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Abstract

Background: Water pipe smoking (WPS) is re-gaining widespread use and popularity among various groups of
people, especially adolescents. Despite different adverse health effects of WPS, many of the WPS interventions have
failed to control this type of tobacco smoking. This study was conducted to identify experienced management
interventions in preventing and controlling WPS worldwide.

Methods: A systematic literature review was conducted. Electronic databases were searched for recordes which
were published from beginning 1990 to August 2018. Studies aiming at evaluating, at least, one intervention in
preventing and controlling WPS were included in this review, followed by performing the quality assessment and
data extraction of eligible studies by two independent investigators. Finally, interventions that were identified from
the content analysis process were discussed and classified into relevant categories.

Results: After deleting duplications, 2228 out of 4343 retrieved records remained and 38 studies were selected as
the main corpus of the present study. Then, the identified 27 interventions were grouped into four main categories
including preventive (5, 18.51%) and control (8, 29.62%) interventions, as well as the enactment and
implementation of legislations and policies for controlling WPS at national (7, 25.92%) and international (7, 25.92%)
levels.

Conclusion: The current enforced legislations for preventing and controlling WPS are not supported by rigorous
evidence. Informed school-based interventions, especially among adolescents can lead to promising results in
preventing and controlling WPS and decreasing the effects of this important social and health crisis in the global
arena.
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Background
Tobacco smoking is one of the main preventable causes
of diseases and deaths claiming the lives of 7.2 million
annually around the world [1, 2]. Although cigarette
smoking is the dominant form of tobacco use in many
countries, Water Pipe Smoking (WPS) with other names
such as hookah, shisha, narghile, arghile. Goza, oriented
pipe, hubble bubble, Mada’s and glaze base, accounts for
a significant and growing share of tobacco use globally
[3, 4]. In addition, WPS is a culture-based (there are
some other types of tobacco smoking behavior) method
of tobacco use [5] and its history goes back to 500 years
ago in Middle East, North Africa and Asia. However, it
has experienced a worldwide re-emergence since 1990
[6] and is regaining popularity among different groups of
populations, especially in school and university students
[7, 8]. Although WPS is most prevalent in Asia (specific-
ally the Middle East region) and Africa, it has now been
changed to a rapidly emerging problem in other conti-
nents such as Europe, North, and South America [9, 10].
In recent years, there has been 6–34% increase in to-
bacco use among 13–15 year olds, most of whom attri-
bute to WPS [10, 11]. In European regions such as
Latvia and Czech Republic 22.7 and Estonia 21.9% of
people smoke water pipe, while in the Eastern Mediter-
ranean region, the prevalence of WPS is 39.0 and 31.0%
of boys and girls, respectively [12]. In average, Lebanon
has the highest reported rate (37%) in this regard [12,
13]. In the United States, more than 30% of university
students of both genders and 23% of high school stu-
dents have experienced WPS [14, 15]. Similarly, WPS is
also prevalent among highly educated groups. Nearly
20% of health professionals in Jordan and 11% of med-
ical students in London smoked WP [16, 17]. Based on a
report, 29.5% of physicians also experience WPS in
Pakistan [18].
It has been shown that WPS’ smoking rate can be

more addictive compared to that of the cigarette. It also
contains more toxic and carcinogenic substances [19,
20] with deleterious effects on the respiratory and car-
diovascular systems, as well as oral cavity and teeth [21].
Furthermore, it has a huge negative impact on health
costs and the gross domestic product of the countries.
For example, the direct and indirect cost of smoking-
related diseases is up to $300 billion in the United States
annually [22, 23].
Considering the extension of WP businesses, some groups

support its expansion [24]. In recent years, the number of
WP cafes has increased over many countries. As an example,
there are nearly 400 WP cafes in London [25].
Using deceptive advertising, many cafes and restau-

rants offer WP services along with their orthodox ser-
vices in order to earn more profit and lure more
customers. Moreover, several factors contribute to

attracting children and adolescents to WP cafes that
leads to an increase in new cases of WPS [26–28]. These
factors include the provision of flavored tobacco products
or psychotropic WP, the proximity of WP cafe to the pub-
lic settings such as educational or residential settings,
sports clubs, and residential areas, tempting decoration,
the provision of study places for students, live music, a
variety of games and gambling, and the possibility of
watching live movie and sport matches [6, 25, 29, 30].
All this shows that WPS has been turning to a public

health crisis. WP business has remained largely unregu-
lated and uncontrolled, which may result in the increas-
ing prevalence of WPS [31]. Moreover, WPS is one of
the main factors that can lead to failure in tobacco con-
trol [32]. Despite the concerns about WPS outcomes
and nearly three decades of using control measures, the
prevalence of WPS has increased over the world. Due to
the unique nature of WP (multi-components), little is
known about the prevention and control of WPS [33].
Thus, special actions and interventions might be re-
quired to prevent and control WP tobacco use [33].
Over the recent decade, there has been growing interest
among researchers and policymakers regarding address-
ing the gaps in knowledge about interventions that can
be useful in controlling and preventing WPS. Accord-
ingly, this study aimed to identify the management inter-
ventions in international and national levels for
preventing and controlling water pipe smoking.

