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Background. Globally, tobacco ranks as one of the major risk factors for death, disease and disability. While strong measures have been
implemented to reduce cigarette use, there are alternative ways to smoke tobacco, such as the hookah pipe. Hookah pipe use appears to pose
a significant public health concern and has serious short- and long-term health consequences for users and those exposed to second-hand
smoke. To date, few studies have reviewed hookah pipe interventions beyond the efficacy-based paradigm.
Objectives. To systematically review interventions aimed at reducing hookah pipe use through the RE-AIM framework (reach, efficacy,
adoption, implementation and maintenance of results) in order to provide a practical means of evaluating interventions.
Methods. A systematic review spanning 12 databases identified studies aimed at reducing hookah pipe use. All methodological types of
intervention studies that were peer reviewed and in the English language were considered for inclusion. The quality of each study was
assessed. Ten studies were deemed eligible. For each study, data were extracted using the RE-AIM framework.
Results. All studies focused solely on the smoker, and their recruitment strategies were described. Eight studies reported meeting their
objectives. Overall, the studies presented limited information regarding adoption success. The interventions were mainly supportive,
educational or counselling sessions. Only five studies reported on the maintenance of results post intervention.
Conclusions. Interventions focusing on reducing hookah pipe use are limited. Counselling and educational support sessions seem to be the
most feasible and potentially successful approaches for intervention.
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Tobacco is a global public health concern, ranking among the top
three causes of death, disability and disease for most regions of the
world, including Africa, the Middle East, Australia, southern Latin
America, Eastern Europe and Asia.[1] In South Africa (SA), one out of
five people report using tobacco products.[2] While strong measures
have been implemented to reduce cigarette consumption, there are
alternative ways of smoking tobacco; one of these is the hookah
pipe. Unfortunately, this device does not minimise the burden but
exacerbates it. SA studies have found that use of hookah pipes is
highly prevalent among students[2] and that it is initiated at a young
age.[3] There is a misconception that smoking tobacco through a
hookah pipe reduces the potential harm from smoking,[4] but in fact
hookah pipe smokers may inhale an amount of smoke during one
session that is equivalent to smoking 100 or more cigarettes.[5] Recent
research suggests that the hookah pipe is a gateway for use of other
substances such as cannabis and alcohol.[6-9]
Moreover, smoking the hookah pipe can cause shortness of breath,
nausea, vomiting, dizziness, fainting, headaches, coughing and loss
of taste.[10,11] Some of the longer-term effects include increased risk
of periodontal disease, chronic obstructive pulmonary disease, lung
cancer, nicotine dependence, oral cancer, low birthweight for babies
of mothers who smoke hookah pipes during pregnancy, mouth
ulcers and poor health-related quality of life.[12] Some of these effects
can strike after as little as one hookah smoking session.[5] However,
hookah smoking prevalence rates remain high. Hookah pipe use
typically begins in adolescence, with 67% beginning to smoke in
high school and only 26% beginning at university.[10] The average age
of onset of hookah pipe use is ~17 years,[8] but children have been
reported to have begun as early as age 10.[3] It is therefore important
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to include age groups in studies reviewing hookah pipe use to
understand the extent of the problem.
In 2005, the World Health Organization released an advisory
note about the growing concerns surrounding increased tobacco
smoking using the hookah pipe.[13] More than a decade later, hookah
pipe use is on the rise globally. There is a need for interventions
specifically designed to prevent and control hookah pipe smoking,[14]
as proposed by several researchers focusing on tobacco research.[15-20]
However, in order to design an effective intervention, it is important
to determine what interventions already exist. Drawing conclusions
about their strengths and weaknesses will help researchers and
practitioners improve existing approaches or develop new ones.
While there are reviews on hookah pipe interventions,[21-24] the
present review extends the efficacy paradigm by extracting data
using the RE-AIM framework, which assesses the reach, efficacy,
adoption, implementation and maintenance of interventions,
allowing researchers and practitioners to explore interventions at a
deeper level than if their effectiveness alone was assessed. Current
interventions on hookah pipe use the same methodology as reducing
cigarette smoking and/or information sharing about health hazards.
Research suggests that intervening in hookah pipe use may require
alternative approaches, but efficacy studies alone may not help in
developing these, as they mainly focus on the outcomes and not the
properties of interventions.

Objectives

To systematically review interventions aimed at reducing hookah
pipe use using the RE-AIM framework in order to put forward
recommendations for clinicians and practitioners.
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Search strategy

There was no specific search period, because
the present study aimed to include as many
hookah pipe intervention studies as possible.
As the literature identifies age of onset
as young as 10 years, preadolescents and
adolescents were emphasised in the search
terms. The following electronic databases
were searched: Cinahl, Dentistry and Oral
Sciences Source, GreenFILE, Health Source –
Consumer Edition, Health Source – Nursing/
Academic Edition, Medline, PsycARTICLES,
SocINDEX, SPORTDiscus, Cochrane, Wiley
and PubMed. Three sets of keywords relating
to interventions and hookah pipe use
were used, focusing on the following main
keywords: (i) hookah pipe; (ii) interventions;
and (iii) age group. Similar words were used
within each set of keywords, for example:
(i) shisha, narghile or waterpipe; (ii)
strategies, treatment, therapy, best practice
or programme; and (iii) preadolescents and
adolescents. The same keyword variations
were used for all 12 databases. In addition,
the reference lists of the retrieved articles
were manually searched for potentially
eligible studies.

Review procedure

The review process consisted of three phases
to identify appropriate studies to include in
the present study. Phase 1 involved screening
titles of the records, phase 2 involved
screening of abstracts, and phase 3 involved
reviewing full texts to ensure that they were

IDENTIFICATION

Studies were included based on the following
criteria: (i) full-text studies in the English
language; (ii) all types of intervention studies
aimed at reducing hookah pipe use for any
age group and in any setting; and (iii) singlegroup or multi-group trials of an intervention
(or interventions) aimed at reducing hookah
pipe use. Studies that were not in the English
language and non-intervention studies (e.g.
guidelines, protocols, discussion papers,
reviews, editorials, legislation, identifying
an intervention need, animal studies, and
studies focusing solely on cigarettes and
e-cigarettes and not on the hookah pipe)
were excluded.

study protocol, and 3 were not intervention
studies. Fig. 1 shows the flow diagram of the
review process described.

