PLOS ONE

Check for
updates

G OPEN ACCESS

Citation: AIMulla A, Mamtani R, Cheema S,
Maisonneuve P, Abdullah BaSuhai J, Mahmoud G,
et al. (2021) Epidemiology of tobacco use in Qatar:
Prevalence and its associated factors. PLoS ONE
16(4): €0250065. https://doi.org/10.1371/journal.
pone.0250065

Editor: Xiaozhao Yousef Yang, Sun Yat-sen
University, CHINA

Received: January 18, 2021
Accepted: March 30, 2021
Published: April 15, 2021

Peer Review History: PLOS recognizes the
benefits of transparency in the peer review
process; therefore, we enable the publication of
all of the content of peer review and author
responses alongside final, published articles. The
editorial history of this article is available here:
https://doi.org/10.1371/journal.pone.0250065

Copyright: © 2021 AlMulla et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: All relevant data are
within the paper and its Supporting Information
files.

RESEARCH ARTICLE

Epidemiology of tobacco use in Qatar:
Prevalence and its associated factors

Ahmad AlMulla', Ravinder Mamtani2, Sohaila Cheema?, Patrick Maisonneuve?,
Jamal Abdullah BaSuhai', Gafar Mahmoud', Silva Kouyoumjiang'*

1 Department of Medicine, Tobacco Control Center, WHO Collaborative Center, Hamad Medical
Corporation, Doha, Qatar, 2 Institute for Population Health, Weill Cornell Medicine-Qatar, Doha, Qatar,
3 Unit of Clinical Epidemiology, IEO Istituto Europeo di Oncologia IRCSS, Milan, Italy

* SKouyoumijian@hamad.qa

Abstract

Tobacco use is a serious public health concern as it causes various deleterious health prob-
lems. The aim of this study was to determine the prevalence of tobacco use and various
types of tobacco used among a population-based sample of adults 18 years and above in
Qatar (residents and expatriates). The study also attempted to assess tobacco use initiation
age, tobacco dependency, and to identify factors associated with current tobacco use. This
2019 cross-sectional study was conducted among governmental employees and University
students in Qatar using cluster sampling methodology. Study participants completed a self-
administered, country-adapted summarized version of the Global Adult Tobacco Survey.
25.2% (n=1741; N = 6904) of the surveyed sample reported current tobacco use. 21.5%
(n=1481) smoked tobacco (cigarettes, waterpipe, medwakh and cigar) concomitant with
other forms of tobacco and only 1.0% (n = 69) were using other forms of tobacco (electronic
cigarettes, smokeless tobacco and heat-not-burn tobacco products) and 2.7% (n = 191) did
not mention the type of tobacco products used by them. Of the 1550 tobacco users, 42.8%
were cigarette smokers, 20.9% waterpipe, 3.2% medwakh (Arabic traditional pipe) and
0.7% cigar. Moreover, 1.9% reported smokeless tobacco use (sweika), 2.0% electronic cig-
arette use, and 0.3% heat-not-burn tobacco use. The mean age for smoking initiation was
19.745.3 (Qataris 18.6+4.8 and non-Qataris 20.3+5.6). Using multivariable logistic regres-
sion, significant association was observed between tobacco use and gender, nationality,
age, monthly income, living with a smoker, and self-rated health. This large population-
based cross-sectional survey provides the first evidence for the prevalence of different
types of tobacco use including medwakh smoking among adults (Qataris and non-Qataris)
18 years and above in Qatar. This can serve as a baseline for future research studies on the
topic. Based on the review of previous and current tobacco survey findings, it is evident that
the prevalence of tobacco use (current) in Qatar has declined suggesting that tobacco con-
trol measures implemented by the country have been effective in reducing tobacco
consumption.
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Introduction

Smoking remains one of the leading risk factors causing premature death and disability world-
wide [1]. Though tobacco use in the World Health Organization (WHO)’s Eastern Mediterra-
nean Region (EMR) is projected to have slightly decreased [2], yet the number of smokers are
significant [3] and cigarette affordability remains the highest as compared to the rest of the
world [4]. The smoking prevalence varies among the EMR countries; in general, it reaches up
to 50% among men and around 10% among women [5]. Tobacco smoking is gaining wide-
spread acceptance among the young across the region with the use of various tobacco products
[6-8]. Emerging trends of vaping and the use of tobacco devices [9], which may lead to a
higher disease and economic burden are of serious concern [10].

Qatar has adopted the WHO’s Framework Convention on Tobacco Control. In line with
the Qatar National Vision 2030 and the Ministry of Public Health Strategy 2018-2022, Qatar
seeks to curb the current smoking prevalence by 5%. The Ministry conducted the Global Adult
Tobacco Survey (GATS) in 2013, which reported that 12.1% of 15 years old and above cur-
rently smoked tobacco [11]. According to a previous study conducted by Al-Mulla et al, the
current prevalence of cigarette smoking in Qatar was reported as 36.5% [12]. In this study, the
Tobacco Control Center, WHO Collaborating Center, Hamad Medical Corporation, Qatar
aimed to update the status of tobacco epidemiology in the country using the methodology pre-
viously utilized in the year 2000 [12]. Our study objectives were as follows: 1) determine the
prevalence of tobacco use among a population-based sample of adults 18 years old and above
in Qatar (residents and expatriates), 2) determine the different types of tobacco used, 3) assess
tobacco dependency, age and reasons of initiation for current tobacco use, and 4) identify fac-
tors associated with tobacco use.

The study findings will be instructive to promote an improved understanding of tobacco
use epidemiology, and provide the necessary evidence to guide future research, policy-making
decisions, and programmatic intervention strategies for future tobacco control in Qatar.

Materials and methods
Study design, setting and sample

A cross-sectional study was conducted among governmental employees and university students
in the state of Qatar (S1 Fig in S1 File). The students were selected from four governmental uni-
versities namely, Qatar University, College of North Atlantic in Qatar, Police Academy, and the
National Service Academy. The governmental employees were selected from the health sector, 12
ministries and 10 governmental authorities and units. The rationale for selecting this population
was to have a fair representation of Qatari adults, since almost all Qataris prefer to work for the
government and receive education in governmental colleges/universities. To be eligible to partici-
pate in the self-administered anonymous survey, participants had to be 18 years old or above.
Data was collected from March—December 2019. The study’s research design and implementa-
tion approach were based on a systematic process with due attention given to reduce bias at each
stage of the study. The field work was exemplary across all sample recruitment sites to ensure that
the results were replicable and valid to support future decision-making for tobacco control.

The study protocol was approved by the Institutional Review Board, Medical Research Cen-
ter, Hamad Medical Corporation, Qatar.

Sample size

The sample size (SS) equation in cluster design SS = [t** (p*q/ d?)] * DEFF was used to estimate
the true proportion of tobacco smoking in Qatar, with a confidence interval of 95% for cluster

PLOS ONE | https://doi.org/10.1371/journal.pone.0250065  April 15, 2021 2/15


https://doi.org/10.1371/journal.pone.0250065
https://www.hamad.qa/EN/Education-and-research/Medical_Research/Pages/default.aspx
https://www.hamad.qa/EN/Education-and-research/Medical_Research/Pages/default.aspx
https://www.hamad.qa/EN/Education-and-research/Medical_Research/Pages/default.aspx

PLOS ONE

Epidemiology of tobacco use in Qatar

sampling, a t-score of 2.045, and an absolute desired precision of d = 0.0175. Calculations were
done using the most conservative hypothesized proportion (p = 0.50) and expected non-preva-
lence of 0.50 (q = 1-p). We used 2.0 for the design effect (DEFF) as a “correction factor” to
account for the heterogeneity among the clusters. To account for a non-response of 20%, a SS
of 7,784 was required. Hence, the rounded up target sample size was 8000.

