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Abstract

While surveillance on a global scale has been showing a decline in tobacco smoking in the past decade, rates in the Eastern
Mediterranean Region (EMR) remained stable with some countries showing rising trends. This study aimed to analyze the
landscape of tobacco research in the EMR, present data on publication trends, and identify research gaps and opportunities
to guide future tobacco research in the region. We conducted a scoping review of tobacco research in seven countries from
January 2000 to December 2013. Three hundred and forty eight studies were identified, the majority of which were published
in international journals and in English language. There was an increase in publications over time, with a significant positive
linear trend (p =0.03). Descriptive cross-sectional and case—control studies were the most common study designs (67.0%),
and only 8% were longitudinal studies. Papers that reported, in part or solely, on waterpipe tobacco smoking (WTS) consti-
tuted 25.6% of the total publication pool. Tobacco consumption was treated as an exposure variable in half of the papers and
mostly in relation to cancer and cardiovascular diseases, as an outcome measure in 37.7%, and as a confounding variable in
14.7% of the papers. Studies that examined associations of tobacco with other behaviors (5.3%) were lacking. The scarcity
of high-evidence tobacco research in the EMR, together with the relatively deficient data on WTS and associations with
other factors warrant the need for discussions on research priority setting and guidance on funding allocations in the region.
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Introduction been in overall decline for decades, although it continues to
rise in some groups. By contrast, cigarette consumption has

Tobacco smoking is responsible for 8 million deaths every  increased in low- and middle-income countries, and this is

year, constituting one of the biggest public health challenges
to date [1, 2]. This has resulted in rapid action by govern-
ments to introduce various tobacco control measures, includ-
ing the creation of smoking cessation services, total ban on
tobacco advertising and promotion, increase in tobacco
taxation and creating national smoke-free laws and legis-
lations [1, 3]. In the high-income countries, smoking has
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in part because of scarcity of resources, weak infrastructure
and interference from a strong tobacco industry [4, 5]. Con-
sequently, low to middle-income countries, hosting 80% of
the world’s 1.1 billion smokers, are taking the greatest brunt
of the global tobacco epidemic [1].

The Eastern Mediterranean Region (EMR) houses 22
countries, mostly low- and middle-income countries, and
have witnessed the lowest decline in the prevalence of
tobacco smoking. It is yet to face the full impact of emerging
smoking related illnesses [6—8] with some countries witness-
ing a surge in male smoking by 2025 [9]. This is especially
concerning since various countries are facing political insta-
bility, shifting focus away from much needed public health
action. The EMR is also witnessing a re-emergence of the
waterpipe tobacco smoking (WTS) epidemic, with little gov-
ernmental action to reverse this trend [10, 11].

Tobacco research is a key component for monitoring and
surveillance. Compared to other WHO regions, the EMR
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has the lowest number of national risk behavior surveys.
For example, no surveys have been conducted in Somalia,
while to date only one survey has been conducted in each
Libya and Sudan [9]. Tobacco research is vital for identify-
ing the impact of tobacco smoking on different populations
and guides the management of local public health responses.
However, surveillance remains hindered by poor data quality
and existence of various gaps in knowledge across various
countries [3]. In this study, we take a closer look at tobacco
research output in the EMR for a better understanding of the
knowledge produced and its potential in shaping programs
and policies in the region. Using data from a large scoping
review research, “Mapping of NCD Research in selected
Arab Countries” in the region [12], we aim to review the
landscape of tobacco research, examine variations by time
and place, and describe the design, setting and focus. Find-
ings from this study help identify common trends, pitfalls
and opportunities to better guide future tobacco research in
the region.

Methods
Search Strategy and Selection Criteria

This study draws on data collected for the 14-year multi-
country, multi-focal project ‘Mapping of non-communicable
Diseases Research in the Arab Region’ [12]. The project
aimed to assess research gaps in the knowledge produced
on Non-Communicable Diseases (NCDs) in the region and
identify opportunities that would support a coordinated
NCD research agenda, focusing on seven countries chosen
to represent various stages of demographic and epidemio-
logical transitions and diverse socio-economic development
levels. These included Sudan, Palestine and Morocco for
low- and middle-income countries, Iraq and Lebanon for
upper-middle income countries, and Bahrain and Kuwait for
upper-income countries, based on the World Bank Gross
Domestic Product data classification [13]. Using Arksey and
O’Malley’s framework for scoping reviews [14], we con-
ducted electronically a systematic literature search using
PubMed to identify papers that address NCDs as well as
NCD-related risk factors across a 14-year period, from Ist
January 2000 until 31st December 2013. This initial search
yielded a total of 9162 citations. Following removal of dupli-
cates (n=1212) and ineligible articles based on title/abstract
screening (n=3466) and full-text reading (n=708), a final
list of 3776 NCD-related articles, addressing human health
or health systems, were retained. More detailed informa-
tion on the search strategy, keywords and paper selection are
described elsewhere, and are available upon request [15, 16].
We focus in this paper on 348 articles that included tobacco
as an outcome and/or risk factor.
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Charting the Data and Classification of Key
Characteristics