Data extraction

Data from the included studies were extracted
and placed into a data extraction tool that
was developed prior to the search and
piloted. The following data were extracted:
author, year, title, country and study design.
This information provided a description of
the studies. The data were then extracted
according to the RE-AIM (reach, efficacy,
adoption, implementation and maintenance
of results) framework, as follows: reach
(intended and reached target population);
efficacy (effects of the intervention regarding
hookah pipe use by determining the effect
size using Cohen’s d or odds ratio); adoption
(the extent to which target staff, venues
or organisations adopted the intervention);

Records identified through
database searching
N=36 344

Title records after
duplicates removed
n=36 201
SCREENING

Inclusion and exclusion criteria

eligible for the study. Lastly, reference lists
of all eligible full texts were scrutinised for
any more potential intervention studies that
could be included. At each point, studies
that did not meet the inclusion criteria were
eliminated. Duplicates were manually sought
and removed.
In total, 36 344 titles were identified. After
removal of duplicates (n=143), 36 201 title
records were screened, and the titles that
did not meet the inclusion criteria were
excluded. This screening process resulted
in 31 abstracts being eligible for phase 2
(abstract review). The reference lists of
these studies were reviewed and yielded
4 studies that were eligible for the present
study. A total of 16 full-text articles were
deemed eligible, but only 10 of these studies
met the inclusion criteria. Six studies were
excluded because 2 were interventions that
focused solely on cigarette smoking, 1 was a

Abstracts screened
n=31

Excluded abstracts
n=19

Additional records identified
through other sources
(reference lists)
n=4

ELIGIBILITY

The review was prepared according to
PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-analyses)
standards.[25] A protocol was prepared in
advance (it can be accessed at https://www.
crd.york.ac.uk/prospero/display_record.
php?RecordID=69514).

Full-text articles assessed
for eligibility
n=16

Full-text articles excluded,
with reasons
n=6

INCLUDED

Methods

Studies included in
data synthesis
n=10

Fig. 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses) flow diagram
illustrating the review process (adapted from Moher et al.[25]).
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implementation (consistency and adaptation of implementing the
intervention protocol in practice); and maintenance (intervention
effects on individuals or settings over time, i.e. >6 months).

Quality assessment

All studies meeting the inclusion criteria underwent quality
assessment using the adapted RE-AIM framework appraisal tool.[26]
The quality of the studies was rated using a percentage score on the
five dimensions of the RE-AIM framework based on the content of
the manuscripts. Each component was assessed and rated according
to a three-grade scale: strong (67 - 100%), moderate (34 - 66%) and
weak (0 - 33%).

Methodological quality of studies

The methodological quality of the studies is described in Table 1.
Eight studies reported moderately well in relation to their intervention
to reduce hookah pipe use. Two studies had strong reporting in terms
of the RE-AIM dimensions. The studies seemed to report extensively
on efficacy but sparsely on maintenance of results. To obtain a global
rating, the ratings were summed according to the guidelines of the
quality assessment tool.[26]

Data synthesis

Narrative synthesis within the RE-AIM framework was used in this
study. The quality of each study was based on the properties of each
study according to the RE-AIM framework. The data were described
on the basis of the reach, efficacy, adoption, implementation and
maintenance aspects of the study.

Results

Description of studies

Sixty percent of the studies were from Asia, 30% from North America
and 10% from Europe. There were no studies from Africa. The
studies showed that the interventions were contextualised for these
continents and settings. Of the 10 studies, 7 focused on the efficacy
of the intervention,[27-33] 2 on the feasibility of the intervention,[34,35]
and 1 on describing the intervention.[36] Fifty percent (n=5) of the
studies were of randomised controlled design, 30% (n=3) pre-test
and post-test design, and 20% (n=2) quasi-experimental design.
No interventions focused on preadolescents, but 2 studies included
adolescents.[27,29] The reasons for focusing on adolescents were
that the period of adolescence has been identified as a higher risk
factor for hookah pipe use than any other age group[29] and that
smoking often starts during adolescence.[27] Some studies focused on
adult smokers and included college or university students[30,33,35] and
adults. [28,31,32,34,36] Table 2 describes each intervention in terms of the
RE-AIM framework.

Reach

All 10 interventions targeted the hookah pipe user. Participants were
recruited through physician referrals, word of mouth, newspaper
adverts,[34] flyers, announcements, internet messages, social media,
and entering college or university classes.[35] Participants were also
recruited door-to-door[36] and via advertisements at the hospital
where the study was conducted.[31] Four studies made reference to
their exclusion criteria,[29,31,32,34] which were mainly severe medical
conditions and inability to understand consent procedures. The
inclusion criteria included age, and that participants needed to
have attended high school,[27,29] vocational school,[27] college or
university[30,33,35] or the healthcare facility,[31,32] be current smokers who
smoked either one cigarette or hookah pipe per day[34] or month,[30] be
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part of the US Air Force undergoing technical training,[28] have access
to the internet[35] or have suspected pulmonary tuberculosis.[31] The
total enrolment of the 10 interventions was 13 516 people.
When conducting intervention studies, participation or retention
rates are usually a concern. Only 3 studies mentioned participation
or retention rates, which were: (i) 99%;[36] (ii) 82.2%;[27] and (iii) 37%
of the participants completed all three in-person sessions, 40.7%
completed all 5 telephonic sessions, and 26% completed all treatment
sessions (3 in person and 5 telephonic sessions) in the intensive
intervention arm; in the brief arm (i.e. less intensive intervention),
78.3% completed the single in-person session, 39.1% completed
3 telephonic sessions, and 34.8% completed all treatment sessions
(1 in-person and 3 telephonic sessions).[34] None of the studies
discussed strategies for preventing loss to follow-up or encouraging
retention of participants.

Efficacy

Two studies did not meet their objectives and stated that their
intervention had little to no effect.[35,36] However, 8 of the 10 studies
(80%) reported having met their objectives and displayed some degree
of efficacy.[27-34] Table 3 describes how effective the interventions
were. Interventions were effective because they enhanced the social
skills needed to avoid the use of drugs and improved the self-efficacy
of the participants. The brief cessation treatment for hookah pipe
smokers appeared feasible. Behaviour support interventions with or
without bupropion achieved 6-month smoking abstinence among
hookah pipe smokers. Modified perceptions of harm and addiction
related to the hookah pipe and the intervention had a primary
preventive effect on study participants. In one study, while the
intervention helped prevent hookah pipe use, it was not effective
in terms of convincing people who already smoked to quit. [27]
Furthermore, reports of decreased use and short- and long-term
abstinence were not maintained.[33]

