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Introduction
Tobacco is the only legal drug that kills many of its users 
when used exactly as intended (1). The World Health 
Organization (WHO) has estimated that tobacco use 
(smoking and not smoking) is currently responsible for 
the death of ~6 million people worldwide each year (1).

A previous study in 2004 investigating tobacco use 
among university students in the Syrian Arab Republic 
showed worrying trends, with 23% of students smoking 
cigarettes and 15% smoking waterpipes (2). In 2008, 
investigations of cigarette and waterpipe smoking 
among Syrian medical students showed that the overall 
prevalence of tobacco smoking was 10.9% for cigarettes, 
23.5% for waterpipe and 7.3% for both (3).

Since the beginning of the Syrian war in 2011, the 
Syrian Arab Republic has experienced a decline in 
national standards of living and steep rises in the prices 
of commodities, as well as many changes in the social 
and economic lives of Syrians (4). By July 2013, the 
Syrian economy had shrunk by 45% since the start of the 
conflict; unemployment increased fivefold; the value of 
the currency decreased to a 6th of its prewar value; and 
the public sector lost US$ 15 billion (4, 5). As of late of 2014, 
around 60% of Syrians are jobless and around the same 
proportion live in extreme poverty, meaning that they 

cannot afford the basics that they need to stay alive or 
support their household, according to a United Nations 
backed report (6). Today, the median Syrian salary is < 
16 000 Syrian pounds per month (7) (approximately US$ 
64). It is estimated that out of the 10.8 million Syrians 
affected by the conflict, ~6.5 million have been displaced 
(8). Education is in a state of collapse with 50.8% of all 
school-age children no longer attending school during 
2014–2015. Furthermore, almost half of all children in 
Syria are 3 years behind where they are expected to be 
in standard grade objectives (6). These dramatic changes 
may combine to affect smoking habits among Syrians.

In 2012, noncommunicable diseases (NCDs) were 
the leading cause of death worldwide (9). Patients with 
NCDs in low- and middle-income countries have rapid 
disease progression (10), therefore, the impact of NCDs 
is particularly severe in these countries (9). However, 
governments of low- and middle-income countries fail 
to keep pace with the growing demands for prevention 
of NCDs (10). Tobacco is one of the four most common 
modifiable risk factors for NCDs (10). The role of tobacco 
in NCDs highlights the importance of investigating 
its consumption, especially in a low-income, war-torn 
country like the Syrian Arab Republic.

In this study, we aimed to determine the prevalence of 
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cigarette smoking among university students during the 
crisis in Damascus, Syrian Arab Republic, and the impact 
of the war on smoking behaviour. We also investigated 
students’ knowledge and awareness of the risks of 
smoking.

Methods
Study design
We conducted an online cross-sectional survey at 
Damascus University on 31 May 2015 during the WHO 
“World No Tobacco Day”. The survey was directed 
only at undergraduate students. Accordingly, 2000 
undergraduate students from all years and colleges 
were randomly selected from the university students’ 
lists, and invited to participate in the online survey via 
Google Forms after they logged into their personal email 
to ensure no repeated results were generated. The total 
number of responses was 1057 with a response rate of 
52.85%; 30 of these responses were incomplete and were 
excluded.

The questionnaire was written in Arabic and consisted 
of 17 questions about the demographic and academic 
details of the participants; their smoking behaviour 
before and after the beginning of the Syrian war; family 
and peer smoking behaviour; and personal attitudes and 
beliefs about smoking and quitting. The questionnaire 
was designed by the authors after reviewing the related 
medical literature and was not piloted or validated locally. 
Questions were in multiple choice format. We added an 
“others” option, with a space to provide participants’ 
unique answers to questions that investigated reasons 
for starting, quitting or not trying smoking.

Definitions
Smoking status was established in accordance with the 
criteria for cigarette smoking used in the US Centers 
for Disease Control and Prevention (CDC) Morbidity 
and Mortality Weekly Report. (11). The criteria defined 
a current smoker as a person who had smoked ≥ 100 
cigarettes during their lifetime and was currently 
smoking. A former smoker was defined as a person who 
had smoked ≥ 100 cigarettes during their lifetime but 
reported quitting smoking. Individuals who reported 
smoking < 100 cigarettes during their lifetime or having 
never smoked were categorized as nonsmokers. Those 
who were defined as former smokers or nonsmokers 
were classified as currently nonsmokers.