We developed a detailed data extraction form specifically
for the objectives of the current study and conducted cali-
bration exercises before the start of the data abstraction
phase. The form comprised of article identifiers including
journal title and impact factor, year of publication, article
language, authors’ names and affiliations and study coun-
try. Information on research design, population of interest
(age groups, gender composition), and study focus (NCD
subtypes and risk factors assessed) were also extracted.
Age was categorized in four broad groups (children and
adolescents < 18 years, adults 18—-50 years, adults above
50 years, and various age combinations). Study designs
were classified, when applicable, into case reports and case
series, cross-sectional and case—control studies, longitudi-
nal follow-up studies including cohort studies, clinical or
community-based intervention studies, and review studies
that included literature reviews, systematic reviews and
meta-analyses. Focus of study questions were described
as related to prevalence/incidence, etiology, management/
complications, policy and others. Further data were derived
on the type of tobacco addressed in the article (cigarette
smoking, WTS, or both) and on smoking manner examined
(active and passive). We also recorded whether smoking
was considered as an exposure or outcome variable in the
article. For papers treating smoking as an exposure, NCD-
related conditions considered as outcomes were recorded
(e.g. cancer, cardiovascular diseases, chronic obstructive
pulmonary diseases, diabetes, hypertension); and for papers
focusing on smoking as an outcome or a dependent variable,
demographic, socio-economic and other independent factors
were recorded. Finally, the presentation of actionable public
health recommendations guiding public health policymak-
ing in papers was assessed. Actionable messages are action-
oriented recommendations that specify the actor and/or the
target population for a change in policy [17].

Data Analysis

Data were transferred from excel to SPSS version 24 for
analysis. Characteristics of the articles (study design, popu-
lation sample, focus of study question, recommendations
guiding policymaking) were described using frequencies and
percentages, stratified by country. Trends in publication rates
were examined by time and place, with publication rates
being calculated per million population to eliminate the bias
of more populous countries. Regression analyses for trends
in journal impact factor covering the 14-year study time
were also conducted, and slope coefficients were estimated.
Articles were then examined presenting the main categories
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of NCD outcomes examined for studies considering tobacco
use as exposure, and the main exposures/correlates for stud-
ies considering tobacco use as an outcome.

Results
Journal Features

The majority (92.5%) of the studies were published in
English. The rest were published in French, most of which
authored by authors from Morocco. Most of the publications
(95.2%) were in general themed journals, compared to 4.8%
that were published in tobacco and substance use specific
journals. The top ten journals were the Eastern Mediterra-
nean Health Journal (25 studies), Medical Principles and
Practice (12 studies), Tobacco Control (10 studies), Saudi
Medical Journal and Lebanese Medical Journal (each 8
studies); and Nicotine and Tobacco Research (7 studies);
Annals of Saudi Medicine and Respiratory Medicine (each 6
studies), Anticancer Research (5 studies); and Neurosciences
(4 studies).

Publication Trends by Time and Place

Results show a four-fold significant increase in the annual
number of research reports from 23 publications in the year
2001 to over 90 publications in the year 2013 (p=0.03),
with a sharp rise from 2008 onward but two drops observed
in 2006-2007 and 2010-2011 (Fig. 1). Lebanon contributed
to the highest publication rate of studies with 26.47 publica-
tions per million capita followed by Bahrain (18.97 publica-
tions per million capita), while Sudan and Iraq contributed
to the lowest rates (0.81 and 0.85 publications per million
capita, respectively). The mean impact factor of the journals
in which the studies were published was 1.55 + 1.38, with
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an overall general increasing trend overtime (standardized
f=0.227, p-value <0.001). Countries varied by journal
impact factor, with Lebanon and Palestine topping the list
(mean +SD 2.06+1.65 and 1.90+ 1.13, respectively). The
impact factor for the remaining countries ranged from 1.04
to 1.39.