Adoption

Interventions were adopted in Iran, Syria, Pakistan, Israel, the USA,
Egypt and Germany by physicians, paramedics, facilitators, research
assistants, study staff and locals. Interventions were located online,[30]
at Berlin Lung Hospital[27] and at colleges in the US Midwest that
participants enrolled in the Quit and Win contest to quit smoking
attended.[33]
For an intervention conducted in the community, requirements
were a population between 10 000 and 20 000 persons; at least one
primary, preparatory and secondary school; a public health clinic;
a youth club and a mosque.[36] Siddiqi et al.[32] needed to include a
balance of urban and rural health centres, because the prevalence of
cigarette smoking was higher in urban areas and hookah pipe use was
more prevalent in rural areas. Prior to their intervention, Mohlman
et al.[36] identified a need to engage with community leaders in
the villages identified for intervention. Another intervention was
developed in collaboration with tobacco experts, and tested over
4 months.[28]

Implementation

There were mixed findings in the reporting of implementation.
Numbers of sessions ranged from 1 to 8 and duration of sessions from
10 minutes to 2 hours, while for the period of the implementation,
interventions ranged from a 2-hour once-off session to a 12-month
programme. The frequency of sessions was not described for any
of the interventions. Most interventions focused on brief shortterm activity where participants entered voluntarily and provided
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REACH†
Does the article indicate who the intervention is intended for (inclusion
criteria)?
Does the article report on exclusion criteria?
Does the article report on the representativeness of the target
population? (gender)?
Does the article report on the participation rate?
Are there reports on indirect beneficiaries?
Reach score
EFFICACY†
Did the intervention achieve the intended objectives?
Does the article report on the limitations of the intervention?
Are there reports of attrition (number of people who completed the
programme)?
Does the article include recommendations to improve the intervention?
Does the article include recommendations for practice?
Efficacy score
ADOPTION†
Is the setting described in terms of country and place of intervention
(e.g. school, clinic)?
Is the context described (low socioeconomic, rural, etc.)?
Is reference made to how accessible the place of intervention was to the
participants (e.g. their school, local clinic, etc.)?
Are there reports on the adoption of the intervention by the participants
(e.g. were they open to the intervention, resistant, etc.)?
Are there reports on consultation or partnering with community/
school/family/other stakeholders prior to the intervention?
Adoption score
IMPLEMENTATION†
Are there reports of resources required to conduct the intervention?
Are there reports of who did the intervention (social worker, teacher, etc.)?
Are the duration and frequency of the intervention described?
Is training or experience required to implement the intervention?
Did participants evaluate the intervention?
Implementation score
1
1
5
1
0
0
1
0
2
1
1
1
1
1
5

1
1
4
1
0
0
0
0
1
1
0
1
0
0
2

1
0
3

1
0
4
1
1
1

1
0

1
1

1
1
0

1

Asfar
et al.,
2014[34]

1

Alavijeh
et al.,
2016[29]
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1
1
1
1
0
4

3

1

1

0
1

1

1
1
4

1
1
0

1
0
3

1
0

1

Dogar
et al.,
2014[31]

1
0
1
0
1
3

3

0

1

0
1

1

1
1
4

0
1
1

1
0
3

0
1

1

EssaHadad
et al.,
2015[35]

Table 1. Methodological appraisal of hookah pipe interventions in terms of the RE-AIM framework* (N=10)

1
1
0
0
0
2

2

0

0

0
1

1

1
1
4

1
1
0

1
0
3

0
1

1

Lipkus
et al.,
2011[30]

1
1
1
0
1
4

4

0

1

1
1

1

1
1
5

1
1
1

1
0
2

0
0

1

Little
et al.,
2015[28]

1
1
1
1
0
4

4

1

0

1
1

1

1
1
4

0
1
1

1
0
4

1
1

1

Mohlman
et al.,
2013[36]

1
1
1
0
0
3

4

1

0

1
1

1

1
1
5

1
1
1

1
0
3

1
0

1

Siddiqi
et al.,
2011[32]

1
1
1
0
0
3

3

1

0

0
1

1

1
1
4

1
1
0

1
0
2

0
0

1

Continued ...

1
1
1
0
0
3

3

0

0

1
1

1

1
1
4

1
1
0

1
0
3

0
1

1

StammBalderjahn Thomas
et al.,
et al.,
2012[27]
2015[33]
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4
16
64%
Moderate

3
16
64%
Moderate

consent. Popular intervention sites included the local hospital[27] and
the communities where participants resided.[36] The interventions
were mainly supportive, educational or counselling, with or
without medication. Sessions were conducted online, in person and
telephonically. Interventions were implemented by physicians, nurses,
auxiliary workers, study staff, paramedics or trained community
members. Training ranged from 6 hours for physicians[34] to a full
day’s training on intervention protocol and delivery tools for nurses
and auxiliary nurses;[31] in another study, locals were trained by the
study staff so that they could implement and take responsibility for
the intervention.[36] In terms of resources and modalities, slide-show
presentations,[27,29,30] pamphlets,[29] role-play,[29] CDs,[36] booklets[36]
and self-help leaflets[32] on smoking cessation were used.
Four studies incorporated an evaluation element to the
intervention.[28,31,34,35] Participants in one of these[34] reported that the
behaviour intervention was helpful because it encouraged physical
activity, they received educational information, and they followed
the rules of relapse prevention and received social support. Some
participants reported that they preferred group counselling, while
others preferred medication.[34]

0
16
64%
Moderate
0
15
60%
Moderate
4
15
60%
Moderate

3
18
72%
Strong
0
15
60%
Moderate
0
11
44%
Moderate

3
17
68%
Strong

0
13
52%
Moderate

Maintenance
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*The RE-AIM framework[26] assesses the reach, efficacy, adoption, implementation and maintenance of interventions.
†
0 indicates no, 1 indicates yes.
‡
Three-grade scale: strong (67 - 100%), moderate (34 - 66%) or weak (0 - 33%).

