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Abstract

Background/Aim: Few studies have been published on
the prevalence of smoking among healthcare workers and
smoking triggers. This study sought to determine smoking
prevalence and identify factors associated with the initiation
of smoking.

Methods: The pre-designed questionnaire in this cross-sec-
tional study on healthcare workers at Prince Mohammed
bin Abdulaziz Hospital in Riyadh, Saudi Arabia included
items on demographics, smoking habits and smoking his-
tory, factors associated with smoking, and beliefs about
smoking.

Results: The study sample comprised 343 healthcare
workers, of whom 117 (34.1%) were current and past
smokers. The most common reason for smoking was
stress relief (n = 78, 22.7%). In the 12 months before
the survey, 48 respondents (14.0%) tried to quit smok-
ing. Ninety-two (26.8%) stated that their workplace for-
bids smoking; however, 95 (27.7%) would smoke in the
gardens and 59 (17.2%), in smoking-designated areas.
Around half of the respondents (n = 161, 46.9%) said
their co-workers also smoke. Smoking was significant-
ly correlated with male gender, tight work schedules,
obesity, high monthly income, and co-workers who also
smoked.

Conclusion: More than One-third of our surveyed
healthcare professionals smoke. Tendency to smoke is
higher among workers who have tight work schedules
and co-workers who also smoke. Smoking policies and
strict no smoking rules are failing to deter individuals
from smoking.
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Introduction

Tobacco smoking is a major public health concern.
The global smoking prevalence is about 12%, which
translates into over one billion tobacco smokers [1].
The annual worldwide mortality rate secondary to
tobacco smoking was projected to reach 7 million by
2030, and rates can be higher in low- and middle-in-
come countries [1]. Smoking prevalence in Middle
Eastern and African countries is increasing [2]. In Saudi
Arabia, the prevalence ranges from 2.4% to 52.3%, de-
pending on region [3].

Although conventional cigarettes remained the most
common form of tobacco smoking, prevalence of wa-
terpipe smoking (hookah, hubbly-bubbly, and narghile
smoking) has increased in the past decade [4-6]. Elec-
tronic cigarettes (e-cigarettes or vapes), which are
battery-powered devices that convert nicotine into
vapor, have become increasingly common and popu-
lar among youth [7-9]. Studies have reported varying
prevalence’s of waterpipe smoking: 4%-12% in the
Arab Gulf region, 6% in Pakistan, 9%-12% in Syria, and
11% in Australia [10,11].
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The prevalence of e-cigarettes has risen in many
countries; a study conducted among 27,460 Europe-
ans from 28 countries in 2014 reported a prevalence of
31.1% [12-14].1n 2014, a survey including 480 university
students in Riyadh city showed that 51.1% of smokers
were e-cigarette users [15,16].

Studies on tobacco smoking among healthcare pro-
fessionals in Saudi Arabia found prevalence’s of 14.8%-
25.3%, with hospital medical residents having the high-
est prevalence (25.3%), followed by primary health care
physicians (20.5%), and medical consultants (18.6%);
and higher among males than females (19.3% versus
9.4%) [17]. Few studies, however, address the safety of
e-cigarettes and their effectiveness as a smoking cessa-
tion aid [18,19]. Limited studies identified potential risk
factors for tobacco smoking among healthcare workers
including age, gender, nationality, level of education,
place of work, place of birth, and parental smoking [17-
29].

Despite several studies in Saudi Arabia on the prev-
alence of smoking among different populations, few
studies have investigated the prevalence of tobacco
products among healthcare workers and factors as-
sociated with smoking initiation. Our study sought to
determine the prevalence of various tobacco prod-
ucts (conventional cigarettes, e-cigarettes, and water-
pipes), and identify smoking triggers.

Methods

The present cross-sectional study between Jan-
uary 2018 and January 2019 determined the preva-
lence of tobacco users among healthcare workers at
Prince Mohammed bin Abdulaziz Hospital in Riyadh
city, Saudi Arabia. The target population was health-
care workers involved in direct patient care (doctors,
nurses, pharmacists, and technicians/technologists) of
any age, gender, and nationality. Thus, we excluded
receptionists, housekeepers, administrative staff, and
other workers.