Study Design and Population Characteristics

Descriptive cross-sectional and case—control studies were
the most common (67.0%) featured study designs in the
reviewed literature across all seven countries (Table 1).
Only 8% were longitudinal studies and 7.2% were reviews.
Compared to other countries, Kuwait and Sudan published
more cross-sectional and case—control studies (82.1% and
76.7%, respectively), while Bahrain published more longi-
tudinal and follow-up studies (12.0%) and reviews (20.0%),
and Morocco published more case reports and case-series
(20.3%). In most of the studies, the sampling frame was
based on patient population (39.8%), followed by the com-
munity (26.5%), healthcare professional bodies (13.0%),
such as physicians, and school students (9.0%) with marked
variations across countries. Whereas the majority of the pub-
lications from Sudan focused on samples from the commu-
nity at large (50%), most of the publications from Morocco
(56.4%), Iraq (59.4%) and Kuwait (57.7%) addressed a
patient population, and publications from Lebanon (17.4%)
and Bahrain (18.2%) included a higher representation of sub-
jects form healthcare professional bodies. Both genders fea-
tured in most of the articles (85.3%) and the most common
age group included in the study samples across all countries
were adults aged 18 years and over (75.4%), among which
only 3.7% were older adults aged 50 years and over (data
not shown). More than half of the studies tackled preva-
lence/incidence and/or etiology research questions (53.2%
and 54.6%, respectively) with less than 3% addressing
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Fig. 1 Total publications on tobacco by year (number), place (per million capita) and mean journal impact factor in seven selected EMR coun-

tries
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Table 1 Publication characteristics by country

Sudan Palestine Morocco Iraq Lebanon Bahrain Kuwait Total
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Study design

Case reports/series 0(0) 1(3.7) 12 (20.3) 2(7.1) 2 (1.6) 0(0.0) 1(1.8) 18 (5.2)

Cross-sectional/case—control 23 (76.7) 17 (63.0) 36 (61.0) 21 (75.0) 74 (60.2) 16 (64.0) 46 (82.1) 233 (67.0)

Longitudinal studies 1(3.3) 0 (0.0) 4(6.8) 3(10.7) 13 (10.6) 3(12.0) 4(7.1) 28 (8.0)

Reviews 4(13.3) 2(7.4) 4(6.8) 0 (0.0) 6 (4.9) 5(20.0) 4(7.1) 25(7.2)

Others® 2(6.7) 7(25.9) 3.1 2(7.1) 28 (22.8) 1(4.0) 1(1.8) 44 (12.6)
Population

Patients 8 (28.6) 9(33.3) 31 (56.4) 16 (59.3) 32 (26.4) 6(27.3) 30 (57.7) 132 (39.8)

Community 14 (50.00 9(33.3) 12 (21.8) 3(11.1) 31((25.6) 9409 10 (19.2) 88 (26.5)

Professional bodies 0(0.0) 4(14.8) 6 (10.9) 2(74) 21 (17.4) 4(18.2) 6 (11.5) 43 (13.0)

School students 5(17.9) 2(7.4) 4(7.3) 5(18.5) 11(9.1) 209.1) 1(1.9) 30 (9.0)

Others® 1(3.6) 3(11.1) 2 (3.6) 1(3.7) 28 (21.5) 1(4.5) 5(9.6) 39 (11.7)
Focus of study question®

Prevalence/incidence 13 (43.3) 18 (66.7) 27 (45.8) 16 (57.1) 63 (51.2) 22 (88.0) 26 (46.4) 185 (53.2)

Etiology 21 (70.0) 18 (66.7) 28 (47.5) 19 (67.9) 54 (43.9) 12 (48.0) 38 (67.9) 190 (54.6)

Management/complications 1(3.3) 0(0.0) 10 (16.9) 2(7.1) 8 (6.5) 2(8.0) 1(1.8) 24 (6.9)

Policy 0 (0.0 3(11.1) 1(1.7) 0(0.0) 43.3) 2 (8.0) 0(0.0) 10 (2.9)

Others® 7 (23.3) 3(11.1) 11 (18.6) 1(3.6) 17 (13.8) 0(0.0) 3(5.4) 42 (12.1)
Recommendations guiding

health policymaking

None 24 (80.0) 18 (66.7) 49 (83.1) 17 (60.7) 83 (67.2) 17 (68.0) 45 (80.4) 252 (72.6)