Sampling

We applied multi-level cluster selection before the final sample elements were reached.
Regarding the sampling of universities, local colleges were randomly chosen and within these
institutions, departments and then classes were randomly selected. All the students within
these classes were included in the study.

For the governmental employees, the number of floors within the workplace setting that is
building(s) of each entity was added up. These floors were considered as the clusters. Only odd
floor numbers were selected for inclusion and all the employees on those floors were included
in the study. Twenty percent of the uppermost floors were discarded in the Ministries, consid-
ering these floors included employees with higher ranking positions in order not to disturb the
daily activities of the minister and its deputy associates.

For instance, if a tower had a total of 50 floors. We considered the 50 floors as 50 clusters of
units. After 20% omission, the twenty odd floors were selected for inclusion. All employees on
those floors were approached for the study. If the institution had more than one tower/build-
ing, the same methodology was applied to each building independently. The sampling was sys-
tematically applied throughout the field. Institutions/units that did not agree to comply with
our sampling strategy were excluded from the sample.

Instrument and measures

A self-administered survey was developed, which is a country-adapted summarized version of
the Global Adult Tobacco Survey (GATS). The survey was reviewed by WHO Regional Office
for the Eastern Mediterranean and was approved contingent upon amending it to include
additional questions on heat-not-burn products as advsised by the Global Tobacco Surveil-
lance System (GTSS) Team in Centers for Disease Prevention and Control (CDC). This would
allow the amended survey to be consistent with the latest version of the GATS. Additionally,
questions about medwakh smoking (Arabic traditional pipe) were incorporated. The survey
was piloted among members of the TCC and found to be suitable. The survey tool is available
in Arabic and English and is provided as Supporting Information (S1 and S2 Appendixs in

S1 File).

The survey instrument was carefully administered with attention to protocol adherence by
trained staff to guarantee a unified procedure. Study participants were provided with an enve-
lope that included the survey along with the information sheet describing the study. To ensure
anonymity and confidentiality of responses, the respondents were asked to complete the sur-
vey and return it via a sealed envelope. Completion of the survey was considered as informed
consent by the participant to be included in the study. It took approximately 15-20 minutes to
complete the survey.

Data analysis

Collected data was coded and entered into Statistical Package for Social Sciences (IBM SPSS
statistics; version 26; Armonk, NY: IBM Corporation program). Fifty percent of data entry was
reviewed and repeated by a different person in order to verify and validate the accuracy of the
process. The main outcome variable was the prevalence of current tobacco use expressed as a
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proportion (%). The status of tobacco use was divided into two categories: current users and
non-users (ex-smokers and never users). Descriptive categorical variables were expressed as
proportion while descriptive continuous variables were expressed as mean + standard devia-
tion (SD). Statistical analysis for the association of various variables with tobacco use was car-
ried out using Chi square test using a significance level of less than 5%. Variables that showed
significant association with tobacco use in univariate analysis were entered into multivariable
logistic regression to find significant predictors of tobacco use.

Results
Sample characteristics

The final sample size was 7921, with an overall survey response rate of 89.7%. Out of 7105 surveys
collected, 6904 were complete and included in the analysis. Socio-demographic characteristics of
current tobacco users and non-users are shown in Table 1. The majority (n = 1882; 31.4%) of the
partcicipants were in the age category of (25-34 years). Of the sample 58.4% (n = 4002) were
men, 59.6% (n = 4072) were married, and 47.6% (n = 3263) were of Qatari nationality.

Most of the study participants perceived themselves having excellent (41.2%, n = 2749) and
good (53.7%, n = 3588) health. Health problems existed among 38.1% (n = 2453) of the sample
(S1 Table in S1 File). Most common morbidities reported by the participants were obesity
12.2% (n = 783), high cholesterol levels 8.5% (n = 548), high blood pressure 7.9% (n = 510)
and diabetes 7.1% (n = 454). Additional details of the number and percentage of different
types of comorbidities can be found in (S2 Table in S1 File). Approximately half of the sample
had a smoker living with them (47.0%) (n = 3195) (S3 Table in S1 File). 26.6% (n = 1805)
reported that the brother smoked and 16.8% (n = 1139) mentioned that the father smoked (54
Table in S1 File).

Prevalence of current tobacco users versus non-users

Overall, 25.2% (n = 1741) of the sample were current tobacco users, 12.0% (n = 828) were ex-
tobacco users and 62.8% (n = 4335) were never users (Table 1 and S5 Table in S1 File). Of the
total sample, 36.6% (n = 1464) male and 9.2% (n = 263) of females were current tobacco users.
Males had significantly higher odds of being tobacco users than females [OR = 5.68, 95% CI
4.93-6.55]. Current tobacco use was higher among non-Qataris 29.3% (n = 1049) in compari-
son to Qataris 20.6% (n = 671). Non-Qataris had significantly higher odds of being a tobacco
user than Qataris [OR = 1.60, 95% CI 1.43-1.79]. The highest prevalence of tobacco use was
observed among participants aged 18-24 (27.2%; n = 367). The age category of >55 years had
significantly lower odds [OR = 0.59, 95% CI 0.42-0.83] of being tobacco users compared to the
age category 45-54 years. Individuals with a monthly income of 5000-9999 QAR had signifi-
cantly lower odds [OR = 1.28, 95% CI 1.04-1.571] of being a tobacco user than individuals
with a higher monthly income of >40000 QAR. Persons who rated themselves as having excel-
lent health had lower odds [OR = 0.43, 95% CI 0.34-0.55] of being a tobacco user than those
who rated themselves as having good health. Individuals who mentioned that they are living
with a tobacco user had higher odds [OR = 1.60, 95% CI 1.44-1.79] of being a tobacco user
than individuals who did not live with a tobacco user. No significant difference in frequency of
tobacco use was found between individuals of different marital status and education.

Prevalence of current tobacco use by nationality

Table 2 shows the prevalence of current tobacco use by Qataris and non-Qataris. Current
tobacco use is predominant among Qatari males (42.1%) in comparison to Qatari females
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Table 1. Sociodemographic characteristics of current tobacco users and non-users.

