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ABSTRACT
Aims: To evaluate knowledge about the risks of tobacco use during pregnancy, attitudes towards preventive 
measures, and smoking patterns among pregnant women in Saudi Arabia.

Methods: This cross-sectional questionnaire study was conducted in Saudi Arabia from February to May 2023 on 
571 pregnant women. The knowledge level was considered as fair if 50% to 75% of the questions were answered 
correctly, and as good if >75% of the questions were answered correctly. A Likert-type scale was used to assess 
their attitudes towards smoking prevention measures.

Results: Of the participants, 9.3% were current smokers (79.16% smoked both shisha and cigarettes), and 
87.5% were exposed to secondhand smoke. Most current smokers (66.1%) had tried to quit smoking, and 86.8% 
had been advised by their doctors to quit smoking during pregnancy. The mean knowledge score was 7.67 of 
studied females, indicating good knowledge. The mean attitude score was 42.65 ± 6.31, and 81.6% had a positive 
attitude towards smoking preventive measures. Participants with bachelor’s degrees, a parity of 1–3, health 
problems during pregnancy, and chronic diseases were more likely to have a good knowledge level. However, a 
non-significant relationship was found between participants’ attitude and their demographic and obstetric data.

Conclusions: Most of the women had fair knowledge regarding the risks of smoking during pregnancy and a 
positive attitude towards smoking preventive measures. Further, pregnant women need to be educated about 
protecting their health and the health of their fetuses from secondhand smoke during pregnancy. 
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INTRODUCTION
Pregnant women undergo several physiological and psychological 
changes in the normal course of pregnancy, which is a uniquely 
feminine experience. However, a typical pregnancy may carry several 
challenges that could be fatal to the mother and/or the fetus.1 In 
addition, certain practices, such as smoking and alcohol consumption, 
during pregnancy can further complicate the course and outcomes of 
pregnancy. In particular, smoking during pregnancy is a significant 
modifiable risk factor linked to perinatal morbidity, death, and maternal 
complications2. The World Health Organization statistics show that 
smoking among women remains a significant public health concern3. 

Exposure to secondhand smoke from either maternal or paternal 
smoking is also associated with postnatal health consequences in 
children, including an increased risk of sudden infant death syndrome, 
decrease in physical development, cognitive and behavioral decline, 
and an increased risk of childhood cancers4,5. According to a study 

conducted in India, pregnant women with smoking husbands had poor 
knowledge of secondhand smoke exposure; moreover, the majority of 
women felt powerless to stop their husbands from smoking despite 
having a positive attitude and behavior towards avoiding smoke 
exposure6. In the developed world, the prevalence of smoking during 
pregnancy has declined in most nations. For example, in the United 
Kingdom, cigarette smoking rates at the time of delivery dropped from 
15% in 2007 to 12% in 20147. Moreover, the rates of smoking during 
pregnancy are comparable (at around 10%) in Australia8, Canada9, and 
the United States10. However, in Ireland, Uruguay, and Bulgaria, the 
rates range from 29% to 38%, which represents a considerable increase 
of over 1.7% in relation to the current global average11. Based on 
Saudi Arabia’s most recent national survey, 1% of women and 24% of 
men claim to smoke cigarettes frequently12. In an effort to reduce this 
prevalence, the Saudi Ministry of Health has implemented a national 
tobacco control program based on the WHO framework proposed in 
the Convention for Tobacco Control22. 
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Research suggests that pregnancy is an ideal time to promote smoking 
cessation4. To reduce the prevalence of smoking during pregnancy, 
it is important to understand the factors that influence this practice13. 
According to recent research, the main risk factors associated with 
smoking during pregnancy are younger maternal age [14–16], low 
socioeconomic characteristics17–19, lower levels of education15, shift 
work, and unemployment20. According to a study published in 2013 in 
Taiwan, it might be challenging for pregnant women with a smoking 
history to quit, as it has been reported that pregnant smokers have a 
more extended history of smoking than recent quitters21. Furthermore, 
women who smoked before their pregnancies typically came from 
smoking families, had partners who smoked, or lived with relatives 
who smoked21. Another interesting finding of this study was that 
although women who smoked could not quit smoking during their 
pregnancy, their smoking volume significantly decreased21. Regarding 
passive smoking, the study concluded that only smoke-free settings can 
effectively reduce the risks of passive smoking exposure21. The authors 
recommended that the health risks of active and passive smoking to 
both the newborn and the mother be made clear to pregnant women, 
their partners, and any close family members, as smokers who are 
planning pregnancy may continue to smoke and expose themselves to 
passive tobacco smoke if they are unaware of the health risks associated 
with smoking21. In the context of Saudi Arabia, there is a lack of studies 
assessing the risk factors of smoking during pregnancy.