0
1
1
1
0
0
0
0
0
0
0
0

0
1

0
0

1
1

0
1

0
1
0
1
0
0
0
0
0
0

1
0

0
0

0
1

0
0

0
1

1
1
1
0
0
0

MAINTENANCE†
Does the article report on long-term effects of the intervention (after 6
months)?
Does the article report on indicators used for intervention follow-up?
Are there reports on the attrition rates (number of those who completed
the intervention v. number who participated in the follow-up)?
Are there reports on relapse?
Is the method of follow-up indicated (telephone calls, interviews,
questionnaire, etc.)?
Maintenance score
Total score/25
Percentage score
Grade scale‡

0

1

0

1

Mohlman
et al.,
2013[36]
Little
et al.,
2015[28]
Lipkus
et al.,
2011[30]
EssaHadad
et al.,
2015[35]
Dogar
et al.,
2014[31]
Asfar
et al.,
2014[34]
Alavijeh
et al.,
2016[29]

Table 1. (continued) Methodological appraisal of hookah pipe interventions in terms of the RE-AIM framework* (N=10)

Siddiqi
et al.,
2011[32]

StammBalderjahn Thomas
et al.,
et al.,
2012[27]
2015[33]

REVIEW

Maintenance in the RE-AIM framework refers to whether outcomes
were maintained at least 6 months post intervention.[19] However,
short-term intervention follow-up must also be considered, since this
is also indicative of interventions reaching their goals.[37] The period
of follow-up as specified by 8 studies ranged from immediately post
intervention to 6 months, but the latter was only the case in 5 studies.
Three studies found that participants achieved prolonged abstinence
at follow-up.[31,32,34] At 1 month’s follow-up in a further study, hookah
pipe use decreased from 58.2% to 22.2% post intervention, and there
was a slight increase in knowledge about the hookah pipe, but this
increased knowledge was not found to be statistically significant. [35]
One study found little to no impact on the number of smokers and
the amount of tobacco smoked among their participants.[36] The
studies made use of surveys, semi-structured interviews and analysis
of urine cotinine to determine maintenance of results. Four studies
reported attrition rates (percentage of participants at baseline who
participated in follow-up), which ranged from 61% to 83%.[32,34-36]
According to the findings presented, most of the interventions had
a positive effect on participants. The studies did not report on the
sustainability of the interventions. Two studies made reference to
feasibility and found that the interventions were feasible.[34,35]

Discussion and recommendations

The objective of the present review was to assess all types of
interventions aimed at reducing hookah pipe use in order to
provide recommendations for practitioners and clinicians. This study
provided an overview of what exists, what works and what can be
built on to alleviate this public health concern. By reducing hookah
pipe use, people can experience health, economic, environmental
and family benefits because they will inhale fewer toxic substances;
they can use their money for necessities or desires; there will be
less environmental pollution; and families and peers will not be
encouraged to smoke or be affected by passive smoke.[38,39]
When considering what exists, the interventions describe shortterm, prevention and early intervention support by means of
supportive, educational or counselling sessions. All interventions
targeted the smoker only, and family members or significant others
were not invited to be part of the intervention.[27-34,36] However,
school-based prevention programmes and family-based intensive
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Asfar
et al.,
2014[34]

Study
Alavijeh
et al.,
2016[29]

REACH
Target
population and
Study design
Objectives of study recruitment
QuasiTo verify the
Female 1st-year
experimental
impact of training
students in high
study with a
high-school female school
pre- and post- students to have the Age ≥14 years
test design
social skills needed Excl.: severely ill
to avoid the use of N=162
drugs
Pilot two-arm, To develop
Current cigarette
parallel-group, and pilot test
smokers who
randomised,
a behavioural
smoked >1 ciga
open-label trial intervention
rette per day
for waterpipe
Age ≥18 years
users interested
Referred by
in quitting, to:
physician or
(i) evaluate the
word of mouth or
feasibility of
media
the developed
Excl.: inability to
intervention;
understand study
(ii) test its potential and consent
efficacy; and
N=50
(iii) determine
adequacy of the
intervention ‘dose’
in terms of contact
frequency
Participants
followed for a
short period of 3
months
Better nicotine
assessments
needed to
measure hookah
use

Limitation of
intervention
Small sample size
Findings not
generalisable to
general public

Investigate where
behavioural
intervention must
be coupled with
pharmacological
intervention
Brief intervention
should provide
education and skills
training
Consider mobile
health such as phone/
internet interventions

Recommendations
for practice
Emphasis on
divergent preventive
interventions
Self-efficacy skills
must be taught to
high-school students

EFFICACY (refer to Table 3 )

Table 2. Hookah pipe interventions using the RE-AIM framework* (N=10)

Aleppo, Syria
Participants
were open to
intervention,
they reported
that behavioural
intervention was
most helpful
especially
encouraging
physical activity,
following rules
of relapse,
social support
and receiving
educational
information
Intervention was
facilitated by
physician

ADOPTION
Adoption (setting,
consultations
and participant
feedback)
Ahvaz, southwestern Iran
Setting and adopters
not specified
MAINTENANCE
Maintenance of
results
Not reported
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Intervention
8 sessions in a 45-day period
After presenting intervention
material, free discussion
was held with the students
participating
Sessions included training on
hookah and impact on health
Brief arm: 1 × 45-min
Physician with 6 Not reported
in-person educational/
hours’ training
counselling session +
3 × 10-min telephonic
counselling
Intensive arm: 3 × 45-min
individual in-person session
with 5 × 10-min telephone
sessions
If person could not attend,
session was covered
telephonically
Participants who relapsed
were encouraged to set a new
quit day

Interventionist
and training/
experience
Not specified

IMPLEMENTATION

REVIEW

EssaHadad
et al.,
2015[35]

Study
Dogar
et al.,
2014[31]

398

Mixed method; To examine the
pre-/post-test acceptability and
study design
feasibility of a
pilot web-based
programme that
provides tailored
feedback to increase
smoking knowledge
and reduce cigarette
and nargila
smoking behaviours
among Arab
college/university
students in Israel

Age ≥18 years
Must have access
to internet
Recruitment:
flyers, social
media
announcements,
message boards,
and entering
classes
Arabs entering
Israeli university/
college
N=225

REACH
Target
population and
Study design
Objectives of study recruitment
Re-analysed
To explore
Age ≥18 years
data from
differential effect
Attending primary
ASSIST
of cessation
healthcare centres
major cluster
interventions (BSS+ and secondary
randomised
and BSS) between
healthcare centres
controlled trial hookah and
with suspected
cigarette smokers
pulmonary TB
Regular smokers
Excl.:
hospitalisation
required
N=1 955

Small sample size
Many smokers
did not smoke
from outset

Limitation of
intervention
Straightforward
adoption of
cigarette measure
for hookah
smoking may
not be optimal
for capturing
nicotine
dependence for
hookah users

Improved recruitment
process to recruit
cigarette and hookah
users from onset
to guarantee large
sample

Recommendations
for practice
Add group therapy
or advise smoke-free
homes in individual
therapy, as this
might cater for
social dimension of
addiction

EFFICACY (refer to Table 3 )

Table 2. (continued) Hookah pipe interventions using the RE-AIM framework* (N=10)

Israel
During focusgroup sessions,
participants were
asked about how
thoroughly they
read educational
material and how
interesting or
helpful it was
No details about
facilitator (target
staff)