For waterpipe smoking, participants were asked if they 
smoked a waterpipe as a regular habit. Characteristics of 
use pattern, such as frequency, were considered to be out 
of scope for this study and were not assessed.

Students studying medicine, dentistry or pharmacy 
were categorized as health profession students. Students 
from other faculties were categorized as non-health 
profession students.

Ethical issues
Before distributing the questionnaire, the objectives of 

the study were explained to the participants, and they 
were informed that their participation was voluntary, 
and anonymity was assured. Ethical approval of the 
study was obtained from the Ethics Committee, Faculty 
of Medicine, Damascus University.

Statistical analysis
Participants’ characteristics were reported as frequencies 
and percentages (for categorical variables) or means and 
standard deviations (SDs) (for continuous variables). To 
investigate the statistical significance of the differences 
in participants’ characteristics between current cigarette 
smokers and current nonsmokers, we used the χ2 test (for 
categorical variables) or t test (for continuous variables). 
P<0.05 was the level of statistical significance in all 
statistical tests. Risks were reported as odds ratio (OR) 
with 95% confidence interval (CI). All statistical analyses 
were carried out using SPSS version 20.0 (SPSS, Chicago, 
IL, USA).

Results
Participants’ characteristics and smoking 
prevalence
Participants’ characteristics are reported in Table 1. The 
study sample consisted of 575 men (55.9%) and 452 women 
(44.1%), with an overall mean age (SD) of 21.55 (2.04) years 
(range 18–26 years). The overall prevalence of current 
tobacco smoking was 24.73% for cigarettes (39.82% male, 
5.54% female), and 30.4% for waterpipe (33.2% male, 26.8% 
female). Overall prevalence of former cigarette smokers 
was 4.47% (7.3% male, 0.88% female). Mean age for current 
smokers and current nonsmokers was 21.98 (1.92) and 21.34 
(2.06) years, respectively. Prevalence of cigarette smoking 
was significantly higher in male compared to female 
students (39.82% and 5.54% respectively; P < 0.001); in non-
health profession compared to health profession students 
(31.26% and 18.56% respectively; P < 0.001); and in students 
living away from their families compared to those living 
with their families (42.34% and 20.58% respectively; P < 
0.0001). There was no significant difference in prevalence 
of smoking cigarettes between those from rural or urban 
areas (24.4% and 24.9% respectively; P = 0.87). There was 
no significant difference between those in their 1st, 
2nd or advanced (3rd or more) year of study regarding 
being current smokers (P=0.19), or between those who 
changed their residence due to war and those who did 
not (P=0.26). Mean number of close friends who were 
currently smoking cigarettes was significantly higher 
in current smokers compared to nonsmokers (3.19 and 
1.75 respectively; P<0.001). Mean number of household 
members who were currently smoking cigarettes was 
significantly higher in current smokers compared to 
nonsmokers (1.73 and 1.49 respectively; P = 0.015).
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Characteristics and smoking pattern of 
current cigarettes smokers
Data about smoking patterns of current smokers before 
and after the beginning of the Syrian war are shown in 
Table 2. The results indicate a possible negative effect of 
the war on smoking behaviour. Mean reported number 
of daily cigarettes smoked increased significantly from 
8.84 (7.91) before to 14.83 (7.13) (P<000.1). One hundred 
and thirty-five smokers (53.1%) reported that the number 
of cigarettes smoked per day had increased since the 
beginning of the war, while 105 (41.4%) reported no 
change and only 14 (5.5%) reported a decrease in their 
cigarette consumption. After the beginning of the war, 
88 current smokers (34.7%) reported a monthly cost of 
cigarette smoking of 3000–5000 Syrian pounds. Only 
33 smokers (13%) reported a monthly cost of 1000–3000 
Syrian pounds. The most common reported reasons for 
smokers to continue smoking were being addicted to 
smoking and habit (33.5% of smokers), and personal life 
distress (20.9% of smokers). The least reported reason was 

the influence of friends (2% of smokers).

Main reasons for starting, quitting and not 
trying smoking
The reasons that made current and former smokers start 
smoking was to handle stress (38%), followed by friends’ 
influence (29.6%), trying a new experience (25.6%), the 
Syrian war (3.6%) and finally influence of family (3%). The 
reasons to quit smoking were personal health concerns 
(71.73%), increased cost (17.4%), family concern (4.3%) 
and other reasons not listed in the survey (6.5%). Health 
concerns (73.7%) and religious beliefs (23.2%) were the two 
main reasons for not trying to smoke among those who 
had never smoked, followed by financial concerns (1.3%), 
work (1%) and other reasons not listed in the survey (0.7%).