Total? Current tobacco users* Non-tobacco users p value
» (n, % of total) | (n, %) (n, %)
All subjects £ 6904 (100%) - 1741 (25.2%) 5163 (74.8%)

18-24 © 1351 (22.5%) 1367 (27.2%) : 984 (72.8%)

25-34 © 1882 (31.4%) £503 (26.7%) 1379 (73.3%)

35-44 £ 1692 (28.2%) © 441 (26.1%) 1251 (73.9%)

45-54 £ 811 (13.5%) £ 186 (22.9%) L 625 (77.1%)

55+ 266 (4.4%) © 48 (18.0%) 218 (82.0%)

Ge“der e S N T N
Male £ 4002 (58.4%) © 1464 (36.6%) 2538 (63.4%) © <0.0001

Female © 2854 (41.6%) £263 (9.2%) £ 2591 (90.8%)

Nationality

Qatari © 3263 (47.6%) 1671 (20.6%) ©2592 (79.4%) 1 <0.0001

651 (25.5%) 1904 (74.5%) 10.10
Married 4072 (59,6%) £ 1035 (25.4%) : 3037 (74.6%)

Separated/Divorced £170 (2.5%) £ 34 (20.0%) £ 136 (80.0%)

Widowed £ 35 (0.5%) C4(11.4%) 31 (88.6%)

Education

Secondaryorless  1418(208%)  336(Q37%) 0 1082(763%) 035
University 4240 (62.1%) £ 1085 (25.6%) 3155 (74.4%) :

Profession

Student © 1188 (17.3%) $329 (27.7%) © 859 (72.3%)

Employee £ 5679 (82.7%) £ 1399 (24.6%) © 4280 (75.4%)

0 4999 © 806 (13.1%) 197 (24.4%) 609 (75.6%) :

5000-9999 ©1051 (17.0%) £307 (29.2%) $ 744 (70.8%)

40000+ 605 (9. 8%) ©188 (31.1%) 417 (68 9%)

Self ratedhealth . T N Ao N A,
Sl © 2749 (41.2%) © 546 (19.9%) 2203 (80.1%) © <0.0001

: 3588 (53.7%) £1023 (28.5%) 2565 (71.5%)

£ 339 (5.1%) " 124 (36.6%) © 215 (63.4%)

: . £ 1807 (74.3%) .
A9ELS%) 996(S2M) o 9S3(ASW)

£ 3169 (47.0%) 942 (29.7%) $2227 (70.3%)

: 3570 (53.0%) £ 745 (20.9%) £ 2825 (79.1%)

*Includes daily and occasional users.

ATotal does not add up due to missing data.

https://doi.org/10.1371/journal.pone.0250065.t001
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Table 2. Sociodemographic characteristics of Qatari and non-Qatari current tobacco users.

Qataris Non-Qataris

Allsubjects ~....;3263 (100%) SOTL(20.6%) | e

) . 3585 (100%) -1049 (29.3%)
Gender :

_________________ Male l460(449%)  614(421%) <0000l 2517(70.5%)  837(333%) <0000l
_______________ Female ~ ©1790(551%)  54(3.0%) . 1052(295%)  207(197%)
S S SO
_____________ 1524 1766(27.8%)  185(242%) 0042 580 (18.0%) 180 (31.0%) - <0.0001

25-34 1961 (34.9%) 179(186%) o 915(284%)  321(350%)
_____________ 35-44 1 670(243%)  1128(191%) o 11016(315%)  0310(305%)
________________ 45-54  298(108%)  e4(215%) o 508(158%)  120(236%)
__________________ 55+ 0 60(22%)  15(250%) o 205(64%) 32(156%)
Marital Status

............... Single ~ 1447(447%)  ©289(20.0%) 10082  '1098(30.9%)  '357(325%) 0022

o Married 01653 (51.0%) 0358(L7%) G 12395(673%)  (667(27.8%) L
Separated/Divorced 117 (3.6%) ©16 (13.7%) ' £ 53 (1.5%) £ 18 (34.0%)

,,,,,,,,,,,,, Widowed  ©22(07%) 2(91%) . 13(04%) o 2(154%)
BUCatOm
_______ Secondaryorless 981(304%)  '206(21.0%) 1051 426(119%)  126(29.6%) 0003
__________ University 2064 (63.9%)  410(199%) 0 12159(606%)  668(30.9%)
_ Postgraduate 187 (5.8%)  43(23.0%) 975(274%)  244(250%)

Profession S
Student 156 (25.3%) 67 (15.9%)

Employee £ 2638 (81.0%) £ 512 (19.4%) £3010 (84.1%)

Monthly income

.............. 0-4999  181(6.2%)  37(204%) <0000l  621(193%)  158(254%) 0092

5000-9999 203(69%)  37(182%) o 841(262%)  265(315%)

,,,,,,,,,, 1000024999 1234(422%)  255(07%) o I39@LI%) 389Q9s%)
25000-39999 © 821 (28.1%) 153 (18.6%) ©316 (9.8%)

___________ Excellnt  '1553(49.2%)  262(169%) <0000l ' 1184(340%)  282(238%) <0000l
 Good  11516(48.0%) 364(240%) 2051(589%)  648(3l6%)
N Fair  88(28%)  25(284%) - 0250(72%) 1 98(392%)
Health problems ‘

© 1147 (38.6%) 1242 (21.1%) 1271 (37.6%)

Yes  1828(57.4%)  415027%)  0<0000L  G1319(375%)  516(391%) <0000
No 1356 (42.6%) £ 239 (17.6%) £ 2198 (62.5%) £ 502 (22.8%) 1 :

*Includes daily and occasional users.
ATotal does not add up due to missing data.

https://doi.org/10.1371/journal.pone.0250065.t002

(3.0%) (p-value<0.001) and similarly among non-Qatari males (33.3%) compared to non-
Qatari females (19.7%) (p-value <0.001). Among Qataris, tobacco use was relatively higher
among age groups 18-24 years old (24.2%) and 55 years and above (25.0%). For non-Qataris it
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was highest for the age group 25-34 years old (35.1%). The prevalence of tobacco use was
higher among Qatari students (25.3%) than among employees (19.4%) (p-value = 0.001),
whereas among the non-Qataris the difference was not significant (p-value = 0.59). For non-
Qataris, tobacco use was highest among university graduates 30.9% (p-value = 0.003) and
among separated/divorced (34.0%) individuals (p-value = 0.02), whereas these differences
were non-significant among Qataris. Among Qataris, more tobacco users were found with
monthly incomes of >40,000 QAR (30.5%), while among non-Qataris the difference was not
significant (p-value = 0.09). For both Qataris and non-Qataris, the prevalence of tobacco use
was higher when there was a smoker at home, 22.7% and 39.1% respectively (p-value<0.001).

Types of tobacco use

Table 3 shows the number and percentage of the various types of current tobacco used by
Qataris and non-Qataris. Of the total surveyed sample, 25.2% (n = 1741) indicated they were
current tobacco users. 21.5% (n = 1481) smoked tobacco (cigarettes, waterpipe, medwakh and
cigar) concomitant with other forms of tobacco and only 1.0% (n = 69) were using other forms
of tobacco (electronic cigarettes, smokeless tobacco and heat-not-burn tobacco products) and
2.7% (n = 191) did not mention the type of tobacco products used by them.

Table 3 describes the number and percentage of different types of tobacco among current
users by nationality. The numbers of different types of tobacco use are not exclusive and fur-
ther details are found in (S6-S9 Tables in S1 File). Of the current tobacco users (n = 1550),
42.8% were cigarette smokers, 20.9% waterpipe, 3.2% medwakh (Arabic traditional pipe) and

Table 3. The number and percentage of different types of current tobacco use by nationality (n, %) smoking refers to tobacco smoking (cigarettes, waterpipe, med-
wakh and cigar).