Methods
Study design
A systematic literature review was conducted. The Pre-
ferred Reporting Items for Systematic reviews and Meta-
Analysis (PRISMA) guideline [3] was used for perform-
ing and reporting the review.

Inclusion criteria
Primary studies aiming at evaluating, at least, one inter-
vention in preventing and controlling WPS were
included.

Population
WP consumers or people who are likely to be WP con-
sumers in the near future.

Intervention
Activities, programs, or strategies at the management
level aiming at preventing and controlling WP use.

Outcome
A categorized array of themes presenting a comprehen-
sive picture of management interventions which are tar-
geting WPS prevention and control.
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Search strategy
PubMed, ISI Web of Science, Embase, Scopus, Science
Direct, and Ovid were searched for published records
from beginning 1990 to August 2018. Further, the first
10 pages of Google Scholar function, World Health
Organization (WHO) and World Bank websites were
also searched for relevant studies. Additional file 1 pro-
vides the terms and search strategy in PubMed.

Exclusion criteria
Studies were excluded if their focus were on various
forms of tobacco use and not just WP use or if they did
not distinguish WPS from other forms of tobacco use.

Quality appraisal
According to the type of the included studies, the critical
appraisal checklists of the Joanna Briggs Institute [34]
were used for quality appraisal. The Joanna Briggs Insti-
tute (JBI) is an international, membership based research
and development organization within the Faculty of
Health Sciences at the University of Adelaide. JBI Crit-
ical appraisal tools have been developed by the JBI and
collaborators and approved by the JBI Scientific Com-
mittee following extensive peer review. These tools were
preliminary for use in systematic reviews. Based on
a scoring approach (number of “yes” answers divided by
all questions), included studies were categorized to high,
moderate, or low quality.

Data extraction
The data extraction parameters included author, year,
country, study design and setting, type of study, partici-
pants, the level and type of interventions, study duration,
sample size, and main outcomes.

Data synthesis
Management interventions which influenced controlling
and preventing WPS were retrieved and categorized
through content analysis method. The interventions
were identified and categorized by two researchers (L. D.
& J.B) using the following process.

1. Reading the selected records;
2. Identifying and extracting the related interventions

after calibration to ensure consistency and accuracy;
3. Grouping the identified interventions into

categories and sub-categories based on their con-
ceptual similarity;

4. Solving disagreements between researchers by
discussions. Whenever disagreement persisted the
third author was approached. In some cases, the
identified interventions were placed in more than
one category;

5. Confirming categories and subcategories.

Results
The searching process resulted in 4353 studies with
2125(48.81%) of these being repetitions. Out of 2228
screened articles (after removing the duplicates), 38 arti-
cles were selected through on the title& abstract screen-
ing process. Preferred Reporting Items for Systematic
Reviews and Meta-Analyses flow diagram was used to
show the number of records in each phase (Fig. 1).
The included studies were of moderate-to-high quality.

The characteristics of included studies are provided in
Table 1.
The selected studies were published between 1990 and

2018 and focused on 19 different countries including the
United States (13.15%) [6, 29, 30, 35, 36], the United
Kingdom (7.89%) [25, 37, 38], Germany (5.26%) [12, 39],
Iran (5.26%) [40, 41], Egypt [42, 43] (5.26%), Malaysia
(2.63%) [44], India (2.63%) [45], Dutch(2.63%) [46],
Pakistan (2.63%) [47], Qatar (2.63%) [48], Jordan(2.63%)
[16], Lebanon(2.63%) [49], Syria(2.63%) [50],
Turkey(2.63%) [51], Bahrain [52] (2.63%), Israel(2.63%)
[53], the United Arab Emirates (2.63%) [29], Saudi Ara-
bia [54](2.63%), and Switzerland(2.63%) [55]. Addition-
ally, the type of study design included cross-sectional
(31.57%), quasi-experimental (15.78%), and qualitative
types (23.68%).
Seventy eight management interventions were identi-

fied. After combining interventions with similar concepts
into one category, the total number of exclusive inter-
ventions condensed to twenty seven.
In the next step, the interventions were assigned to

four main subcategories including preventive interven-
tions (18.51%) [12, 35, 40, 44, 46, 48, 54, 56] and control
interventions (29.62%) [25, 30, 37, 45, 57, 58], as well as
interventions at the international (25.92%) [6, 29, 39, 43,
44, 51, 53, 59, 60] and national (25.92%) [10, 16, 25, 30,
46, 49, 51, 57, 61, 62] levels. The details of the included
interventions are presented in Table 2.