The base population of healthcare workers at the
hospital numbered approximately 1,430. To achieve
80% power with a 95% confidence level and a level of
significance set at p < 0.5, the power analysis calculat-
ed that a sample of 303 participants would be needed.
We used a proportionate sampling technique for re-
cruiting participants; a random sampling technique ac-
counted for the size of each group in the overall study
sample (71% were nurses; 20%, doctors; 5%, techni-
cians/technologists; and 4%, pharmacists) so that the
study sample reflected this distribution.

The present study was conducted via modified,
self-administered, validated paper questionnaire in
the English language based on the validated Global
Adult Tobacco Survey (GATS) questions to the selected
participants. We had first piloted the modified ques-
tionnaire on 36 participants to ensure construct and
content validity. The questionnaire had a Cronbach’s
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alpha of 0.80. Data variables included demographics
(age, gender, marital status, occupation, nationali-
ty, education level, monthly income, working hours);
smoking habits and smoking status (type of tobacco
product smoked, smoking frequency, place of smok-
ing, age of smoking onset); and peer pressure, social
pressure, lifestyles, and smoking beliefs (stress relief
and social acceptance). All participants gave their in-
formed consent. We distributed the questionnaires to
the study participants in-person after explaining the
purpose of the study.

Data were encoded and analyzed using version 23.0
of the Statistical Package for the Social Sciences (SPSS;
SPSS Inc., IBM, Armonk, New York, USA). Results are
presented as means and Standard Deviations (SDs) for
categorical variables and as numbers and frequencies
(percentages) for continuous variables. The Pearson
chi-square test determined the association between
categorical variables and the independent t-test, con-
tinuous variables. A p-value of < 0.05 was considered
statistically significant. The Institutional Review Board,
King Fahad Medical City, Riyadh, Saudi Arabia ap-
proved the present study.

Results

Sociodemographic characteristics and history of
smoking

The study sample comprised 343 healthcare
workers (61.5% were Saudis): 101 (29.4%) were doc-
tors; 133 (38.8%), nurses; 19 (5.5%), pharmacists; 21
(6.1%), technicians; 23 (6.7%), physiotherapists; and
46 (13.5%), others (Table 1). The gender distribution
was nearly equal: 168 (49.0%) males and 175 (51.0%)
females. Half of the respondents were married (n =
172, 50.1%), 194 (56.6%) had fixed work schedules,
and 250 (72.9%) were 26-35 years old. Nearly half of
the respondents had 2-5 years of work experience (n
= 146, 42.6%), 150 (43.7%) had a normal body mass
index (BMI), and 248 (72.3%) had a bachelor’s degree.

Table 2 lists the smoking details and history of
smoking of the 343 respondents. Of the 117 (34.1%)
current and past smokers, 105 currently smoke. Six-
ty-nine participants began smoking one year before
the study. Thirty-five (10.2%) said they usually smoke
at home. The most common reason for smoking was
stress relief (n =78, 22.7%) followed by a relaxed feel-
ing when smoking (n = 76, 22.2%). In the 12 months
before the survey, 48 respondents (14.0%) had tried
to quit smoking. Ninety-two (26.8%) said that smoking
was forbidden at their workplace, however, 95 (27.7%)
would smoke in the gardens and 59 (17.2%), in smoking
designated areas in the workplace. Nearly half of the
respondents (n = 161, 46.9%) said that their co-work-
ers also smoked. The majority (203, 59.2%) said that
their workplace forbids smoking in all indoor areas;
however, 67 (19.5%) reported smoking in an indoor
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Table 1: Demographic characteristics of the study sample (n