All tobacco users (n = 1550)* Qatari users (n = 617)* Non-Qatari users (n = 912)*
Types of tobacco | Any use |Exclusive | Concomittant with Any use | Exclusive | Concomittant with Any use |Exclusive | Concomittant with
use use other type use other type use other type
|n (%) |n(%) n (%) |n (%) |n(%) |n (%) |n (%) |n(%) |1 (%)
Tobacco H H H H H H H H H
Snnbing 5 5 : 5 : :
Cigarette 664 (42.8) 367 (23.7) 224 (36.3) 176 (28.5) ©434(47.6) ©185(20.3)

Waterpipe ©324(20.9) :251(16.2) £205(22.5) 124 (13.6)

Smokeless
tobacco

Sweika/tambak  :91(5.9) :30(1.9)  :61(3.9)
Ecgarette Use
E-cigarette 175 131(2.0) 144(9.3) : : : ' '

Heat-not-Burn
tobacco

Heat-not-Burn ~ : 47 (3.0) :5(0.3) 142(27)
tobacco : : :

More than one : :435(28.1) : : :215 (34.8) : j $213(23.4)
type ' ' ' ' ' '

*Data on the type of tobacco was missing for 191 subjects (54 qatari and 137 non-qatari).

https://doi.org/10.1371/journal.pone.0250065.t003
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0.7% cigar smokers. Moreover, 1.9% reported smokeless tobacco use (sweika), 2.0% electronic
cigarette use, 0.3% heat-not-burn tobacco use, and 28.1% were using more than one type of
tobacco product (Table 3).

Among Qatari current tobacco users (n = 617), 36.3% were cigarette smokers, followed by
waterpipe smoking (18.2%), medwakh smoking (4.7%) and cigar smoking (0.5%). Moreover,
2.9% reported smokeless tobacco use (sweika), 1.9% electronic cigarette use, 0.6% heat-not-
burn tobacco use and 34.8% were using more than one type of tobacco product (Table 3).

Among non-Qatari tobacco users (n = 912), cigarette smoking was the highest (47.6%), fol-
lowed by waterpipe smoking (22.5%), medwakh smoking (2.3%) and cigar smoking (0.9%).
Moreover, 1.3% reported smokeless tobacco use (sweika), electronic cigarette use (2.0%), and
0.1% heat-not-burn tobacco use, and 23.4% were using more than one type of tobacco product
(Table 3).

Dependency, age and reasons of initiation of current tobacco use

Table 4 shows the dependency, initiation age and reasons for tobacco use/smoking among
Qataris and non-Qataris. Among the current tobacco users, 36.6% had their first tobacco use/
smoke within 0-30 minutes after waking up (40.6% of Qataris and 33.0% non-Qataris). Less
than one third of tobacco users smoked 20 cigarettes or more per day (36.4% Qataris and 27.9%
non-Qataris). The mean age of tobacco use/smoking initiation age was 19.7+5.3 (Qataris 18.6
+4.8 and non-Qataris 20.3+5.6). Half of the current tobacco users began to smoke/use tobacco
before the age of 18 (60.9% of Qataris and 43.9% of non-Qataris) and 18.8% before the age of 15
(27.5% of Qataris and 13.7% of non-Qataris). The most common brand of cigarette purchased
was Marlboro (42.8%, N = 1008), followed by Parliament (15.5%), Davidoff (12.1%), Dunhill
(10.5%), Philip Morris (8.7%), Winston (4.2%), Kent (1.3%), and others (7.9%) (S10 Table in S1
File). Among current tobacco users, the most frequent reasons for smoking initiation were
social pastime (46.9%), friend/peer pressure (26.3%), stress relief (23.6%), family member influ-
ence (8.1%), media influence (3.8) and others (11.2%). Social pastime and stress relief were the
most reported reasons aong the Qatari users, while social pastime and friends were the most
reported reasons among the non-Qatari users (Table 4).

Factors associated with tobacco use

Using multivariable logistic regression (Table 5), associations were observed between tobacco
use and self-rated health, living with a smoker, monthly income, nationality, gender, and age.
Men were 6 times more likely to be current tobacco users compared to women (adjusted odds
ratio (AOR) = 6.37, 95% CI 5.36-7.58); non-Qataris were more likely to be current tobacco
users than Qataris (AOR 1.60, 95% CI 1.34-1.92) and respondents 55 years old and above
were less likely to be tobacco users compared to respondents in the category of 18-24 years old
(AOR 0.26, 95% CI 0.17-0.40). Respondents who were living with a smoker at home were 2.21
times more likely to use tobacco than those living without smokers at home (AOR 2.21, 95%
CI 1.92-2.54). Respondents with a monthly household income of more than 40000 QAR were
almost three times more likely (AOR 2.95, 95% CI 2.03-4.27) to use tobacco than those with a
monthly income of <5000 QAR. Those who had an excellent and good self-rated health status
were less likely to use tobacco than those who rated their health as poor (AOR 0.39, 95% CI
0.29-0.53 and AOR 0.67, 95% CI 0.50-0.89, respectively).

Discussion

In this study, the prevalence of current tobacco use among adults (Qataris and non-Qataris) is
25.2% and tobacco smoking is 21.5% significantly lower than the previous study (36.7%) [12].
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Table 4. Dependency, age and reasons of initiation of current tobacco users by nationality (n, %).

Total/ Qatari Non-Qatari

Dependency

1-9cig/day 0 311(361%)  103(334%) 206 (37.9%)
10-19cig/day 170 (19.7%) © 65(21.1%) 102 (18.8%)

20+ cig/day 266 (30.9%) 112 (36.4%) : 152 (27.9%)

—

Initiation Age

R S N=1560 N=601 N=944
_ Average age started smoking/using tobacco 197453 186348 203%56
: N =1560 : N=601: N =944

Started smoking/using tobacco <15 years : 294 (18.8%) 165 (27.5%) 129 (13.7%)

: 129 (21.3%) :
414 (26.3%) : 115 (19.0%) :

. Friends/Peer pressure 0 414(263%) 0 115(19.0%): 296 (31.2%)

_Social/Funtime 738 (46.9%) 298(49.3%) 432 (45.5%)

_ Mediainfluence 60 (3.8%): ... 22(36%): 37 (3.9%)
Others, specify 176 (11.2%) 73 (12.1%) 102 (10.7%)

* The same subject may be listed in more than 1 category.

ATotal does not add up due to missing data.

https://doi.org/10.1371/journal.pone.0250065.t1004

However, higher than the rate of Global Adult Tobacco Survey (GATS) in 2013, which
reported that 12.1% of 15 years old and above currently smoked tobacco [11]. In our study,
tobacco smoking was higher than the smoking prevalence rate reported in the Sultanate of
Oman Steps survey (7.1%) [13], however comparable to tobacco smoking rate reported in
Kuwait (20.5%) [14], Saudi Arabia (21.4%) [15], and Iraq (20.7%) [16], and much lower than
the smoking prevalence rate reported in Lebanon 34.7% [17].