The present study aimed to assess the knowledge and attitudes about the 
maternal and fetal risks associated with tobacco use during pregnancy 
and smoking patterns among pregnant women in Saudi Arabia.

METHODS
Study design, setting, and time: This is a cross-sectional study that 
was conducted across all regions of Saudi Arabia between February 
and May 2023.     

Study participants: This study included 571 women who were 
pregnant for the duration of the study. The exclusion criteria were 
refusal to participate in the study and the presence of mental illness.

Data collection: Data were collected through a pre-designed 
questionnaire in a Google form that was sent to every pregnant 
woman who present to the clinic in all regions in the country. The first 
section of the questionnaire included questions about the participants’ 
demographic characteristics and BMI. The second section included 
questions about obstetric data and chronic diseases. The third section 
contained questions about their smoking status and pattern of smoking. 
The fourth section included questions on participants’ knowledge about 
having a healthy baby, the effect of smoking on pregnancy, prevention 
of smoking, and their attitude towards preventive measures.

Knowledge was assessed with 12 questions: a score of 1 was assigned 
for each correct answer, and a score of 0 was assigned for each incorrect 
answer or unsure answer (total score = 0 to 12). The participant was 
considered as having poor knowledge if they answered less than 50% of 
the questions correctly, fair knowledge if they answered between 50% 
and 75% of the questions accurately, and good knowledge if answered 
> 75% of the questions correctly1. There were 10 questions related to 
attitude that were scored on a 6-point Likert-type scale ranging from 0 
to 5. The same was applied to attitude questions, with negative attitude 
with a score < 50%, fair from 50%-75% and positive attitude > 75%23.

Data analysis: Data were analyzed by the SPSS program, version 26. 
Qualitative data were expressed as numbers and percentages, and the 
chi-squared test (χ2) was used for analysis. Quantitative data were 

expressed as mean and standard deviation (mean ± SD). A p-value of 
less than 0.05 was considered to indicate statistical significance.

Ethical considerations: The consent of the participants was obtained 
electronically through the Google survey form. Ethical approval for the 
study was obtained from the research ethics committee of King Abdul-
Aziz University, Jeddah, Saudi Arabia. Ref no. (415-22). 

RESULTS
Participants’ characteristics: Out of a total of 571 pregnant women 
were enrolled in this study, 57.8% had 1–3 pregnancies, 50.1% had a 
parity of 1–3, 68.3% had a planned pregnancy, and 37.8% were in the 
second trimester (Table 1). Pregnancy-related issues were reported by 
25.9% of the participants, with gestational diabetes mellitus (68.8%) 
being the most common health problem. Further, 23% had a history of 
chronic diseases, with diabetes and thyroid disorders being the most 
common comorbidities (42.9%).

Smoking-related characteristics: In the study cohort, 9.3% were 
current smokers and 8.4% were former smokers who did not smoke 
currently. Among the current smokers, the mean duration of smoking 
was 5.91 ± 4.28 years, and the frequency of use of cigarettes/shisha/
vapes was 7.65 ± 12.19 daily (Table 2), with 79.16% reporting that 
they smoked both shisha and cigarettes. Most participants (75.5%) 
had a husband who smoked, and 87.5% reported that their husbands 
smoked in the same area (room) that they were in. Most current 
smokers (66.1%) reported that they had tried to quit smoking; further, 
86.8% had been advised to quit smoking during pregnancy by their 
doctors. During their pregnancy, 28.6% had the same smoking pattern, 
and 79.3% reported that they intended to continue smoking after they 
gave birth. The percentage of current smokers was significantly higher 
among participants with 1–3 pregnancies, those in the first or the 
second trimester, and those with no chronic diseases (p ≤ 0.05). The 
smoking pattern of ex-smokers is illustrated in Table 3.