ADOPTION
Adoption (setting,
consultations
and participant
feedback)
Jhang and Sargodha
districts of Pakistan
Participants
were asked about
their effects and
treatment adherence
Delivered by TB
DOTS paramedics
Interventionist
and training/
Intervention
experience
Consenting participants
Delivered by
were either in BSS (2 brief
TB DOTS
behavioural support sessions) paramedics
or BSS+ (2 brief behavioural (nurses or
support sessions + 7 weeks
auxiliary nurses
bupropion), and control
who follow
group received usual care
a physician’s
Provided a self-help leaflet
clinical
on smoking cessation to
directions)
everyone
Received a full
day’s training
on intervention
protocol and
delivery tool
5 focus-group sessions
Facilitator
lasting ~90 min each
(details about
Web-based programme in
the facilitator or
Arabic
their training or
Consisted of a selfexperience not
administered questionnaire
specified)
Dissemination of tailored
health education materials
via text and videos
Males and females were
separate

IMPLEMENTATION
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Not reported

MAINTENANCE
Maintenance of
results
Continued
abstinence at
25 weeks post
intervention

REVIEW

Study
Lipkus
et al.,
2011[30]

Study design
Randomised
control trial

REACH
Target
population and
Objectives of study recruitment
To modify college
Age ≥18 years
waterpipe smokers’ Enrolled in a
perceived risks
4-year programme
and worry about
at college/
waterpipe tobacco
university
smoking
Smoked hookah
at least once in
the past month
Recruited through
colleges and
media
N=91 (study 1)
N=112 (study 2)
Limitation of
intervention
Materials were
viewed online
and participants
could view at
their leisure, so
it is unclear how
environmental
factors such as
noise affected the
findings
Not sure whether
peer discussions
contaminated the
results
Failure to use
comparable
measures
limits making
comparisons of
effect sizes

Recommendations
for practice
Future studies should
examine effects of
this intervention on
change in waterpipe
use based on
adequately powered
studies

EFFICACY (refer to Table 3 )

Table 2. (continued) Hookah pipe interventions using the RE-AIM framework* (N=10)
ADOPTION
Adoption (setting,
consultations
and participant
feedback)
Central North
Carolina, USA
Setting was online
in participants’ own
space
On logging onto the
website, participants
were randomised
to control or
experimental groups
where they had to
complete online
surveys
Intervention
Participants needed to log
onto the website
Those who did not were
reminded by a research
assistant
Participants in the
experimental group were
shown 20 PowerPoint slides
Control group were shown 8
of the 20 slides
Participants in both groups
completed main study
measures

Interventionist
and training/
experience
Reference was
only made
to a research
assistant

IMPLEMENTATION
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MAINTENANCE
Maintenance of
results
At 6 months in
study 1, 41%
reported no
longer smoking
hookah pipe
Among those in
the control group,
33% reported not
smoking hookah
pipe, compared
with 62% in the
experimental
group
Control group:
quit rates at 6
months were
33.3% among
those who at
baseline smoked
monthly, 30%
for weekly and
50% for daily
Experimental
group: quit rates
at 6 months were
56% among those
who at baseline
smoked monthly,
44% for weekly
and 0% for daily

REVIEW

Mohlman
et al.,
2013[36]

Study
Little
et al.,
2015[28]

Pretest and
post-test

Study design
Pretest and
post-test

REACH
Target
population and
Objectives of study recruitment
To evaluate the
Adult airforce
efficacy of a 40-min airmen
intervention
undergoing
designed to
technical training
intervene on 4
at a joint base
TNCPs in a sample N=1 055
of US military
personnel during an
11-week period of
involuntary tobacco
abstinence, for
reducing intentions
to use TNCPs
and increasing
perceptions of harm
of TNCPs
To improve the
Villages
target population’s
Door-to-door
knowledge
visits and
regarding the
community
hazards of smoking mapping
and ETS and to
Age ≥12 years
change attitudes
Current hookah
and smoking
smokers
behaviours within
Smoked hookah
the community and at least once in the
the household
past month
N=7 657 in preintervention study
N=5 934 in entire
study

400
Too resourceintensive
(financial and
personnel)
Design did not
show what was
effective and
what was not
effective – it
assessed the
entire campaign

Limitation of
intervention
Follow-up should
be several weeks
after initial
intervention
Findings may not
be generalisable
to civilian
population
because joining
the military
imposes strict
standards

Recruitment process
High overall
participation and
retention rates
Home visits

Recommendations
for practice
Discussion about
negative aspects of
tobacco products
Emphasise selfcontrol
Explore career goals
for the next 5 years
Enhance self-efficacy
and encourage
avoiding smoking
areas

EFFICACY (refer to Table 3 )

Table 2. (continued) Hookah pipe interventions using the RE-AIM framework* (N=10)

Qalyubia, Egypt
Engagement with
community leaders
Villages were
assessed according
to criteria to limit
contamination
Adopted by locals in
a community setting

ADOPTION
Adoption (setting,
consultations
and participant
feedback)
Texas, USA
Adopted by study
staff
Using a 5-point
Likert scale,
participants had to
rate the different
components of the
intervention
Intervention was
developed with
tobacco experts and
pilot-tested over
4 months

Primary school students
participated in traditional
and non-traditional activities
Preparatory and secondary
school students engaged
in an experiential learning
programme
Engaged mosques and
churches in educating their
communities
Female social change agents
provided information to
adult women
All trainees received a
guide booklet, a pamphlet
on smoking and passive
smoking hazards, and CDs
with lectures on smoking
hazards
Intervention period was
12 months

MAINTENANCE
Maintenance of
results
Not reported
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Locals trained
Maintenance of
and supervised results not clear
by the study
team
Locals were
selected so that
there would
be a sense of
ownership of the
intervention

IMPLEMENTATION
Interventionist
and training/
Intervention
experience
40 min
Study staff
Delivered in a group format members
Used Socratic teaching,
delivered to
interactive
intervention to
Used motivational
squadrons of
interviewing principles so
airmen
that intrinsic motivation
could be enhanced to
maintain a tobacco-free
lifestyle after their service

REVIEW

StammBalderjahn
et al.,
2012[27]

Study
Siddiqi
et al.,
2011[32]

401

Case-control
study with
quasiexperimental
design

To determine the
efficacy of the
programme

Students aged
12 - 19 attending
secondary school
Apprentices aged
17 - 22 attending
vocational school
Recruitment:
Provided
information via
flyers and register
class
N=760