Our study showed that the prevalence of tobacco smoking in Qatar has dropped by 15.2%
between 2000 and 2019. This observed decrease is significant. A recent study of healthcare pro-
fessionals in Qatar showed a relatively lower prevalence of tobacco use than earlier studies
[18]. It is evident that Qatar has been successful in reducing smoking prevalence due to a vari-
ety of reasons which include: adoption of the WHO’s Framework Convention on Tobacco
Control, implementation of the 2002 anti-tobacco law Qatar, [19] and other programs in line
with the Qatar National Vision of 2030 [20], Qatar Ministry of Public Health Startegy of 2018-
2022 and efforts of Tobacco Control Center, WHO Collaborative Center to combat tobacco
use.
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Table 5. Logistic regression for current tobacco users by participants’ characteristics for the total sample

(N =6904).
Characteristic Tobacco use p-value*
Adjusted Odds Ratio (AOR) (95% CI)
Age
18-24 1.00 (Ref.) .
25-34 0.90 (0.69-1.17) 0.43
35-44 0.64 (0.48-0.84) 0.002
45-54 0.43 (0.31-0.59) <0.0001
55+ 0.26 (0.17-0.40) <0.0001
Gender
Female 1.00 (Ref.) -
Male 6.37 (5.36-7.58) <0.0001
Nationality
Qatari 1.00 (Ref.) -
Non-Qatari 1.60 (1.34-1.92) <0.0001
Profession
Student 1.00 (Ref.)
Employee 0.91 (0.68-1.21) 0.52
Monthly income (QAR)
0-4999 1.00 (Ref.) .
5000-9999 1.59 (1.21-2.10) 0.001
10000-24999 1.44 (1.11-1.87) 0.006
25000-39999 1.74 (1.26-2.40) 0.001
40000+ 2.94 (2.03-4.27) <0.0001
Self-rated health
Fair 1 (Ref) -
Good 0.67 (0.50-0.89) 0.006
Excellent 0.39 (0.29-0.53) <0.0001
Smoking at Home
No smoker at home 1.00 (Ref.) -
Smoker at home 2.21(1.92-2.54) <0.0001

* Factors with p-value < 0.05 were considered statistically significant.

https://doi.org/10.1371/journal.pone.0250065.t005

These measures include the recent introduction of tobacco taxes to increase the cigarette
prices in 2019, increased anti-smoking health awareness and promotion efforts for the public,
and expansion of the tobacco dependence treatment services across Qatar such as in primary
health care facilities, hospitals, and specialized cessation centers bearing the full cost of cessa-
tion support and treatment for all Qataris and non-Qataris [21]. These measures are likely to
have changed the smoking pattern of Qatar’s population over the past 19 years.

In the present study, the mean age of tobacco use/smoking onset (19.7 years old) was higher
than reported by the GATS in 2013 (18.1 years old) [11], and also higher than in Kuwait (18
years) [22]. This may be reflective of the government’s tobacco control measures and efforts
implemented to curb smoking. Moreover, 18.8% respondents started using/smoking tobacco
before the age of 15 years old. This is much lower than the global figure (80%) [23], however,
this necessitates that increased penalty must be imposed on vendors who sell cigarettes to
minors. These penalties can include measures like higher fines, revocation of business license,
and serving jail time. This also reflects the need to incorporate health education (inclusive of
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the harmful effects of smoking) as a subject in school curricula and to encourage healthy lei-
sure time activities to deter smoking and enhance children’s skills to resist and refuse smoking.
It is worth mentioning that public schools in Qatar have trained personnel who are able to pro-
vide smoking cessation counseling to students. This is related to the trainings coordinated by
the Tobacco Control Center, Hamad Medical Corporation with the collaboration of interna-
tional organizations such as WHO and others. The trainings are focused on building capacity,
competence and confidence of school counselors and nurses to contribute effectively to the
prevention of tobacco use among adolescents and early detection and referral of smokers to
the Tobacco Control Center [24].

The most commonly smoked tobacco product in our study was cigarette (42.8%) and
waterpipe (20.9%). Cigarettes are also the most consumed tobacco product in other EMR
countries [4, 25]. Currently, the tobacco control policies are predominantly focused on ciga-
rettes than other tobacco products. However, the sale of waterpipe also need to be regulated
considering the social and cultural acceptability of waterpipe smoking particularly among the
youth across the EMR [26, 27]. Concerted efforts are being made in Qatar to prevent the
spread of waterpipe smoking, especially among the youth and teenagers. For intance, Al-Mulla
et al. conducted a study to test the impact and feasibility of introducing a waterpipe prevention
program to control the use of waterpipe among 7th and 8th graders in Doha. This study dem-
onstrated the benefits of creating school-based interventions that can help delay or prevent ini-
tiation to waterpipe use [28, 29].

So far there has been no population-based survey reporting the use of medwakh in Qatar.
In our study, medwakh smoking only was more prevalent among Qatari users compared to
non-Qatari users (4.7% vs. 2.3%). These rates are lower than the regional rates [30-34], where
in United Arab Emirates it is ranked as the second most common form of tobacco [35]. Com-
parable low rates of smokeless tobacco use only was evident among Qatari and non-Qatari
tobacco users (2.9% vs. 1.3%), much lower than the limited data found in the published litera-
ture [36, 37].

Electronic cigarette use only was similar among Qatari tobacco users and non-Qatari
tobacco users (1.9% vs. 2.0%). As per the Ministry of Public Health revised law in 2016, the
selling, distribution or possession of large number of electronic cigarettes is illegal in Qatar.
Despite this, there seems to be an increasing trend in the country in comparison to the results
of GATS 2013 [11].

The average number of cigarettes smoked by the study respondents was 11.5 cigarettes per
day, less than 17.2 cigarettes per day in GATS 2013 [11]. Compared to neighboring countries,
this average number of cigarette use is lower than the 18.9 cigarettes per day reported by
Kuwait [14], and 23.7 cigarettes per day reported in Iraq [16], but higher than 8.6 cigarettes
per day reported in Oman [13]. The decrease in the average number of cigarettes smoked may
reflect an actual decrease in the demand or an increase in the price of tobacco products. Over
the past year, cigarette prices in the country have risen as an effect of high tobacco taxation set
at 100%. The department of taxation in the General Authority of Customs reported that the
weight of tobacco import has decreased as a result of this (personal communication, May
2019). Imposing higher taxes on tobacco products may be an effective strategy to reduce con-
sumption of tobacco and boost smoking cessation. Data show that increasing the tax on
tobacco products is an avenue for the government to effectively decrease the affordability of
cigarettes, potentially curb smoking-related diseases, and make use of the revenues for public
services [38-40].

In our mutivaribale model, male respondents were more likely to be tobacco users com-
pared to females (AOR 6.37, 95%, CI 5.36-7.58). Smoking among women is socially unaccept-
able in Qatar [12], a trend commonly observed in other Arab countries as well [5]. Non-
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Qataris were more likely to be current tobacco users compared to Qataris. However, we should
interpret this finding with caution, since a higher prevalence rate and dependency of tobacco
use was noticed among Qataris as compared to non-Qataris particularly among males. A
lower smoking prevalence was found in the older age group categories. This finding could be
explained on account of the elderly, more likely, to experience smoking related health prob-
lems thus making them more receptive to medical advice and amenable to smoking cessation.
Consistent with the literature, higher levels of income, living with a smoker, poor self-rated
health increased the likelihood of current tobacco use [12, 41-44]. Currently, the indicators of
tobacco consumption in Qatar are better than in the past and in comparison to other high-
income countries in the EMR, however, there is potential for improvement in tobacco control.