Table 2: Smoking history and other characteristics (n = 343

= 343). respondents).
Demographic variables n % Smoking details n %
Gender Smokers, current and past
Male 168 49.0 Yes 117 34.1
Female 175 51.0 No 226 65.9
Marital status Currently smokes 105 30.6
Single 165 48.1 Daily 55 16.0
Married 172 50.1 Less than daily 50 14.6
Divorced 5 15 Smoked daily in the past, yes 78 227
Widowed 1 0.3 Smoked tobacco in the past 99 28.9
Age groups (yrs) Daily 63 18.4
<25 41 120 Less than daily 36 10.5
26-35 250 72.9 No. of conventional cigarettes smoked
36-45 38 11.1 ?a"y . ia
> 45 14 4.1 2 3 0.9
Nationality 3 10 29
Saudi 211 61.5 4 1 0.3
Non-Saudi 132 38.5 No. of conventional cigarettes smoked
BMI (n = 308) weekly
Underweight 9 2.6 1 8 2.3
Normal 150 43.7 2 2 0.6
Overweight 111 32.4 3 2 0.6
Obese 38 11.1 4 1 03
, S 5 1.5
Work experience (yrs)
<1 48 14.0 Shisha smoking
25 146 426 Daily 8 2.3
Once a week 10 29
6-9 93 271 Three times a week 1 0.3
>9 56 16.3
) ) Waterpipe smoking
Profession/Occupation, (n = 308) Daily 5 15
Doctor 101 294 Once a week 5 15
Nurse 133 38.8 E-cigarette smoking
Pharmacist 19 55 Daily 5 15
Technician 21 6.1 Once a week 2 0.6
Physiotherapist 23 6.7 No. of years since they began
other 46 13.5 Smoking 69 20.1
Education 1 13 3.8
Diploma 11 3.2 2 12 35
Bachelor's degree 248 72.3 3 2 0.6
Master’s degree 37 10.8 4 1 0.3
PhD 26 7.6 5
Postgraduate fellow 7 2.0 Common places to smoke
Unspecified 14 4.1 Home 35 10.2
- i . Work 9 2.6
(I\gTél')lly income, in Saudi riyals A friend’s house 29 6.4
< 8.000 98 28.6 Social events 11 3.2
’ 117 34.1 Public places 29 8.5
8,000-15,000 69 20.1 Reasons for smoking
16,000-23,000 24 7.0 Pleasure 67 19.5
> 23,000 35 10.2 Tastes good 44 12.8
Unspecified Gives a relaxed feeling 76 22.2
Chronic iliness, yes 36 10.5 Increases focus and concentration 64 18.7
work area in the last 30 days. Nearly all respondents | Relieves stress 78 22.7
(318, 92.7%) drank caffeinated beverages, 296 (86.3%) | Decreases appetite (for weight loss) |37 10.8

drank coffee or tea, and 131 (38.2%) drank caffeinated

drinks once or twice a day.
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Reasons for not smoking

Table 3: Comparison of all variables between smokers and
non-smokers (chi-square test).

Variables Smokers Non- p-values
(n=117) smokers
(n = 226)
Gender
Male 93 (79.5%) 75(33.2%) < 0.001
Female 24 (20.5%) | 151 (66.8%)

Marital status
Single
Married
Divorced
Widowed

60 (51.3%)
54 (46.2%)
2 (1.7%)
1 (0.9%)

105 (46.5%)
118 (52.2%)
3 (1.3%)

0

0.400

Work schedules
Fixed

Shift

On call

53 (45.3%)
51 (43.6%)
13 (11.1%)

141 (62.4%)
68 (30.1%)
17 (7.5%)

0.010

Age group, yrs

Bad taste in mouth 44 12.8
Tried to stop smoking in the past 12 48 14.0
months, yes

Visited a doctor in the past 12 31 9.0
months, yes

Was advised by a doctor to quit 32 9.3
smoking, yes

Thinks that smoking is cool, yes 46 134
Smokes at workplace, yes

In the work area itself 16 4.7
In common areas 10 29
In smoking designated areas 59 17.2
In garden 95 27.7
Smoking not allowed at workplace 92 26.8
Co-workers also smoke

Most or all 56 16.3
Some 161 46.9
None 29 8.5
Don’t know 93 271
Was not working when smoking 3 0.9
No response 1 0.3
Smoking at home

Daily 53 15.5
Weekly 23 6.7
Monthly 9 2.6
Less than monthly 34 9.9
Never 189 55.1
Do not know 35 10.2
Works outside of the home, yes 267 77.8
Works indoors or outdoors

Indoors 239 69.7
Outdoors 30 8.7
Both 62 18.1
No response 12 3.5
Indoor smoking policy at work