Actionable 6 (20.0) 9(33.3) 10 (16.9) 11(39.3) 40 (32.8) 8(32.0) 11 (19.6) 95 (27.4)
Total 30 (100.0) 27 (100.0) 59 (100.0) 28 (100.0) 123 (100) 25(100.0) 56 (100.0) 348 (100.0)

20Other study designs included commentaries/letters to editors; qualitative; laboratory studies; mixed methods; and cost analysis

°Other population was recorded when the study was a review, or when the population included refugees

“Other study questions included diagnosis, prevention/control and genetics studies. The totals in this variable add to more than the sample total

because some studies addressed more than one type of study questions

policy-related questions. The latter were more commonly
published from Palestine (11.1%) and Bahrain (8.0%). Close
to three quarters of the articles failed to mention some rec-
ommendations in the abstract and/or discussion (72.6%). An
actionable message was commonly reported in publications
from Palestine, Iraq, Lebanon and Bahrain (range 32.0%-
39.3%). Actionable messages featured more prominently
in studies that included school children (48.3%) and those
which followed systematic review methods (44.0%) com-
pared to other study designs (data not shown).

Tobacco Consumption: An Outcome and a Risk
Factor for NCDs

The overwhelming majority (82.2%) of articles examined
smoking in its active form, while only 5.7% examined it in
its passive form, and 12.1% in both forms. Similarly, most of
papers reported on cigarette smoking only (69.8%), while 16
papers reported on WTS only (4.6%), and 73 papers reported
on both (21.0%). The remaining papers (4.6%) reported on
“tobacco smoking” without specifying the specific type.

@ Springer

Studies included in this review defined and analyzed tobacco
in three modalities, as an exposure variable associated with
other outcomes (49.9%), as an outcome measure by itself
(37.7%), or as a cofounding variable in the analyses (14.7%)
(Table 2).

Tobacco consumption as an exposure was examined,
in descending order, in relation to the four primary NCD
conditions, namely cancer (26.4%), cardiovascular dis-
eases (20.7%) and chronic obstructive pulmonary diseases/
asthma (14.4%) and to a lesser extent in relation to diabetes
(9.8%) (Fig. 2). Physiologic factors and other intermediary
variables in the casual pathway of NCD, including dyslipi-
demia, hypertension and obesity were featured as outcomes
in much lower proportions (range 5.7-6.9%). For articles
that considered tobacco as an outcome, gender and socioeco-
nomic characteristics were the most assessed independent
variables (41.2% and 32.8%, respectively). Results showed
a lack of studies that examined correlations and associations
of tobacco with other behaviors including, dietary habits,
physical activity and alcohol/substance abuse (5.3%).
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Table 2 Distribution of articles according to manner of smoking and
approach of examining tobacco (as an exposure, outcome or adjusted

for variable)

N (%)

Manner of smoking

Active 286 (82.2)

Passive 20 (5.7)

Both 42 (12.1)
Type of tobacco

Cigarette smoking 243 (69.8)

Water-pipe 16 (4.6)

Both 73 (21.0)

Not specified 16 (4.6%)
Tobacco as an exposure variable

Cigarette smoking 147 (42.2)

Water-pipe smoking 4(1.1)

Both 23 (6.6)

Subtotal 174 (49.9)
Tobacco as an outcome

Cigarette smoking 73 (21.0)

Water-pipe smoking 15 (4.3)

Both 43 (12.4)

Subtotal 131 (37.7)
Tobacco as a confounding/adjusted for variable

Cigarette smoking 44 (12.6)

Water-pipe smoking 2 (0.6)

Both 5(L.5)

Subtotal 51 (14.7)

Summation of counts may exceed the total number of reviewed arti-
cles because some studies assessed more than one outcome or expo-

sure at a time

Fig.2 Distribution of outcomes
and exposure according to
approach of examining tobacco
(as an exposure or outcome
variable)

Discussion

Tobacco smoking constitutes one of the biggest public
health problems worldwide. Research on tobacco smoking
is pivotal for the planning of national tobacco control meas-
ures. Additionally, in many developing countries, prevalence
studies constitute the only surveillance data on national
smoking trends. Despite this, tobacco research in low- and
middle-income countries remains largely unguided, often
repetitive, with significant knowledge gaps. Furthermore,
there are no mechanisms in place for synthesis and shar-
ing to ensure that findings inform national policy develop-
ment. This study is the first scoping review conducted on
tobacco smoking in the Arab world. We have shown that
while tobacco research output is increasing over time, the
overall publication numbers remain limited in quantity and
quality, and there remain substantial gaps in the knowledge
produced within and across countries.