The tobacco industry aggressively targets adults with variant tobacco product promotions.
There is an increasing trend for dual, poly-tobacco, and nonconventional tobacco product use.
Our study provides new insights pertaining to the use of specific tobacco product patterns in
Qatar. This has not been previously explored in detail, not even in the recent 2013 GATS
survey.

Our study findings enhance the evidence base needed to inform health-related program-
ming efforts and other community awareness initiatives needed in Qatar. The study findings
can also be used to inform new policy recommendations and offer novel interventions relevant
to the local context of Qatar. The rising incidence of waterpipe smoking and multi-tobacco use
must be taken into consideration when designing tobacco control programs. To better under-
stand the complex issues surrounding tobacco use in Qatar, further innovative research using
rigorous methodology is needed to generate additional data and guide the development of evi-
dence based smoking cessation programs. Also, intervention research is critically needed to
determine best practices for reducing tobacco use.

This study has several limitations; principal among them is its cross-sectional design which
limits study findings to the reporting of associations between current smoking status and
exposure. The strengths of this study include the study design with its large sample size. More-
over, the anonymous self-administered survey technique employed respecting privacy and
confidentiality ensuring a high response rate (89.7%). The prevalence results can thus act as a
baseline for future studies.

Conclusion

To our knowledge this large population-based cross-sectional study provides the first evidence
for the prevalence of different types of tobacco use including medwakh smoking among adults
(Qataris and non-Qataris) 18 years and above in Qatar. This study reports lower prevalence of
current tobacco use in Qatar (25.2%). This indicates that the introduction of tobacco control
laws since 2002 and upon signing the FCTC in 2003, such as prohibition of advertisement on
tobacco products and event sponsorship from tobacco companies, control on the sales of
tobacco products to minors, designation of smoke-free areas, increase in tobacco taxes and
expansions in provision of smoking cessation services have been effective. A comphensive,
multisectoral tobacco control strategy which relies on government laws and their enforcement,
community awareness aimed at all segments of population including adolescents, and the
avialability of smoking cessation programs is vitally important to achieve further progress.
Measures such as a ban on tobacco adversting, restrictions on smoking in public places/
working environments, tobacco taxation, health warnings against smoking on tobacco prod-
ucts, and other community driven activities are likely to yield additional success and better
results.

PLOS ONE | https://doi.org/10.1371/journal.pone.0250065  April 15, 2021 12/15


https://doi.org/10.1371/journal.pone.0250065

PLOS ONE

Epidemiology of tobacco use in Qatar

Supporting information

S1 File.
(DOCX)

Acknowledgments

The findings achieved herein are solely the responsibility of the authors. We thank the public
relations officers and the volunteers in our data collection sites for facilitating the process of
recruitment. The authors are also thankful for all the participants for filling out the surveys.

Author Contributions

Conceptualization: Ahmad AlMulla.

Formal analysis: Patrick Maisonneuve, Silva Kouyoumjian.

Funding acquisition: Ahmad AlMulla.

Investigation: Ahmad AlMulla.

Methodology: Ahmad AlMulla.

Project administration: Jamal Abdullah BaSuhai, Gafar Mahmoud, Silva Kouyoumjian.
Writing - original draft: Silva Kouyoumjian.

Writing - review & editing: Ahmad AlMulla, Ravinder Mamtani, Sohaila Cheema, Patrick
Maisonneuve.

References

1. Institute for Health Metrics and Evaluation. Findings from the Global Burden of Disease Study 2017.
Seattle, WA: Institute for Health Metrics and Evaluation; 2018.

2. World Health Organisation. WHO global report on trends in prevalence of tobacco smoking 2000-2025
(third edition). Geneva: World Health Organization; 2019.

3. Heydari G, Zaatari G, Al-Lawati JA, El-Awa F, Fouad H. MPOWER, needs and challenges: trends in the
implementation of the WHO FCTC in the Eastern Mediterranean Region. Eastern Mediterranean health
journal = La revue de sante de la Mediterranee orientale = al-Majallah al-sihhiyah li-sharq al-mutawas-
sit. 2018; 24(1):63-71. PMID: 29658622

4. Gordon MRP, Perucic AM, Totanes RAP. Cigarette affordability in the Eastern Mediterranean Region.
Eastern Mediterranean health journal = La revue de sante de la Mediterranee orientale = al-Majallah al-
sihhiyah li-sharqg al-mutawassit. 2020; 26(1):55—-60. https://doi.org/10.26719/2020.26.1.55 PMID:
32043546

5. El-Awa FMS. Regional Summary for the Eastern Mediterranean Region. World Health Organization,
Tobacco Free Initiative, Eastern Mediterranean Regional Office. (https://www.who.int/tobacco/global
data/country_profiles’/EMRO_Summary.pdf?ua=1, accessed 3 March 2020).

6. Al-Mulla AM, Abdou Helmy S, Al-Lawati JA, Al Nasser S, Ali Abdel Rahman S, Almutawa A, et al. Preva-
lence of tobacco use among students aged 13—15 years in Health Ministers’ Council/Gulf Cooperation
Council Member States, 2001-2004. Journal of School Health. 2008; 78(6):337—43.

7. Tobacco Free initiative, Regional Office for the Mediterranean, World Health Organization. The truth
about young people and tobacco. (http://www.emro.who.int/tfi’/know-the-truth/young-people-and-
tobacco.html#youth, accessed 4 March 2020).

8. Othman N, Kasem AO, Salih FA. Waterpipe Smoking among University Students in Sulaimaniyah, Iraqgi
Kurdistan: Prevalence, Attitudes, and Associated Factors. Tanaffos. 2017; 16(3):225-32. PMID:
29849676

9. Palipudi KM, Mbulo L, Morton J, Mbulo L, Bunnell R, Blutcher-Nelson G, et al. Awareness and Current
Use of Electronic Cigarettes in Indonesia, Malaysia, Qatar, and Greece: Findings From 2011-2013
Global Adult Tobacco Surveys. Nicotine Tob Res. 2016; 18(4):501-7. https://doi.org/10.1093/ntr/
ntv081 PMID: 25895951

PLOS ONE | https://doi.org/10.1371/journal.pone.0250065  April 15, 2021 13/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0250065.s001
http://www.ncbi.nlm.nih.gov/pubmed/29658622
https://doi.org/10.26719/2020.26.1.55
http://www.ncbi.nlm.nih.gov/pubmed/32043546
https://www.who.int/tobacco/global_data/country_profiles/EMRO_Summary.pdf?ua=1
https://www.who.int/tobacco/global_data/country_profiles/EMRO_Summary.pdf?ua=1
http://www.emro.who.int/tfi/know-the-truth/young-people-and-tobacco.html#youth
http://www.emro.who.int/tfi/know-the-truth/young-people-and-tobacco.html#youth
http://www.ncbi.nlm.nih.gov/pubmed/29849676
https://doi.org/10.1093/ntr/ntv081
https://doi.org/10.1093/ntr/ntv081
http://www.ncbi.nlm.nih.gov/pubmed/25895951
https://doi.org/10.1371/journal.pone.0250065

PLOS ONE

Epidemiology of tobacco use in Qatar

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

World Health Organization. WHO Report on the Global Tobacco Epidemic 2019. Geneva: World
Health Organization; 2019.