REACH
Target
population and
Study design
Objectives of study recruitment
Randomised
To assess the
Age ≥18 years
controlled trial effectiveness of
Attending a
behavioural support healthcare centre
intervention and
Excl.: needing
bupropion in
hospitalisation or
achieving 6-month urgent medical
continuous
attention
abstinence in
Referred by
adult smokers
physician
with suspected
N=1 955
pulmonary TB
Limitation of
intervention
Imbalance of
urban and rural
proportions and
smoking habits
among treatment
groups
Inability
to confirm
adherence to
bupropion
Cannot validate/
measure longterm abstinence
Collection of
medication
No
randomisation
Members of the
intervention
and control
groups were not
significantly
different at
baseline
Low frequency
of hookah
pipe users in
comparison
with cigarette
smokers –
consider when
interpreting the
findings related
to smokers
Observation
period was only
6 months
Offer intervention to
students before they
start smoking
Awareness about
hookah smoking
should be given to
adolescents who may
be unaware
Minimum 5 sessions
embedded in a school
concept

Recommendations
for practice
Include household
smoking restrictions
Scaling up
smoking cessation
interventions
in tuberculosis
programmes

EFFICACY (refer to Table 3 )

Table 2. (continued) Hookah pipe interventions using the RE-AIM framework* (N=10)

Germany, Berlin
Lung Hospital
Delivered by
physician

ADOPTION
Adoption (setting,
consultations
and participant
feedback)
Pakistan, Tehsil
headquartered
health centres and
rural health centres
The facilitators were
paramedics who
were responsible
for registering
new patients,
providing education,
and supervising
treatment

2-hour presentation on
health consequences of
smoking at Berlin Lung
Hospital
Introduced someone
suffering from a tobaccorelated illness
Lung function test with 2 3 participants per school, and
results were discussed with
the group
Precondition: intensive
preparation of the topic at
school

Physician
A patient
suffering from a
tobacco-related
illness

IMPLEMENTATION
Interventionist
and training/
Intervention
experience
BSS: 30-min session – think Facilitators were
of themselves as nonparamedics
smokers and plan for a quit
day 1 week later. Session
2: 10 min, was arranged to
coincide with the quit day to
review progress
BSS+: 7-week course of
bupropion in addition to BSS
Control group: received usual
care and self-help leaflet on
smoking cessation
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At 6 months,
41 students
had given up
smoking: 22 in
the intervention
group and 19 in
the control group

MAINTENANCE
Maintenance of
results
Continuous
smoking
abstinence at
25 weeks followup visit in the BSS
and BSS+ groups

REVIEW

Study design
Two-by-two
factorial
randomised
clinical trial
Study
Thomas
et al.,
2015[33]
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BSS = behavioural support without bupropion; BSS+ = behavioural support with bupropion; TB = tuberculosis; DOTS: directly observed treatment, short-course; TNCP = tobacco- and nicotine-containing product; ETS = environmental tobacco smoke.
*The RE-AIM framework[26] assesses the reach, efficacy, adoption, implementation and maintenance of interventions.

Intervention
Single, lottery-incentivised
cessation contest (i.e. 30-day
period) v. 3 successive
30-day contests, with and
without counselling, on
tobacco cessation quit rates
at 1, 4 and 6 months after
study baseline (i.e. end of
first contest period, end of
treatment, and end of study,
retrospectively)

Interventionist
and training/
experience
Not specified
Recommendations
for practice
Develop recruitment
strategies to target
non-daily smokers
who concurrently
smoke hookah
Limitation of
intervention
Study was
observational in
nature, identified
associations
cannot be
considered causal
Sample consisted
of college
students enrolled
in a Quit and
Win contest, so
they could have
been motivated
to quit in
exchange for the
opportunity to
win financial
incentives

EFFICACY (refer to Table 3 )

REACH
Target
population and
Objectives of study recruitment
To examine baseline College students
characteristics
Smoked at least
and biochemically
1 cigarette per
verified 1-, 4- and
day on 10 or
6-month tobacco
more days in
quit rates among
the past month
college students
Hookah use
enrolled in a
was determined
Quit and Win
by asking if
cessation trial,
participants had
comparing those
smoked in the
who concurrently
past 30 days
smoked both
N=1 217
hookah and
cigarettes with
those who denied
hookah use

Table 2. (continued) Hookah pipe interventions using the RE-AIM framework* (N=10)

ADOPTION
Adoption (setting,
consultations
and participant
feedback)
Midwest, USA
Implemented at
colleges in the
Midwest

IMPLEMENTATION

MAINTENANCE
Maintenance of
results
Hookah users
in comparison
with non-users
had a 63%
decrease in odds
in biochemically
verified
continuous
abstinence at
6 months

REVIEW
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interventions focusing on family functioning
have also shown promise.[27,29,40] None of the
10 intervention studies included in this review
focused on a family model, and this could
potentially be a gap. Most of the interventions
either aimed to change perceptions and
behaviour or used the same interventions that
are used for cigarette smoking abstinence,
or ones similar to these. This approach is
advised against, as hookah pipe smoking has
its own characteristics and unique features that
make it appealing.[13] It is recommended that
interventions should target these features, such
as the attractive aroma, the taste, the pleasant
bubbling sound, the social atmosphere, and
the bonding and sharing over a hookah
pipe. [13] Moreover, hookah pipe users believe
that smoking is relatively harmless compared
with use of other substances, so awareness
campaigns that clearly emphasise how hookah
smoking affects health and wellbeing, including
that of the wider community, are needed.[13]
When considering what works, none of the
studies reported that recruiting participants
was a challenge, which implies that the recruit
ing strategies described are likely to yield
positive results if used in future interventions.
Interventions were primarily concerned with
improving health by encouraging participants
to abstain. However, hookah pipe use also
affects the economy and the environment, and
researchers and practitioners should take this
into account when planning interventions. The
studies reported that the intervention settings
were familiar locations such as the home or
a local clinic, church or school. Use of these
settings made the interventions accessible to
participants, which is important, especially
in low socioeconomic contexts where people
may not have the resources to travel far for an
intervention. This factor could explain why
retention rates were relatively high. Community
members should be involved in the design
of the intervention, to generate community
support, commitment and interest. [36,41] It is
also important for them to provide input
on details such as the venue. A clinic, for
example, may be easily accessible, but people
could feel stigmatised attending meetings
there.[41] Involving the community where the
intervention will occur is especially important
when trying to change a specific behaviour that
ultimately affects the health of the public, and
will also encourage communities to adopt the
programme and make it more sustainable. The
interventions described were generally short
term and shown to be effective during the
intervention, implying that the resources and
modalities employed worked. However, there
is little evidence to indicate whether the effects
would last over time or if the interventions
were only effective for their duration. This
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Mohlman et al., 2013[36]