Students’ knowledge about cigarette 
smoking and awareness about risks of 
smoking
More than two thirds of all participants agreed with 

Table 1 Participants’ characteristics

n = 1027 Current cigarette 
smokers (n = 254)

Current cigarette 
nonsmokers (n = 773) Pa

Age: mean (SD), yr 21.55 (2.04) 21.98 (1.92) 21.34 (2.06) < 0.001*

Gender, n (%)

Male 575 (55.9%) 229 (39.82%) 346 (60.17%)
< 0.001*

Female 452 (44.1%) 25 (5.54%) 427 (94.46%)

Field of study, n (%)

Health professions students 528 (51.4%) 98 (18.56%) 430 (81.43%)
< 0.001*

Non-health professions students 499 (48.6%) 156 (31.26%) 343 (68.73%)

Year of study, n (%)

1st 108 (10.5%) 19 (17.59%) 89 (82.4%)

0.192nd 268 (26.1%) 68 (25.37%) 200 (74.62%)

Advanced (≥ 3rd) 651 (63.4%) 167 (25.6%) 484 (74.34%)

Living status, n (%)

Away from family 196 (19.1%) 83 (42.34%) 113 (57.65%)
< 0.001*

With family 831 (80.9%) 171 (20.58%) 660 (79.42%)

Origin, n (%)

Urban 699 (68.1%) 174 (24.9%) 525 (75.1%)
0.87

Rural 328 (31.9%) 80 (24.4%) 248 (75.6%)

Change of residence after beginning of war, n (%)

Yes 374 (36.4%) 100 (26.7%) 274 (73.3%)
0.26

No 653 (63.6%) 154 (23.6%) 499 (76.4%)

No. of close friends smoking 
cigarettes, mean (SD) 2.11 (1.65) 3.19 (1.06) 1.75 (1.65) < 0.001*

No. of household members 
smoking cigarettes, mean (SD) 1.55 (1.36) 1.73 (1.42) 1.49 (1.33) 0.015*

Waterpipe smoking, n (%)

Yes 312 (30.4%) 135 (43.3%) 177 (56.7%)
< 0.001*

No 715 (69.6%) 119 (16.6%) 596 (83.4%)

*Significant at the level of 0.05. 
aComparing participants’ characteristics according to their current smoking status. 
SD = standard deviation.
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statements about some harmful aspects of smoking (Table 
3). However, a smaller percentage of current smokers 
agreed with those statements compared to current 
nonsmokers, indicating lower knowledge and awareness 
about risks of smoking among current smokers.

Discussion
Understanding prevalence and factors associated with 
cigarette smoking among students is a major public health 
concern in developing countries. Because of the delayed 
health effects of smoking, morbidity and mortality 
attributable to smoking in developing countries have not 
yet surpassed those in developed countries but are likely 
to do so in the near future (12, 13). Our study revealed that 
current smoking prevalence (39.82% male; 5.54% female; 
24.73% overall) was high compared to that reported among 
Syrian students in 2004 (30.9% male; 7.5% female) (2) and 
2008 (15.8% male; 3.3% female; 10.9% overall) (3) before 
the beginning of the Syrian war. However, it remained 
close to the prevalence in neighbouring countries such as 
Lebanon (26.3%) (14) and Jordan (50.2% male; 6.5% female; 
28.6% overall) (15). Comparing smoking prevalence across 
these studies might be limited by the fact that each study 
adopted a different smoking status definition, which 
may partially explain the differences in prevalence.

There were important gender differences in tobacco 
smoking habits. Prevalence of cigarette smoking was 
significantly higher in men compared to women. 
Jarallah et al. (16) reported that significantly more men 
than women smoke in Arab countries because of social 
stigma against women smoking, which is seen as 
shameful behaviour. Mean ages for current cigarette 
smokers and current nonsmokers were 21.98 and 21.34 
years, respectively. Moreover, there was no significant 

difference in smoking prevalence between 1st, 2nd or 
advanced year (3rd or more) students, indicating that 
all students are subject to the factors that can lead to 
increased cigarette consumption, regardless of their age 
and study stage.