World Health Organization (WHO). Global Adult Tobacco Adult Survey. Factsheet Qatar 2013, http://
www.emro.who.int/images/stories/tfi/documents/FACT_SHEETS/FS_GATS_Qatar_2013.pdf. 2013.

Al-Mulla A, Bener A. Cigarette Smoking Habits among Qatari Population. Public Health Medicine. 2003;
4(3):41-4.

World Health Organization (WHO). Sultanate of Oman STEPS Survey 2017. Factsheet. Available
https://www.who.int/ncds/surveillance/steps/Oman_STEPS_2017_Fact_Sheet.pdf. 2017.

World Health Organization (WHO). Kuwait STEPS Survey 2014. Factsheet. Available https://
untobaccocontrol.org/impldb/wp-content/uploads/reports/kuwait_2016_annex1_STEPS_2014.pdf.
2014.

Almubark R, Althumiri N, Algahtani A, BinDhim N. The Prevalence of Cigarette Smoking in Saudi Arabia
in 2018. Food and Drug Regulatory Science Journal. 2018; 1:1.

World Health Organization (WHO). Irag STEPS Survey 2015. Factsheet. Available https://www.who.
int/ncds/surveillance/steps/Iraq_2015_STEPS_FactSheet.pdf. 2015.

Sibai AM, Iskandarani M, Darzi A, Nakkash R, Saleh S, Fares S, et al. Cigarette smoking in a Middle
Eastern country and its association with hospitalisation use: a nationwide cross-sectional study. BMJ
open. 2016; 6(4):e009881—e. https:/doi.org/10.1136/bmjopen-2015-009881 PMID: 27059466

AlMulla AA, Kouyoumijian S, EINakib N. Prevalence, knowledge, attitude and practice of tobacco cessa-
tion among governmental healthcare workers in Qatar (under review). BMJ Open. 2020.

Ministry of Public Health in Qatar. Law No.10 of 2016 on the Control of Tobacco and its Derivatives.
Available at https://www.tobaccocontrollaws.org/files/live/Qatar/Qatar%20-%20TC%20Law%202016.
pdf. 2016.

General Secretariat For Development Planning. Qatar National Vision 2030. Available at https://www.
gco.gov.qga/wp-content/uploads/2016/09/GCO-QNV-English.pdf. 2008.

AlMulla A, Hassan-Yassoub N, Fu D, El-Awa F, Alebshehy R, Ismail M, et al. Smoking cessation ser-
vices in the Eastern Mediterranean Region: highlights and findings from the WHO Report on the Global
Tobacco Epidemic 2019. Eastern Mediterranean health journal = La revue de sante de la Mediterranee
orientale = al-Majallah al-sihhiyah li-sharg al-mutawassit. 2020; 26(1):110-5. https://doi.org/10.26719/
2020.26.1.110 PMID: 32043553

Memon A, Moody PM, Sugathan TN, el-Gerges N, al-Bustan M, al-Shatti A, et al. Epidemiology of
smoking among Kuwaiti adults: prevalence, characteristics, and attitudes. Bulletin of the World Health
Organization. 2000; 78(11):1306—15. PMID: 11143190

CDC. Tobacco use. Smoking and Secondhand smoke. Vital Signs Available https://wwwcdcgov/
vitalsigns/tobaccouse/smoking/indexhtml. 2010.

Hawari FI, Bader RK. Advancing Tobacco Dependence Treatment Services in the Eastern Mediterra-
nean Region: International collaboration for training and capacity-building. Sultan Qaboos University
medical journal. 2014; 14(4):e442-7. PMID: 25364544

Maziak W, Nakkash R, Bahelah R, Husseini A, Fanous N, Eissenberg T. Tobacco in the Arab world: old
and new epidemics amidst policy paralysis. Health Policy Plan. 2014; 29(6):784—94. https://doi.org/10.
1093/heapol/czt055 PMID: 23958628

Akl EA, Ward KD, Bteddini D, Khaliel R, Alexander AC, Lotfi T, et al. The allure of the waterpipe: a narra-
tive review of factors affecting the epidemic rise in waterpipe smoking among young persons globally.
Tob Control. 2015; 24 Suppl 1:i13-i21. https://doi.org/10.1136/tobaccocontrol-2014-051906 PMID:
25618895

Jawad M, El Kadi L, Mugharbil S, Nakkash R. Waterpipe tobacco smoking legislation and policy enact-
ment: a global analysis. Tob Control. 2015; 24 Suppl 1:i60-i5. https://doi.org/10.1136/tobaccocontrol-
2014-051911 PMID: 25550418

Nakkash R, Lotfi T, Bteddini D, Haddad P, Najm H, Jbara L, et al. A Randomized Controlled Trial of a
Theory-Informed School-Based Intervention to Prevent Waterpipe Tobacco Smoking: Changes in
Knowledge, Attitude, and Behaviors in 6th and 7th Graders in Lebanon. Int J Environ Res Public Health.
2018; 15(9).

Ahmad Al-Mulla. Impact of a school-based shisha use prevention program in Qatar: A pilot study. Qatar
Foundation Annual Research Forum Proceedings BIOP 069. 2013.

Aden B, Karrar S, Shafey O, Al Hosni F. Cigarette, Water-pipe, and Medwakh Smoking Prevalence
Among Applicants to Abu Dhabi’s Pre-marital Screening Program, 2011. Int J Prev Med. 2013; 4
(11):1290-5. PMID: 24404364

PLOS ONE | https://doi.org/10.1371/journal.pone.0250065  April 15, 2021 14/15


http://www.emro.who.int/images/stories/tfi/documents/FACT_SHEETS/FS_GATS_Qatar_2013.pdf
http://www.emro.who.int/images/stories/tfi/documents/FACT_SHEETS/FS_GATS_Qatar_2013.pdf
https://www.who.int/ncds/surveillance/steps/Oman_STEPS_2017_Fact_Sheet.pdf
https://untobaccocontrol.org/impldb/wp-content/uploads/reports/kuwait_2016_annex1_STEPS_2014.pdf
https://untobaccocontrol.org/impldb/wp-content/uploads/reports/kuwait_2016_annex1_STEPS_2014.pdf
https://www.who.int/ncds/surveillance/steps/Iraq_2015_STEPS_FactSheet.pdf
https://www.who.int/ncds/surveillance/steps/Iraq_2015_STEPS_FactSheet.pdf
https://doi.org/10.1136/bmjopen-2015-009881
http://www.ncbi.nlm.nih.gov/pubmed/27059466
https://www.tobaccocontrollaws.org/files/live/Qatar/Qatar%20-%20TC%20Law%202016.pdf
https://www.tobaccocontrollaws.org/files/live/Qatar/Qatar%20-%20TC%20Law%202016.pdf
https://www.gco.gov.qa/wp-content/uploads/2016/09/GCO-QNV-English.pdf
https://www.gco.gov.qa/wp-content/uploads/2016/09/GCO-QNV-English.pdf
https://doi.org/10.26719/2020.26.1.110
https://doi.org/10.26719/2020.26.1.110
http://www.ncbi.nlm.nih.gov/pubmed/32043553
http://www.ncbi.nlm.nih.gov/pubmed/11143190
https://wwwcdcgov/vitalsigns/tobaccouse/smoking/indexhtml
https://wwwcdcgov/vitalsigns/tobaccouse/smoking/indexhtml
http://www.ncbi.nlm.nih.gov/pubmed/25364544
https://doi.org/10.1093/heapol/czt055
https://doi.org/10.1093/heapol/czt055
http://www.ncbi.nlm.nih.gov/pubmed/23958628
https://doi.org/10.1136/tobaccocontrol-2014-051906
http://www.ncbi.nlm.nih.gov/pubmed/25618895
https://doi.org/10.1136/tobaccocontrol-2014-051911
https://doi.org/10.1136/tobaccocontrol-2014-051911
http://www.ncbi.nlm.nih.gov/pubmed/25550418
http://www.ncbi.nlm.nih.gov/pubmed/24404364
https://doi.org/10.1371/journal.pone.0250065