Knowledge about the effects of smoking during pregnancy: As 
shown in Table 4, the statement which the highest percentage of 
participants agreed with was “Stopping smoking increases the chance 
of having a healthy baby” (79.9%), and the statement which the 
lowest percentage of participants agreed with was “It’s good to have 
a smaller baby” (19.8%). These findings indicate a good knowledge 
level among the participants. Further, 28.5% agreed that light smoking 
does not cause harm to the fetus and that quitting smoking is too hard 
and not worth the effort. More than half (55.3%) reported that quitting 
smoking during pregnancy is more challenging because of the stress 
involved. On average, 76.7% of the questions were answered correctly. 
The percentages of participants with poor, fair, and good knowledge 
about having a healthy baby, the effects of smoking on pregnancy, and 
preventive measures are depicted in the pie chart in Figure 2. With 
regard to the associated factors, the results showed that participants 
with a bachelor’s degree, those with a parity of 1–3, those experiencing 
pregnancy-related problems, and those with chronic diseases (p ≤ 0.05) 
were more likely to have a good level of knowledge (Table 5).

Attitudes towards smoking preventive measures: Figure 1 illustrates 
the percentage distribution of participants’ attitudes towards smoking 
preventive measures. The mean attitude score was 42.65 ± 6.31. 
Overall, 18.4% had a negative attitude towards smoking preventive 
measures, while 81.6% had a positive attitude. Regarding the associated 
factors, positive attitudes towards smoking prevention measures 
were significantly higher among participants who had planned their 
pregnancy (p ≤ 0.05). On the other hand, a non-significant relationship 
was found between participants’ attitudes and their demographic data, 
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presence of chronic disease, and other obstetric data (p ≥ 0.05). 
Table 1: Demographic characteristics of the participants (N = 571)

Variable Number (%)
Age (y)
<25
25–35
35–44
45–54

 
95 (16.6)
253 (44.3)
176 (30.8)
47 (8.2)

Education level
Illiterate
Primary
Middle
High school
Bachelor’s degree
Higher degree

 
25 (4.4)
11 (1.9)
23 (4)

170 (29.8)
294 (51.5)
48 (8.4)

Occupation
Employee
Housewife
Student

 
250 (43.8)
252 (44.1)
69 (12.1)

BMI categories
Underweight
Normal weight
Overweight
Obese
 
BMI (mean ± SD) (kg/m2)

 
30 (5.3)

242 (42.4)
177 (31)

122 (21.4)
 

26.27 ± 6.4

Table 2: Distribution of participants according to their smoking status 
and pattern of smoking (N = 571)
Variable Number (%)
Smoking pattern
I have never smoked
I’m an ex-smoker; I never smoke now
I smoke occasionally (not every day)
I smoke every day

 
470 (82.3)
48 (8.4)
34 (6)
19 (3.3)

Current smoking status
Not a current smoker
Current smoker

 
518 (90.7)
53 (9.3)

 
Table 3: Smoking patterns and characteristics of ex-smokers (n = 48)
Variable Number (%)
When did you stop smoking? (y) 3.88 ± 2.9
How many years have you been smoking? 6.29 ± 3.74
What do you smoke؟
Cigarettes
Shisha
Electronic cigarettes (vape)
Both (shisha and cigarettes)

 
2 (4.16)
4 (8.33)
4 (8.33)
38 (79.16)

How often do you use cigarettes/shisha/vape each 
day? 4.5 ± 4.32

Why did you quit smoking? (Multiple choices can be 
selected)
Harmful for pregnancy
Health concerns
Sick relatives in the house
Smoking restrictions in public places
Cost of cigarettes/shisha/vape
Television and health warnings on packets
Family or friends asked me to quit
Children in the house with asthma
Advice from healthcare providers

 

30 (62.5)
23 (47.8)
5 (10.4)
1 (2)
3 (6.2)
2 (4.1)
13 (27)
4 (8.3)
16 (33.3)

Table 4: Distribution of participants according to their knowledge 
about the effects of smoking on pregnancy and preventive measures 
(N = 571)

Variable Agree
n (%)

Disagree
n (%)

Not sure
n (%)

It’s good to have a smaller baby. 113 
(19.8)

335 
(58.7)

123 
(21.5)

I think my baby will be born healthy. 396 
(69.4) 55 (9.6) 120 (21)

Light smoking does not cause harm to 
the fetus.