Monthly cost of cigarette smoking after the beginning 
of the war varied among participants, potentially due 
to differences in the number and brand of cigarettes 
that they consumed. Although the monthly costs seem 
small when converted to US dollars, they are considered 
relatively large expenses in the context of Syrians’ 
incomes. The price of tobacco products also varies widely 
based on the origin (locally manufactured or imported) 
and brand. In addition, the study showed less awareness 
about the deleterious effects of smoking among smokers 
when compared to nonsmokers. This difference may 
be reflected by the significantly lower prevalence of 
cigarette smoking among students of health professions 
compared to those attending other study programmes. 
Due to the deterioration in health and education and the 
scarcity of health awareness campaigns in the Syrian 
Arab Republic, which is a developing country, the public 
are expected to have limited knowledge about the risks 
of smoking. This lack of awareness may contribute to 
increased prevalence of smoking, simply because people 
do not know how smoking can be harmful to them.

The study reveals a potential negative effect of the 
war on students’ smoking habits: more than half of 
smokers reported an increase in the number of cigarettes 
consumed per day, and the mean number of cigarettes 
smoked daily has almost doubled since the beginning 
of the war. Data about increased cigarette consumption 
after the beginning of the war are subjective and 

Table 2 Characteristics and smoking pattern of current cigarettes smokers (n = 254)
No. of daily cigarettes smoked before the war, mean (SD) 8.84 (7.91)

No. of daily cigarettes smoked after beginning of war, mean (SD) 14.83 (7.13)

Changes in smoking habits after beginning of war, n (%)

Increased 135 (53.1%)

Decreased 14 (5.5%)

Same 105 (41.4%)

Monthly costs of cigarettes smoked after beginning of war (SP), n (%)

< 1000 74 (29.1%)

1000–3000 33 (13%)

3000–5000 88 (34.7%)

> 5000 59 (23.2%)

Main reason to continue smoking, n (%)

Personal life distress 53 (20.9%)

Lack of willpower to quit 41 (16.1%)

Friends 5 (2%)

Addiction/habit 85 (33.5%)

Stressors related to the Syrian war 12 (4.7%)

Others 58 (22.8%)

SD = standard deviation; SP, Syrian pound.
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only express the participants’ own perspectives and 
experiences. An objective, less-biased method, should be 
used in future studies to verify the negative effect of the 
war on smoking among Syrian students.

With regard to the law, a presidential decree to ban 
smoking in public spaces came into effect in 2010 (17). 
Few data exist about the effectiveness of antismoking 
legislation in the Syrian Arab Republic. A report from the 
WHO (18) showed that many of the data about antismoking 
measures were not available. The antismoking measures 
that were reported included taxation of cigarettes 
(58% of retail price is tax), bans on tobacco advertising 
on television and radio and internet, in magazines 
and newspapers, and bans on tobacco promotion and 
sponsorship. However, there is no evidence of the proper 
application of these laws during the war. Increased chaos, 
absence of government authority in many parts of the 
Syrian Arab Republic, and war-caused deterioration in all 
aspects of life suggest a limited application of such laws.

Smokers had to assess and remember their smoking 
consumption before and after the beginning of the war, 
so recall bias was one of the major limitations in this 
study. Another major limiting factor was the use of a 
nonpiloted, nonvalidated questionnaire. In addition, 
the relationship between smoking and war may have 
been subject to cofounding factors. The conduct of such 
research in a disturbed atmosphere, as in the Syrian 
Arab Republic during the ongoing crisis, imposed some 
challenges such as funding for research and meeting 
some students who were hesitant to participate, possibly 
concerned about privacy and safety. This was of course 
in addition to the unsafe environment caused by the 
ongoing war. We managed to overcome such challenges 

by collaborative teamwork, and by discussing with the 
participants the aims and importance of the research.

Overall, we believe that the suggested increase in 
tobacco consumption can be attributed to the increased 
life stressors during the war, lack of application and 
maintenance of antismoking laws, and the decrease in 
antismoking campaigns that may have led to decreased 
public awareness about the negative effects of tobacco. In 
the light of these results, we urge policy makers in the 
Syrian Arab Republic to ensure more public education 
about the harm of smoking, and ensure application of 
relevant legislation to address the potential increase 
in smoking rates among Syrian students. We also 
recommend that volunteer teams in the Syrian Arab 
Republic, the healthcare community and media 
professionals make more efforts to raise awareness about 
the risks of smoking. Universities and schools can play a 
role in increasing awareness of the harm of smoking and 
facilitating tobacco cessation programmes for students.