Little et al., 2015[28]

Lipkus et al., 2011[30]

Essa-Hadad et al., 2015[35]

Dogar et al., 2014[31]

Asfar et al., 2014[34]

Author
Alavijeh et al., 2016[29]

Effect size
Outcome measure
Cohen’s d
Overall situational self-efficacy score (control)
0.03 (small effect)
Overall situational self-efficacy score (experiment)
0.46 (medium effect)
Overall score drug avoidance self-efficacy (control)
0.03 (small effect)
Overall score drug avoidance self-efficacy (experiment)
0.46 (medium effect)
Social skills (control)
0.01 (small effect)
Social skills (experiment)
0.18 (small effect)
Those who had successfully quit water-pipe smoking for at least 1 month during the last year were 3.75 times more likely to quit smoking at the 3-month follow-up (OR 3.75,
95% CI 1.03 - 12.43)
Compared with the control group, the relative risk of smoking abstinence for behavioural support sessions plus 7 weeks of bupropion therapy (BSS+) was 2.5 times more likely
(OR 2.5, 95% CI 1.3 - 4.7) and behavioural support sessions (BSS) 2.2 times more likely (OR 2.2, 95% CI 1.3 - 3.8) among hookah-only smokers
Participants smoked at least 1 cigarette during the past week (n=225): pre-study 22.2%, post-study 20.0%
Participants smoked nargila at least once a week in the past month (n=225): pre-study 58.2%, post-study 22.2%
Participants in the experiment group were 1.89 times more likely to report no longer a smoking water pipe compared with those in the control group (OR 1.89, 95% CI 0.72 5.00)
Controlling for study groups, neither perceived risk of harm nor worry about the physical consequence of water pipe smoking assessed immediately after review of the
material online was significantly associated with quitting (OR 0.968, 95% CI 0.674 - 1.390 for perceived risk; OR 1.055, 95% CI 0.724 - 1.536 for worry). Neither perceived risk
of addiction nor worry about becoming addicted was significantly associated with quitting (OR 0.917, 95% CI 0.585 - 1.438 for perceived risk; OR 0.921, 95% CI 0.620 - 1.367
for worry). Desire to quit was also not associated with cessation (OR 1.184, 95% CI 0.898 - 1.562)
Outcome measure
Cohen’s d
Change in perception of harm (non-users) pre and post
1.23 (large effect)
Change in perception of harm (users) pre and post
1.38 (large effect)
Intention following ban (non-users)
0.25 (medium effect)
Intention following ban (users)
0.29 (medium effect)
Intentions in the next 12 months (non-users)
0.28 (medium effect)
Intentions in the next 12 months (users)
0.40 (medium effect)
Respondents in the intervention group were 4.5 times more likely to smoke on public transportation before the intervention than after; the control respondents were only 2.8
times more likely to do the same
Additionally, intervention respondents were 2 times more likely to have smoked shisha before than after the intervention; there was no significant change in the control group
On the subject of asking smokers to stop, both the control (OR 0.8) and intervention (OR 0.6) respondents were less likely to ask someone on public transportation to stop
smoking before the intervention than after, a trend true to a greater degree in the intervention group
Respondents in the control group were less likely to ask a relative to smoke outside before the intervention than after (OR 0.8); however, relatives were more likely to agree to
the request before the intervention (OR 1.7)
Finally, control respondents were less likely to ask a stranger to stop smoking before the intervention than after (OR 0.7)
There were no significant changes in responses from the intervention group in these last three questions
On the issue of a smoking ban in all or part of the home, both the control (OR 0.56) and intervention (OR 0.3) groups were less likely to have a ban before the intervention
than after; however, this trend was clearer in the intervention group
Lastly, respondents in the intervention group were 0.9 times less likely to avoid places where they would be exposed to smoking before the intervention than after, while
control respondents were 1.13 times more likely to avoid exposure before than after the intervention
Continued ...

Table 3. Efficacy of interventions aimed at reducing hookah pipe use (N=10)

REVIEW
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OR = odds ratio; CI = confidence interval; BSS = behavioural support without bupropion; BSS+ = behavioural support with bupropion.

Thomas et al., 2015[33]

Stamm-Balderjahn et al.,
2012[27]

Effect size
Primary outcomes: Participants in the BSS+ group had 89% decreased odds of having continuous abstinence at 6 months compared with the control group (OR 0.11,
95% CI 0.08 - 0.15)
Participants in the BSS group had 87% decreased odds of having continuous abstinence compared with the control group (OR 0.13, 95% CI 0.10 - 0.18)
Secondary outcomes: Participants in the BSS+ group were less likely to have continuous abstinence at the 1-month point compared with the control group (OR 0.10,
95% CI 0.07 - 0.13)
Participants in the BSS group had 99.9% decreased odds of having continuous abstinence at the 1-month point compared with the control group (OR 0.07, 95% CI 0.05 - 0.10)
Participants in the BSS+ group had 84% decreased odds of having continuous abstinence at the 6-month point compared with the control group (OR 0.16, 95% CI 0.12 - 0.20)
Participants in the BSS group had 72% decreased odds of having continuous abstinence at the 6-month point compared with the control group (OR 0.28, 95% CI 0.22 - 0.36)
Compared with their counterparts in the control group, the non-smokers in the intervention group were 4 times more likely to stay abstinent (OR 4.14, 95% CI 1.66 - 10.36)
Female school students were twice as likely as male students in the control group to stay abstinent (OR 2.26, 95% CI 1.05 - 4.88)
In the intervention group, females were approximately twice as likely as males to remain abstinent (OR 2.56, 95% CI 1.06 - 6.19)
Outcome measure
Cohen’s d
Cigarettes per day
0.34 (medium effect)
Days smoked, past 30 days
0.15 (small effect)
Quit attempts, past year
0.16 (small effect)
Hookah users had 36% decreased odds of self-reported quit at end of treatment (i.e. 4-month assessment) compared with non-hookah users (OR 0.64, 95% CI 0.45 - 0.93).
Compared with non-users, hookah users had a 55% decrease in odds of self-reported continuous abstinence (OR 0.45, 95% CI 0.25 - 0.81) and a 63% decrease in odds of
biochemically verified continuous abstinence (OR 0.37, CI 0.14 - 0.99)
Author
Siddiqi et al., 2013[32]

Table 3. (continued) Efficacy of interventions aimed at reducing hookah pipe use (N=10)