163 
(28.5)

306 
(53.6)

102 
(17.9)

Stopping smoking increases the 
chances of having a healthy baby.

456 
(79.9) 40 (7) 75 (13.1)

Quitting smoking is just too hard. It’s 
not worth the effort.

163 
(28.5) 314 (550 94 (16.5)

It’s harder to quit smoking during 
pregnancy because of all the worries.

316 
(55.3)

118 
(20.7) 137 (24)

Women will try to give up smoking 
for their children even if they won’t 
try for themselves.

426 
(74.6) 55 (9.6) 90 (15.8)

Health care providers should tell 
pregnant women to quit smoking 
tobacco.

455 
(79.7) 48 (8.4) 68 (11.9)

Smoking tobacco during pregnancy 
increases the chances of miscarriage.

404 
(70.8) 29 (5.1) 138 

(24.2)
Smoking tobacco during pregnancy 
increases the chances of low birth 
weight of the baby.

394 (69) 24 (4.2) 153 
(26.8)

Smoking tobacco during pregnancy 
increases the chances of breathing 
problems and sickness in the infant.

423 
(74.1) 21 (3.7) 127 

(22.2)

Smoking tobacco during pregnancy 
increases the chances of behavioral 
problems in childhood.

356 
(62.3) 41 (7.2) 174 

(30.5)

Table 5: Relationship between participants’ knowledge about smoking 
risks and their demographics, obstetric data, and presence of chronic 
diseases 

Variable
Knowledge level

χ2 p-valuePoor
n (%)

Fair
n (%)

Good
n (%)

Age (y)
<25
25–35
35–44
45–54

 
20 (17.7)
53 (46.9)
31 (27.4)
9 (8)

 
48 (17.5)
123 (44.9)
79 (28.8)
24 (8.8)

 
27 (14.7)
77 (41.8)
66 (35.9)
14 (7.6)

 
3.55

 
0.736

Education level
Illiterate
Primary
Middle
High school
Bachelor’s degree
Higher degree

 
7 (6.2)
4 (3.5)
4 (3.5)
53 (46.9)
37 (32.7)
8 (7.1)

 
10 (3.6)
5 (1.8)
14 (5.1)
70 (25.5)
155 (56.6)
20 (7.3)

 
8 (4.3)
2 (1.1)
5 (2.7)
47 (25.5)
102 (55.4)
20 (10.9)

 
30.53

 
0.001

Occupation
Employee
Housewife
Student

 
42 (37.2)
53 (46.9)
18 (15.9)

 
129 (47.1)
114 (41.6)
31 (11.3)

 
79 (42.9)
85 (46.2)
20 (10.9)

 
4.35

 
0.36

Number of 
pregnancies
1–3
4–6
>6

 
67 (59.3)
32 (28.3)
14 (12.4)

 

152 (55.5)
92 (33.6)
30 (10.9)

 

111 (60.3)
63 (34.2)
10 (5.4)

 

6.18

 

0.186
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Parity
0
1–3
4–6
>6

 
22 (19.5)
67 (59.3)
16 (14.2)
8 (7.1)

 
50 (18.2)
135 (49.3)
73 (26.6)
16 (5.8)

 
46 (25)
84 (45.7)
51 (27.7)
3 (1.6)

 
17.18

 
0.009

Was the current 
pregnancy 
planned?
No
Yes

 
30 (26.5)
83 (73.5)

 
95 (34.7)
179 (65.3)

 
56 (30.4)
128 (69.6)

 
2.63

 
0.267

Gestational age
First trimester 
(1–13 weeks)
Second trimester 
(14–27 weeks)
Third trimester 
(28–40 weeks)

 
40 (35.4)
46 (40.7)
27 (23.9)

 
94 (34.3)
97 (35.4)
83 (30.3)

 
52 (28.3)
73 (39.7)
59 (32.1)

 
4.08

 
0.395

Problems during 
pregnancy
No
Yes

 
40 (35.4)
73 (64.6)

 
57 (20.8)
217 (79.2)

 
51 (27.7)
133 (72.3)

 
9.33

 
0.009

Past history of 
chronic diseases
No
Yes 

 
37 (32.7)
76 (67.3)

 
53 (19.3)
221 (80.7)

 
45 (24.5)
139 (75.5)

 
8.05

 
0.018
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