Allowed anywhere 13 3.8
Allowed only in some indoor areas 31 9.0
Not allowed in any indoor area 203 59.2
There is no policy 24 7.0
Do not know 72 21.0
Smoked in an indoor work area in the 67 19.5
last 30 days, yes

Drinks caffeinated beverages, yes 318 92.7
Preferred caffeinated beverage

Coffeeltea 296 86.3
Energy booster (5 hours energy) 5 1.5
Energy drink 9 26
Other 8 23
Weekly consumption of caffeine

Less than once a week 33 9.6
Every other day 69 20.1
1-2 times a day 131 38.2
3 or more times a day 85 24.8
Does not drink caffeinated drinks 25 7.3
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<25 14 (12.0%) 27 (11.9%)

26-35 87 (74.4%) | 163 (72.1%) 0.915
36-45 11 (9.4%) 27 (11.9%)

> 45 5(4.3%) 9 (4.0%)
Nationality

Saudi 87 (74.4%) 124 (54.9%) < 0.001
Non-Saudi 30 (25.6%) | 102 (45.1%)

Work experience, yrs

<1 22 (18.8%) |26 (11.5%)

2-5 50 (42.7%) 96 (42.5%) |0.27
6-9 28 (23.9%) |65 (28.8%)

>9 17 (14.5%) 39 (17.3%)

BMI (n = 308)

Underweight 4 (3.4%) 5(2.2%)

Normal 43 (36.8%) | 107 (47.3%) 0.110
Overweight 43 (36.8%) 68 (30.1%)

Obese 18 (15.4%) 20 (8.8%)
Occupation (n = 308)

Doctor 42 (35.9%) |59 (26.1%)

Nurse 30 (25.6%) | 103 (45.6%)
Pharmacist 7 (6.0%) 12 (5.3%) 0.013
Technician 11 (9.4%) 10 (4.4%)
Physiotherapist 11 (9.4%) 12 (5.3%)

Other 15 (12.8%) 26 (11.5%)
Education (n = 329)

Diploma 7 (6.0%) 4 (1.8%)
Bachelor’s 82 (70.1%) | 166 (73.5%)
Master’s 12 (10.3%) 25(11.1%) 0.439
Doctoral 8 (6.8%) 18 (8.0%)
Postgraduate fellow 3 (2.6%) 4 (1.8%)

Monthly income in

SAR (n = 308)

< 8,000 16 (13.7%) 82(36.3%)
8,000-15,000 52 (44.4%) 65(28.8%) <0.001
16,000-23,000 34 (29.1%) 35 (15.5%)

> 23,000 9 (7.7%) 15 (6.6%)
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Chronic illness

Yes 19 (16.2%) 17 (7.5%) 0.084
No 207 (91.6%) 100 (85.5%)

Works at least 10 92 (78.6%) 176 (77.9%) 0.897
hours a week

Smoking not allowed 31 (26.5%) |61 (27.0%) 0.922
in the workplace

Co-workers also

smoke

Most 36 (30.8%) 20 (8.8%)

Some 59 (50.4%) 102 (45.1%) < 0.001
None 4 (3.4%) 25 (11.1%)

Do not know 17 (14.5%) 76 (33.6%)

Works outside of the |95 (81.2%) 172 (76.1%) 0.509
home

Indoor smoking

policy at work

Allowed anywhere 10 (8.5%) 3 (1.3%)

Allowed in some

indoor areas 16 (13.7%) 15 (6.6%)

Not allowed in any

indoor area 61(52.1%) 142 (62.8%) 0.001
There is no policy 4 (3.4%) 20 (8.8%)

Do not know 25 (21.4%) |44 (19.5%)
Consumes 109 (93.2%) 209 (92.5%) 0.817
caffeinated drinks

Comparison between smokers and non-smokers

Males smoked significantly more than females (p
< 0.001; Table 3). Respondents who were on shifts
and on call smoked more than those on fixed work
schedules (p < 0.05). Saudi nationals smoked signifi-
cantly more than non-Saudis (p < 0.001). More doctors
smoked than not (p < 0.05). Significantly more smok-
ers had a monthly income of SAR8000-23,000 than
of < SAR8,000 (p < 0.001). Significantly more smok-
ers worked where smoking is allowed everywhere or
at least in some indoor areas (p < 0.001). Differenc-
es in smoking versus non-smoking frequencies were
non-significant concerning marital status, age group,
years of work experience, BMI, education, chronic ill-
ness, long working hours, smoking forbidden in the
workplace, working outside of home, and drinking caf-
feinated drinks.