In conclusion, the Syrian war is associated with 
increased tobacco consumption among university 
students. This will aggravate the long-term negative 
effects of the war upon civilians, and impose an additional 
challenge for health organizations. We recommend 
increasing efforts towards education about smoking in 
the community and among students who are currently 
living in conflict areas, as students play an important 
role in the spread of knowledge and raising awareness in 
their communities. 

Funding: None.

Competing interests: None declared.

Table 3 Students’ knowledge about cigarette smoking and awareness about risks of smoking

Statement Total (n = 1027) Current cigarette 
smokers (n = 254)

Current non-
smokers (n = 773) P a

Rates of lung cancer significantly higher in all smokers 
compared to nonsmokers. 690 (67.2%) 148 (58.3%) 542 (70.2%) < 0.001*

Smokers are more exposed to heart and cardiovascular 
diseases than nonsmokers are 783 (76.2%) 175 (68.9%) 608 (78.65%) 0.002*

Smoking during pregnancy is harmful to the baby 737 (71.7%) 147 (57.9%) 590 (76.3%) < 0.001*

Passive smoking is harmful to nonsmokers 711 (69.2%) 109 (42.9%) 602 (77.87%) < 0.001*

Smoking is an addiction 681 (66.3%) 160 (63%) 521 (67.4%) 0.197

Data are presented as n (%) for those who agree to the corresponding statement. 
*Significant at the level of 0.05. 
aComparing participants’ agreement to each corresponding statement according to their current smoking status.

Comportements et schémas tabagiques parmi les étudiants à l’université durant la 
crise syrienne

Résumé
Contexte : La guerre qui sévit en République arabe syrienne a conduit à de nombreuses modifications dans la vie sociale 
et économique des Syriens. À ce jour, aucune étude ne documente la relation entre les comportements tabagiques et la 
guerre.
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سلوك التدخين وأنماطه في صفوف الطلاب الجامعيين خلال الأزمة السورية
عمرو إدريس، طارق السعدي، طارق ترك، محمود الخطيب، محمد زكريا، بشر صواف، باسل إدريس

الخلاصة
الخلفية: أسفرت الحرب الدائرة في سوريا عن كثير من التغييرات في الحياة الاجتماعية والاقتصادية للسوريين. ولم توثّق، حتى تاريخه، أي دراسة 

للعلاقة بين سلوك التدخين والحرب.
الهدف: تحديد مدى انتشار تدخين السجائر بين الطلاب الجامعيين خلال الأزمة في دمشق، الجمهورية العربية السورية ، وأثر الحرب على سلوك 

التدخين.
طرق البحث: أجرينا مسحاً مقطعياً مغْفل الأسماء على الإنترنت لما مجموعه 1027 طالباً في المرحلة الجامعية من جميع السنوات الدراسية والكليات 

في جامعة دمشق.
أن  وتبيّن  )الأرجيلة(.  الشيشة  لتدخين  بالنسبة  السجائر، و%30.4  لتدخين  بالنسبة  التبغ %24.73  تدخين  العام لانتشار  المستوى  بلغ  النتائج: 
مستوى انتشار تدخين السجائر أعلى بكثير بين الرجال وطلاب غير المهن الطبية والطلاب المغتربين عن أسرهم. ولم تظهر أي اختلافات كبيرة في 
مستوى انتشار تدخين السجائر عند مقارنة الطلاب وفقاً لمكان نشأتهم )ريفيين مقابل حضريين(، وسنة الدراسة، وتغيير محل الإقامة بسبب الحرب. 
وتبيّن ارتباط الحرب بزيادة كبيرة في متوسط عدد السجائر المدخّنة يومياً، وأفاد 53.1% من المدخنين بزيادة عدد السجائر التي يستهلكونها يومياً منذ 
اندلاع الحرب. وتمثل زيادة التدخين شاغلًا صحياً إضافياً في مناطق النزاع وقد تتطلب اهتماماً وجهوداً خاصة من جانب السلطات المعنية بالصحة 

العمومية. 
الاستنتاجات: تمثل زيادة معدلات التدخين شاغلًا صحياً إضافياً في مناطق النزاع وقد تتطلب اهتماماً وجهوداً خاصةً من جانب السلطات المعنية 

بالصحة العامة.
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