The 10 most common journals in our sample constituted
a blend of regional public health journals as well as tobacco
specific international journals. Notably, most of them were
closed access journals. It is uncertain how prevalent is
institutional subscription and what proportion of academ-
ics in the EMR have access to closed access journals, with
consequences on research efforts and literature coverage.
Additionally, it is unclear the propensity for researchers in
the region who submit their manuscripts to closed access
journals and what resources they can mobilize to cover arti-
cle processing charges. According to our knowledge, there
are no regional, open access, tobacco specific journals. The
creation of local and regional journals needs to be encour-
aged and supported by local and regional authorities, espe-
cially journals that focus on tobacco smoking.

Cancer

CVD
COPD/Asthma
Diabetes
Dyslipidemia
Hypertension
Obesity

Combined behavioral factors

Outcomes with tobacco treated as an
exposure variable

Gender
Socio-economic factors
Combined behavioral factors

Obesity

Exposures with tobacco
treated as an outcome
variable

Genetics/Family

I 264
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* Summation of counts may exceed the total number of reviewed articles because some studies assessed more than one outcome or exposure at a time
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Except for Lebanon and to a lesser extent Bahrain, the
overall research output was low across all countries. This
can be partly explained by weak overall research infrastruc-
ture, and limited research spending. The number of research-
ers per million population is low across all countries in the
region, ranging from 87 in Syria to 2407 in the United Arab
Emirates, with Kuwait and Iraq showing consistent decrease
in researchers over time until recently. These figures are
strikingly low compared to the world average of 1478
researchers per million population and 4256 in the United
States. Additionally, spending on research and development
is poor in the Arab World (0.56%), ranging from 0.01% of
GDP in Syria to 0.82% of GDP in Saudi Arabia, consider-
ably lower than proportional spending in the world average
(2.30%) [18].

The impact of political instability on research produc-
tion in the EMR is yet to be measured and documented. In
our study, the decline in the number of papers in 200607
and then in 2010-11 may be attributed to the political tur-
moil in Lebanon in 2006 and the Arab uprising in 2011,
respectively. Similar observations have earlier been noted for
Iraq witnessing a sharp decline in the number of researchers
per million population, falling 6 folds in 3 years, from 427
in 2011 to 68 in 2014 [18]. This ‘brain drain’ effect likely
applies to multiple Arab countries, although validly meas-
uring it can be difficult due to limited data. An overall low
research spending, combined with waves of emigration of
researchers, is likely to impede public health and research
efforts in a region plagued with high tobacco smoking
prevalence. Political instability is also likely to shift focus
away from public health work. Not all EMR countries have
yet signed or ratified the WHO Framework Convention on
Tobacco Control which reflects their poor commitment in
tobacco control [19].

Descriptive survey-based studies were the most common
in our sample, while analytical and laboratory studies were
scarce across most countries. While research spending can
also explain this trend, it is important to consider other tech-
nical factors that can impede investigative efforts, including
but not limited to the availability of experienced staff and
governmental agencies to oversee and regulate analytical
human based studies, as well as access to data and language
barriers.

The EMR is witnessing a re-emergence of the WTS
epidemic. Various published studies have shown that the
prevalence of WTS is beginning to approach or supersede
cigarette smoking in specific populations [7, 11, 20-25]. It
remains vital to monitor trends in WTS and research into the
health impact of WTS in countries of the region, as we are
witnessing an increase in related morbidity and mortality in
the coming decades. From our publication pool, only 7.7%
of the studies specifically mentioned waterpipe as an expo-
sure variable and 16.7% as an outcome. This varied across
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countries, with Sudan not publishing any WTS related arti-
cles and Bahrain and Lebanon the most (48.0% and 41.5%,
respectively). Researchers need to embrace this epidemi-
ological shift in smoking habits by specifically including
waterpipe in their tobacco related studies.

One of the limitations of this study is that it relied on
a single search engine (PubMed) for the scoping review.
In doing so, it is possible that we have overlooked further
evidence published in non-PubMed indexed journals. While
we focused in this study on only seven countries, yet, these
were decided upon to represent various stages of levels of
economies and developmental levels from the region [13].

In conclusion, our study identified several caveats for
tobacco-related research in the EMR region. The scarcity
of high-evidence research, together with the relatively defi-
cient data on the distribution, determinants and associations
of WTS with health outcomes warrant the need for discus-
sions on research priority setting and funding opportunities
in the region.
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