Discussion
In this study, the management interventions affecting
the prevention and control of WPS worldwide were
identified through a systematic literature review. In this
regard, 27 interventions were experienced in the world
for WSP control that was categorized into four main
themes and four sub-themes.

Preventive interventions
Preventive interventions refer to measures that their
focus is on abatement of WPS consumption. Some stud-
ies suggested that more evidence and investigations are
needed to prevent and control WPS [33, 38, 65, 66]. Lopez
et al. found that evidence related to WPS control is very
rare, and more investigations and studies are required in
this respect [33]. Some other studies were related to the
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current interventions for the prevention and control of
WPS that were incompatible with the various needs of the
new generations of adolescents. They are poly-users, occa-
sional and social users, and have fast access to new prod-
ucts via the web [5, 44, 67].
To prevent WPS, most studies focused on school-based

educational interventions [68]. In many countries, for first
time smoking occures in school students and adolescents
[69], and students are considered as the current water pipe
smokers [12, 41, 46, 48, 54, 55, 70, 71]. For example, the
rapidly growing prevalence of experiencing WPS among
younger age groups in Lebanon, is going to be considered
as an epidemic phenomena [72, 73]. The younger genera-
tions have always been lured by fancy advertisements in
the media. There have easy access to water pipe bars and
are under the illusion and medical myth that the passage
of smoke through the water in water-pipes “purifies” the
smoke of all harmful elements [74].
NidalEshah et al. (2017) showed that more than 70%

of smokers begin WPS in adolescence [75]. In fact, in
many countries, young and adolescents’ easy access to
café which are providing water pipe facilitates, make
them prone to try WPS out [31]. Studies conducted by
Aboaziza (2015), Stamm-Balderjahn (2012), and Tugay
(2012) revealed that many adolescents become
dependent after the first use of WP, which makes the
quitting process extremely hard and the educational pro-
grams less effective [12, 19, 76]. Thus, access restriction
regulations in the time of licensing and controlling their
services can be considered as potential intervention.

Control interventions
Control interventions are activities that try to reduce
WPS consumption. The lack of WPS control inter-
ventions among students has been reported. Harvey
and Phan Thu, P (2016) confirmed that health care
professionals have a key role in WPS prevention and
control [10, 77]. In a study conducted by Moyer VJP
(2013), health care professionals were found to be
helping adolescents to change their behavior [78].
On the other hand, Kumar et al.(2015) reported that
the prevalence of WPS among health care profes-
sionals, especially medical and nursing students [79],
can act as a positive vision to WP and cause low
motivation to cooperate in WPS control programs
[80, 81].
Public education about high-risk behaviors such as

WPS was another experienced intervention. Social
media, the Internet and mass media are the main factors
in promoting or preventing WPS among adolescents.
In recent years, WPS has become a common social be-

havior and recreation and it is a catering item in many fa-
miliar parties. Social acceptance and being an essential
part of the family, peer, and public gatherings and café
and restaurant culture are highly influential factors con-
tributing to the growth and its popularity. Therefore, ex-
ploring the general public’s knowledge and attitude
toward WPS is useful in designing and formulating appro-
priate interventions in controlling WPS [74]. Further,
communication and dissemination strategies to facilitate
the use of health-related evidence regarding the WPS

Fig. 1 Flow diagram of the search and screening process
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alongside the role of community health workers, especially
in the resource-poor and underprivileged areas of the so-
ciety and agencies involved in raising public awareness on
this issue are essential to be considered [82, 83].

Enactment and implementation of legislatives and
policies in international level
According to the study findings, the WHO Framework
Convention on Tobacco Control (FCTC) is a global
treaty enacting the actions to control all tobacco prod-
ucts [84]. However, controlling cigarettes and WP-
specific actions has received less attention among na-
tional policies, and it just has been applied in some stud-
ies [85, 86]. It has been shown that using the proposed
actions by the FCTC to manage WPS can lead to pro-
gress in its prevention and control [51].
Despite the WHO FCTC Article [87] on the taxation of

all tobacco products, WP products are still tax-exempt.
Although, some studies reported the effectiveness of

taxation in reducing tobacco smoking [48, 49, 86], cheap
or expensive prices may not be effective in WPS [48, 88].
Several studies suggested that executive authorities have
main roles in controlling WPS and should be supported
by legislative enforcers and policymakers [25, 30, 89].
According to different studies, the lack of proper inter-