REVIEW

issue is evidenced by studies that found decreased odds of staying
abstinent at 4 months and 6 months post intervention.[32,33] It appears
that brief interventions work, but failure to follow up is not conducive
to maintaining the results. Cessation interventions are feasible and
effective, but continuation beyond the implementation phase is
unfortunately rare.[42] Lack of follow-up or continuation of care can
be attributed to organisational factors, funding and demand for
service, hospital or school culture and community responsibility, but
measures need to be put in place to enable follow-up, or the likelihood
of results being sustained is slim.
While all 10 interventions showed promise, an opportunity exists to
build on existing interventions. The present study has shown that no
interventions to reduce hookah pipe use in Africa have been reported
or evaluated, and we therefore present the following recommendations
for clinicians and practitioners operating in resource-constrained
settings, such as those typical of Africa. However, these suggestions
are not limited to resource-constrained settings, and they may be
applied in other contexts if it is feasible to do so.
• As information and interventions related to hookah pipe use
and treatment are still in their early stages, it is advisable that
clinicians and practitioners should attend training and familiarise
themselves with hookah pipe research. This will give them a
clear understanding of how hookah pipe use differs from that of
cigarettes and other tobacco products, so that they can advise and
intervene appropriately.
• Governments also have an important role to play in the reduction
of hookah pipe use, and awareness and information sessions should
therefore be lobbied with government departments so that they can
be prioritised in budgets in order to provide the service at schools,
workplaces, clinics and community centres.
• Banning hookah pipes in public spaces and in the company
of children is important to protect users: (i) from peers who
may negatively influence them to add substances or use other
substances concurrently; (ii) from being labelled; and (iii) from
being caught by law officials, community leaders or parents, which
may lead to dire consequences such as punishment, embarrassment
or harassment. Banning smoking in public places is crucial for nonusers too, as they may experience health problems from secondhand smoke and may be influenced by, exposed to or coerced into
hookah pipe smoking.
• There should be stricter regulations and adherence to policies on
the purchase of hookah pipes, tobacco and coals, as well as on
advertising and display. In SA, the Tobacco Control Bill of 2018[43]
identifies the hookah pipe as a tobacco product. The Bill states
that retailers may not display the tobacco product at the place of
business but may make the product available to consumers over
the age of 18 years. Furthermore, the Minister must prescribe
standardised packaging and labelling of tobacco products in terms
of colour, texture, size, manufacturers’ details, tax stamps and
health warnings. The Bill further stipulates that no person shall
advertise or promote or cause any other person to advertise or
promote tobacco products.
• As people view hookah pipe use as relatively harmless, awareness
campaigns should occur in various settings such as schools and
clinics and different communities. A roadshow involving hookah
pipe users from different ages and backgrounds may be a possibility.
A variety of actors would be needed, so that the show can appeal to
a wide range of audiences. For example, if the road show is aimed
at adolescents, there should be adolescent actors so that it is seen
as peer-based and relevant. At this point, recruitment could occur
by means of methods described in this review. Intervention should
follow soon after.
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• Many people do not have the time or resources to stay out of school
or work for long periods of time, so mutually convenient times and
locations must be arranged.
• Emphasis should be placed on assertion training and skills training
to decline hookah pipe use, and being comfortable with the
consequences of saying ‘No’.
• It has been noted that counselling and educational support sessions
are the most feasible, so mental health practitioners should be
involved to provide counselling if hookah pipe use is related to
coping with stress, trauma or challenges within the family.
• Doctors and nurses play an instrumental role in teaching about
both the short- and long-term health effects, which must be
described in a way that is relevant to the subjects’ interests and
age groups and that makes the information understandable and
relatable. For example, telling adolescents that they may get cancer
when they are older may not be as effective as informing them
how hookah smoking affects their ability to play football (if that
is their interest). Similarly, telling a pregnant mother how hookah
smoking may affect her unborn child would be more meaningful
than informing her about its negative effects on the environment.
• As hookah pipe use is a social phenomenon, a social element needs
to be included when planning the intervention. Involving family
members should be encouraged. Reasons why people use the
hookah pipe should be explored; this may be done in individual
or group counselling sessions. Once this understanding has been
reached, it will be easier to educate, intervene or refer appropriately.
• It is very important that interventions be adapted to local culture,
language and settings. Practitioners and clinicians must be
cognisant about potential challenges (such as poor turnout,
resistant beneficiaries, etc.) that may arise when attempting to
intervene, and a plan to mitigate these challenges should be in
place prior to the intervention.
• Most importantly, effective monitoring and evaluation strategies
must be applied to measure progress over time to ensure the
maintenance of results.

Proposals for research

It is necessary for interventions to be studied in terms of their impact
over time, including health, social, economic and environmental
effects. It would also be interesting to compare interventions and
attitudes to hookah pipe use in low socioeconomic communities,
middle-income communities and high socioeconomic communities to
determine how needs vary according to context. Comparisons can be
made of interventions aimed at reducing cigarette smoking v. hookah
smoking, to establish whether the same approach works for both or a
different approach is needed for each practice. There is a clear need
for rigorously designed interventions focusing on reducing hookah
pipe use to be published and disseminated. Studies should focus on
why people enjoy smoking the hookah pipe and what needs it satisfies.

Study limitations

Although the current review utilised a broad search category and
12 databases, only trials published in journals within the included
databases were located, thereby yielding only 10 appropriate
studies. Owing to the heterogeneity of the identified studies, it was
challenging to compare them in terms of strengths and weaknesses
for the RE-AIM dimensions. Not all studies provided sufficient
information about the intervention, its effectiveness and its impact,
making it difficult to discuss the sustainability of the interventions.
Some studies included cigarette smoking and hookah smoking, so it
was not possible to make conclusions on the hookah interventions
specifically. Moreover, while the RE-AIM framework is a model that
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can be used to assess properties of various interventions and their
effectiveness, several other models exist and could have provided
different insights – for example, cost implications, scalability, feasi
bility and replicability of the interventions.

Conclusions

The present systematic review indicates that there are limited quality
interventions globally that focus on reducing hookah pipe use, and
none in Africa. However, by drawing from strengths and weaknesses
of existing interventions and incorporating the recommendations
for future ones, development of a means to reduce hookah pipe
use may be on the horizon. Counselling and educational support
sessions seem to be the most feasible and potentially successful
approaches, but more work is necessary. The time for action is now,
and all practitioners and clinicians need to play a role in intervening
in this major public health concern that is spreading over not only
our country and continent but also the globe. We consider that this
review is a good starting point that can contribute to the design of
and decision-making regarding effective public health interventions
to reduce hookah pipe use.
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