Smoking correlated significantly with male gender,
tight work schedules, Saudi nationality, obesity, higher
monthly income, perception that smoking is cool, and
co-workers who also smoked (data not shown). Among
the respondents who did smoke, variables significant-
ly correlated with pleasure in smoking, feeling relaxed
while smoking, increased focus and concentration, and
relief of stress.

Discussion

The present study found a smoking prevalence of
34.1% among healthcare workers in a Saudi Arabian
hospital. This rate is higher than that reported by oth-
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er studies in Saudi Arabia [3,13,17,18]. Despite the in-
troduction of e-cigarettes, the most common form of
smoking is still conventional cigarettes, which has a
convenience advantage over the traditional use of wa-
terpipes. Less than 10% of the respondents smoked a
waterpipe or engaged in shisha smoking, similar to pre-
viously reported rates from the Arab Gulf region but
lower than prevalences reported for Syria, Australia,
and Lebanon [10,11]. Use of e-cigarettes was even low-
er than conventional cigarettes and waterpipes. We
had expected the rate of e-cigarette use to be substan-
tially higher since the use of e-cigarettes has begun to
be more popular among Saudi students, and by exten-
sion, other social groups [15,16].

In comparison to a local study by Mahfouz, et al.
[17], our study found a higher prevalence of smok-
ing among doctors (18.6% to 25.3% versus our rate
of 35.9%), while another study reported even higher
rates (> 25%) in Italy, France, and Japan [24]. Cattaru-
zza and West suggest that doctors smoke because
they disregard the harmful effects of smoking (“fatal-
istic attitude”) or they do not see smoking cessation as
a priority [24]. Other probable reasons include insuffi-
cient knowledge of smoking cessation therapies and of
the laws regarding tobacco use [25].

Smoking was significantly correlated with male gen-
der in the present study. This is true in most countries
where males predominantly smoke more than females
[17]. Our results showed that smoking is significantly
correlated with obesity; however, among 117 smokers,
only 18 were obese and male. It may be that individ-
uals who have high salaries understandably have the
means to indulge in smoking [22]. Tight work schedules
were also significantly related to smoking, confirming
results of previous studies [23]. In particular those who
work night shifts, like nurses, doctors, and call-center
employees, have a tendency to develop unhealthy life-
styles and behaviors [28,29]. One of the most significant
smoking triggers was peer influence. Our study found a
strong association of a person starting and continuing to
smoke with co-workers who smoke and peer pressure,
compatible to previous studies [19-21]. This occurred
despite warnings and workplace restrictions on smok-
ing.

A strength of our study is that it identifies several
issues that make it a valuable contribution to the liter-
ature, such as considering triggers like peer pressure,
stress, and even work schedules, that may address and
curb smoking among healthcare workers in the work
place. Our study highlights the pressing need to im-
plement smoking cessation programs at the workplace
while considering the main associated factors identi-
fied in our study for a healthier lifestyle. The bottom line
is that healthcare professionals know and understand
the ill effects of smoking, and they should be the front
liners for disseminating information on non-smoking.
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The main limitation was study design; a causal relation-
ship cannot be inferred. Additionally, the study sample
included a single workplace in Riyadh and was not rep-
resentative of the general population. A third limitation
was the self-recorded weight and height of participants,
which is a possible source of error.

Conclusion

More than One-third of healthcare professionals
in the present study smoke. Tight work schedules and
peer influence (having co-workers who smoke) are
significant triggers to begin and continue smoking, es-
pecially among males. Smoking policies and strict no
smoking rules in the workplace are failing to deter indi-
viduals from smoking, thus smoking cessation programs
and methods to improve employee health should be
implemented. These findings can serve as guidelines for
planning and implementing healthy workplace policies
in hospitals.
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