ventions in WP industry, including packaging, labeling,
advertising, fruit-flavored and sweet tobacco, settings,
and diversified services can lead to a failure in WPS con-
trol programs [6, 29, 30, 43, 44, 59, 60]. Other studies
represented that there is a strong relationship between
fruit-flavored and sweet WP tobacco products and the
expansion of WP use and act as the main barrier for
WPS control [90, 91]. Therefore, measures to ban these
additives proposed to be considered [6, 92, 93]. Further-
more, previous evidence shows that proper warning la-
bels accompanied by a clear and intelligible packaging can
be more effective in controlling WPS [25, 43, 51, 94, 95].

Table 2 Effective Interventions in Preventing and Controlling Water Pipe Smoking

Main Category Interventions

Preventive interventions 1-Community-based informing interventions [1–4]
2-College-based education [1, 5, 6]
3-Decreasing social acceptability and occasional smoking [4, 7]
4-Empowering the adolescents and families [8–10]
5-School-based continuous education [11–15]

Control interventions 1-Controlling WP industry marketing [16]
2-Enforcement of new FDA rules [17]
3-Coordinated enforcement of WPS control in adjacent area [18]
4-Involving policymakers to support executive authority in WPS control [19]
5-Licensing and control of all none-WP activities [18]
6-Reducing youth access to WP locations and products [63]
7-Strong implementation of current legislations [20–22]
8-Using successful experiences of authority in WPS control [18]

Enactment and implementation of legislatives and
policies on international levels

1-Monitoring activities of WP industry marketing and designing proper control measures [16,
23]
2-Compulsion of industry to append evidence-base health warning labelling in proper places
and sizes in WP device, accessories, and other products [24–27]
3-Developing evidence-based control programs tailored to the needs of new generation [9]
4-Encouraging scientists to develop effective interventions of WP control for policymakers [28]
5-Compulsion of industry to decrease the production of various fruit-flavored and sweet tobac-
cos [29, 30]
6-Preventing social pages and websites from deceptive advertising [31, 32]
7- Developing WP-specific new and clear actions [9, 33]

Enactment and implementation of legislatives and
policies on national levels

1-Restricting WP settings [12, 19]
2-Determining proper taxation for WP tobacco packs, devices, and all products [27, 63, 64]
3-Monitoring consumption of medical and nursing students and health care professionals for
designing control measures [34]
4-Involving health care professionals to cooperate in the WPS control program [35, 36]
5-Offering evidence-based counseling knowledge about WPS control to health professionals
[37]
6-Improving quality of training curricula and informing medical sciences students about WPS
control [35]
7-Encouraging executive authorities in developing innovative ways of WPS control [17, 18]
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Enactment and implementation of legislatives and
policies in national level
Although there are extensive WPS restrictive rules in
countries [65], the lack of coordination between the
involved organizations and the lack of executive sup-
port have led to their inefficiency [96]. Community
involvement and advocacy were found among the
strongest WPS prevention measures [97, 98]. More-
over, community representatives, local and identical
groups, and local community centers advocacy had
shown some extend of efficacy as management inter-
ventions [99].
Some researchers believe that smoking related

harms could not be completely prevented. Therefor
harm reduction strategies were proposed in studies
[100]. Although, those strategies might be interesting
for cigarette, they do not necessarily applicable for
hookah [101]. Recently, three harm reduction compo-
nents (quick-light charcoal, electric heating and bub-
ble diffuser quick-light charcoal and bubble diffuser)
have been examined [102], however such strategies
are not yet agreed upon and needs some more evi-
dences [100].

Strengths and limitations of the study
Although this study was not aimed to evaluate in-
terventions and provide some information about
their efficacy, summarizing the intervention ef-
fects across themes would be valuable. However,
we could not find well-defined interventional
studies using a common evaluation means. Add-
itionally, most found interventions were complex
interventions with a variety of components mak-
ing the synthesis of intervention effects more
challenging.

Conclusion
In general, our findings indicated WPS related so-
cial and health crisis have not come into attention
in high levels of decision making. The current
enforced legislations are old, unclear, and incom-
patible with the needs of the adolescents and are
not backed by rigorous evidence. In addition, the
WP industry is rapidly expanding without monitor-
ing and controlling measures. Informing and
empowering adolescents for those who have not
yet experienced smoking is a sensible intervention
in this regard. Besides, empowering and involving
health students and professionals in WPS control
programs can lead to promising results in prevent-
ing and controlling WPS. It seems that there is a
paucity of evidence regarding strategies on con-
trolling and preventing WTS, thus further research
in the society is warranted in this respect.
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