent than waterpipe use. Almost 78 percent of
participants were never or past waterpipe smokers, while 70 percent were never or past
cigarette smokers. Among the 12 percent reporting regular WTS, 40 percent were light
users, smoking a mean of 3 waterpipe heads weekly, while 60 percent were heavy users,
smoking a weekly mean of 11 heads. Very few (n = 71) were occasional waterpipe
smokers. They were included in the “never-smokers” in subsequent analyses. Among
regular cigarette smokers, 30 percent were light smokers with a weekly mean use of 7
cigarettes, and 70 percent were heavy smokers with a weekly mean of 21 cigarettes. More
than half the sample (54 percent) did not engage in either of the two behaviors, while 19
percent reported WTS only (Table 2).

In bivariate analyses, younger age was associated with heavier WTS, as were location
within GB, higher education, outside professional activity, never-married status and middle-
to-high SES. As a summary of the multivariable ordinal logistic model, that included age,
location, education, marital status, professional activity and the SES, only younger age, GB
location and professional activity remained significantly associated with WTS (Table 3).

In bivariate analyses, older age, ever-married status and location within GB were
associated with heavier cigarette use. However, higher education and middle-to-low SES
were protective factors against cigarette smoking. As a summary of the multivariable
ordinal logistic model, including age, location, education, marital status, and the SES, only
older age, GB location, lower education, and married status remained significantly asso-
ciated with cigarette smoking (Table 4).
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Table 1. Sociodemographic characteristics of the sample (N = 2255).

Variables n (%)
Age group (years)

Younger (<25) 462 (20.5)

Middle (25-40) 853 (37.8)

Older (41-55) 687 (30.5)

Oldest (>55) 253 (11.2)

Mean age (SD) 38.0 (13.1)
Location

Greater Beirut (GB) 455 (20.2)

Outside GB 1800 (79.8)
Educational level

Elementary 429 (19.0)

Complementary (middle school) 644 (28.6)

Secondary 646 (28.6)

University 536 (23.8)
Marital status

Never married 702 (31.1)

Ever married 1553 (68.9)
Professional activity

Working outside home 754 (33.4)

Not working 1501 (66.6)
Socioeconomic status®

Upper (<1 person/room) 344 (15.3)

Middle (1-2 persons/room) 1335 (59.2)

Lower (>2 persons/room) 576 (25.5)

* Based on the household crowding index in persons/room.

Table 2. Prevalence of tobacco use among Lebanese women (N = 2255).

Variables n (%) 95% Cl
Waterpipe tobacco smoking (WTS)
Never or past use 1756 (77.9) (76.1-79.6)
Occasional (less than weekly) 232 (10.3) (9.0-11.6)
Regular* 267 (11.8) (10.6-13.2)
Light (less than daily) 106 (40.0)
Heavy (daily or more) 161 (60.0)
Cigarette smoking
Never or past use 1574 (69.8) (67.8-71.8)
Occasional (less than daily) 71 (3.1) (2.5-3.9)
Regular** 610 (27.1) (25.2-29.0)
Light (<10 daily) 186 (30.5)
Heavy (>10 daily)** 424 (69.5)
Combined risk (n, %)
1. No WTS or cigarette smoking 1224 (54.3)
2. WTS use but no cigarette smoking 421 (18.7)
3. WTS use with cigarette smoking 78 (3.4)
4. Cigarette use only 532 (23.6)

* Mean weekly use of waterpipe heads: light: 3 (SD = 1); heavy: 11 (SD = 8).
** Mean daily use of cigarettes: light 7 (SD = 3); heavy: 21 (SD = 13).

Discussion

While WTS is increasingly taking hold within the Middle East and beyond, little has been
done in understanding the factors related to this behavior, compared to the literature
concerning cigarette smoking. WTS is especially more popular among younger women
than cigarette smoking, as its use in public is much more socially tolerated in the Middle
East (Obeidat et al. 2014). The health effects may be more serious among women than
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among men (Salameh, Khayat, and Waked 2012). This analysis considered Lebanese
women aged 18-65 years of all socioeconomic classes across the country.

Most previous surveys in Lebanon had focused on adolescents and young adults in
universities, and only one, the WHO-STEPS risk factors survey conducted in 2008-2009,
had looked at all types of tobacco use in adult women aged 25-64 years. The present
survey revealed a prevalence of occasional or regular WTS of 22 percent, which did not
differ from the prevalence of 21.6 percent (19.1-24.0) reported by STEPS. The prevalence
of occasional or regular cigarette use in this study was 30 percent, which compares well
with the STEPS findings of 31.6 percent (28.8-34.4). STEPS found no significant differ-
ences in WTS between men and women, while cigarette smoking was significantly higher
in men [46.8 percent (43.5-50.1)] (Rahim et al. 2014). Remarkably more than half of
participants in this survey did not report any tobacco use, while 19 percent were exclusive
waterpipe users.

Differences emerge in the risk profiles of the two tobacco behaviors considered sepa-
rately. Higher prevalence rates of WTS were found in younger women living within GB
and employed in a formal professional activity, suggesting the possibility that empowered
professional women are finding this behavior “normative” in easily accessible cafés within
the city and its suburbs and can spare the time and expense to engage in WTS. Cigarette
smoking was also more prevalent among women in GB, reflecting the less traditional,
more open social behaviors of urban women compared to those in less urbanized area. In
contrast, cigarette smoking remained more popular in older, married and less-educated
women. This difference in risk profiles highlights the importance of devising approaches
to WTS prevention and control, which use different cognitive messages than those used
for cigarettes. In particular, while greater education was negatively associated with cigar-
ette smoking in women, the same was lacking with WTS. Thus, emphasizing the specific
health dangers of WTS without mixing the information with more general “smoking”
information seems to be urgently needed. Waterpipes should be featured prominently as
dangerous devices in all educational programs, not just as a “side-show” to cigarette use,
and misconceptions about their safety debunked. A longitudinal study in Jordan, con-
ducted between 2008 and 2011, showed that awareness of the harms of WTS and the
presence of warning labels on the waterpipe tobacco packs were protective from WTS
progression among both male and female youth (Jaber et al. 2015).

The findings of the present study may have been affected by the inevitable limita-
tions of cross-sectional surveys of lacking the temporal sequence. None of the associa-
tions found can be determined to be “causal”, even though they definitely point to a
correlation. Also, the composition of women who refused to participate was not
available for analysis, and therefore potential participation bias could not be estimated
but could have resulted in inaccurate and/or non-representative, non-generalizable
results. As in all surveys tackling stigmatized topics, social desirability bias could
have been present in this study, shifting the results toward an underestimation of the
real prevalence of WTS. Recall bias is unlikely to have interfered with the quality of
data as respondents had to report on the situation of smoking at the time of the survey
or over the period of 6 months preceding it.

In addition to health information targeting more empowered young urban women,
more research should be conducted to understand better the psychosocial and cognitive
variables which may affect a person's “translation” of knowledge received into action
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contemplated or already initiated. Several psychological models can be used as a con-
ceptual framework to investigate the perceptions of Lebanese women related to WTS. No
such analyses could be found in the literature on WTS. This gap in our knowledge should
be addressed in future research.
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