PLOS ONE

Epidemiology of tobacco use in Qatar

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

Jayakumary M, Jayadevan S, Ranade AV, Mathew E. Prevalence and pattern of dokha use among
medical and allied health students in Ajman, United Arab Emirates. Asian Pac J Cancer Prev. 2010; 11
(6):1547-9. PMID: 21338195

Vupputuri S, Hajat C, Al-Hougani M, Osman O, Sreedharan J, Ali R, et al. Midwakh/dokha tobacco use
in the Middle East: much to learn. Tobacco control. 2016; 25(2):236—41. https://doi.org/10.1136/
tobaccocontrol-2013-051530 PMID: 25342581

Almogbel F, Aimugbil S, Rabbani U, Almogbel Y. Prevalence and predictors of midwakh smoking
among male students of Qassim University, Al-Qassim, Saudi Arabia. Tob Induc Dis. 2020; 18(Septem-
ber). https://doi.org/10.18332/tid/125725 PMID: 33408598

Al-Hougani M, Leinberger-Jabari A, Al Naeemi A, Al Junaibi A, Al Zaabi E, Oumeziane N, et al. Patterns
of tobacco use in the United Arab Emirates Healthy Future (UAEHFS) pilot study. PLoS One. 2018; 13
(5):e0198119—e. https://doi.org/10.1371/journal.pone.0198119 PMID: 29847569

Al-Hougani M, Ali R, Hajat C. Tobacco smoking using Midwakh is an emerging health problem—evi-
dence from a large cross-sectional survey in the United Arab Emirates. PLoS One. 2012; 7(6):€39189—
e. https://doi.org/10.1371/journal.pone.0039189 PMID: 22720071

Al Agili DE, Park H-K. The Prevalence and Determinants of Tobacco Use Among Adolescents in Saudi
Arabia. Journal of School Health. 2012; 82(3):131-8. https://doi.org/10.1111/j.1746-1561.2011.00676.x
PMID: 22320337

Hajeb R. Prevalence of oral mucosal lesions and related risk habits in outpatient dental clinics in Malay-
sia and Yemen 2010. [Accessed 22 Sept 2020]. http://studentsrepo.um.edu.my/3670/2/SECOND_
PART._DR._RAJI_MANSOOR._DISSERTATION.pdf 2015.

Global Tobacco Economics C. The health, poverty, and financial consequences of a cigarette price
increase among 500 million male smokers in 13 middle income countries: compartmental model study.
BMJ. 2018; 361:k1162. https://doi.org/10.1136/bmj.k1162 PMID: 29643096

Marquez PV, Moreno-Dodson B. Tobacco Tax Reform at the Crossroads of Health and Development:
A Multisectoral Perspective. World Bank, Washington, DC. World Bank. https://openknowledge.
worldbank.org/handle/10986/28494 2017.

Maciosek MV, LaFrance AB, St Claire AW, Keller PA, Xu Z, Schillo BA. The 20-year impact of tobacco
price and tobacco control expenditure increases in Minnesota, 1998-2017. PLoS One. 2020; 15(3):
€0230364. https://doi.org/10.1371/journal.pone.0230364 PMID: 32187225

Dar-Odeh NS, Bakri FG, Al-Omiri MK, Al-Mashni HM, Eimar HA, Khraisat AS, et al. Narghile (water
pipe) smoking among university students in Jordan: prevalence, pattern and beliefs. Harm Reduction
Journal. 2010; 7(1):10. https://doi.org/10.1186/1477-7517-7-10 PMID: 20497563

Almogbel YS, Abughosh SM, Almogbel FS, Alhaidar IA, Sansgiry SS. Predictors of smoking among
male college students in Saudi Arabia. Eastern Mediterranean health journal = La revue de sante de la
Mediterranee orientale = al-Majallah al-sihhiyah li-sharq al-mutawassit. 2013; 19(11):909-14. PMID:
24673080

Tucktuck M, Ghandour R, Abu-Rmeileh NME. Waterpipe and cigarette tobacco smoking among Pales-
tinian university students: a cross-sectional study. BMC public health. 2017; 18(1):1—. https://doi.org/10.
1186/s12889-017-4524-0 PMID: 28693529

Wang MP, Ho SY, Lo WS, Lai MK, Lam TH. Smoking is associated with poor self-rated health among
adolescents in Hong Kong. Nicotine Tob Res. 2012; 14(6):682—7. https://doi.org/10.1093/ntr/ntr266
PMID: 22180586

PLOS ONE | https://doi.org/10.1371/journal.pone.0250065  April 15, 2021 15/15


http://www.ncbi.nlm.nih.gov/pubmed/21338195
https://doi.org/10.1136/tobaccocontrol-2013-051530
https://doi.org/10.1136/tobaccocontrol-2013-051530
http://www.ncbi.nlm.nih.gov/pubmed/25342581
https://doi.org/10.18332/tid/125725
http://www.ncbi.nlm.nih.gov/pubmed/33408598
https://doi.org/10.1371/journal.pone.0198119
http://www.ncbi.nlm.nih.gov/pubmed/29847569
https://doi.org/10.1371/journal.pone.0039189
http://www.ncbi.nlm.nih.gov/pubmed/22720071
https://doi.org/10.1111/j.1746-1561.2011.00676.x
http://www.ncbi.nlm.nih.gov/pubmed/22320337
http://studentsrepo.um.edu.my/3670/2/SECOND_PART._DR._RAJI_MANSOOR._DISSERTATION.pdf
http://studentsrepo.um.edu.my/3670/2/SECOND_PART._DR._RAJI_MANSOOR._DISSERTATION.pdf
https://doi.org/10.1136/bmj.k1162
http://www.ncbi.nlm.nih.gov/pubmed/29643096
https://openknowledge.worldbank.org/handle/10986/28494
https://openknowledge.worldbank.org/handle/10986/28494
https://doi.org/10.1371/journal.pone.0230364
http://www.ncbi.nlm.nih.gov/pubmed/32187225
https://doi.org/10.1186/1477-7517-7-10
http://www.ncbi.nlm.nih.gov/pubmed/20497563
http://www.ncbi.nlm.nih.gov/pubmed/24673080
https://doi.org/10.1186/s12889-017-4524-0
https://doi.org/10.1186/s12889-017-4524-0
http://www.ncbi.nlm.nih.gov/pubmed/28693529
https://doi.org/10.1093/ntr/ntr266
http://www.ncbi.nlm.nih.gov/pubmed/22180586
https://doi.org/10.1371/journal.pone.0250065

