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ABSTRACT

Objectives: This study investigated the prevalence of tobacco smoking and
second-hand smoking among pregnant women in Al-Madina, Saudi Arabia,
as well as the factors associated with it. Method: A cross-sectional analytic
study was conducted on 534 pregnant women who attended antenatal care
units in 10 primary healthcare centers in Al-Madina in 2022. The mothers
completed a self-reported questionnaire that collected data on socio-
demography, tobacco use and second-hand smoking. Results: Active smokers
among the pregnant women were 9.2% and 46.8% were second-hand
smokers. A significant association was found between being a passive smoker
and having the highest level of education as secondary school (odds ratio
(OR) = 2.36; confidence interval (CI) = 1.53-3.66) as well as between being
employed and the probability of being a smoker (OR = 4.3; CI = 2.10-9.02).
Only 25.4% of the participants were asked about smoking history during their
clinical visits over the preceding 12 months. Conclusion: Public health
education should be given to pregnant women and their husbands about the
harmful effects of smoking during pregnancy, to develop a smoke-free

environment at home and to promote smoking cessation among them.

Keywords: Pregnancy, smoking, nicotine, Saudi Arabia, secondhand

smoking.

1. INTRODUCTION

Tobacco use is known to be a behavior that has major adverse health effects
on individuals worldwide (World Health Organization, 2017). The smoking
prevalence globally remained relatively high in 2022 compared to previous
years, with an estimated 36.7% in male adults and 7.8% in females (World
Health Organization, 2019). Individuals who do not actively smoke tobacco
but are still exposed to its smoke are known as passive smokers (World
Health Organization, 2017). In 2022, developed countries with higher incomes

showed a prevalence of 30% for second-hand smoking, while middle- and
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low-income countries showed a prevalence of 22% and 45%, respectively (World Health Organization, 2021).

In Saudi Arabia, according to the GATS KSA, (2019), the prevalence was 27.5% among males and 3.7% among females, while
second-hand smoking reached up to 9.2% in females and 16.6% in males. In Madinah, a study conducted among 3,210 students
reported that the prevalence of second-hand smoking was as high as 32.7% inside the home, 49.3% outside it and 25% both inside
and outside (Al-Zalabani et al., 2015). There are several ways to consume tobacco other than cigarettes, such as through a water-
pipe (also known as Shisha) and more recently, e-cigarettes. All of these, however, can cause harm (Kadhum et al., 2015).

The Centers for Disease Control and Prevention (CDC) reported that for every person who dies due to tobacco use, at least 30
people live with a serious smoking-related disease (US Department of Health and Human Services, 2014). Smoking is linked to
many health issues such as cancer, heart disease, stroke and lung diseases (US Department of Health and Human Services, 2014).
The harmful consequences of smoking do not only affect active smokers; however, it often extends to those who are exposed to
second-hand smoke in the environment and even to fetuses. Smoking during pregnancy raises the risk of both maternal and fetal
health issues. This risk is increased by using tobacco products, including nicotine-containing e-cigarettes.

Pregnant women who are exposed to nicotine are more likely to experience stillbirth, congenital anomalies, low birth weight,
abnormal fetal growth, miscarriage and respiratory tract infections in their infants (Wahabi et al., 2013; Jafari et al., 2021). Globally,
the prevalence of smoking among pregnant women is 1.7% (Lange et al., 2018). In Sri Lanka, a study found that mothers below the
age of 30, as well as those with low monthly incomes and whose spouses had lower education levels, also had significant
associations with active smoking (Perera et al., 2021).

The prevalence of second-hand smoking during pregnancy ranges between 69.9% and 64.5% for pregnant women who were
exposed to second-hand smoke (SHS) in southern India and Vietnam, respectively, to 20.9% in northern India (Krishnamurthy et al.,
2018; Gupta et al., 2015). Several studies around the world have detailed the relationship between maternal smoking and passive
smoking, with demographic and psychosocial factors. A study conducted in Iran found that women with low education, elderly
women and those with unemployed husbands were more likely to be exposed to SHS during pregnancy (Mahmoodabad et al.,
2019).

Other factors reported were ignorance, low family status and lack of awareness among pregnant women to demand a smoke-
free environment at home (Sharma and Khapre, 2021; Qutob et al., 2022). In a recent Emirates study of 8,586 pregnant women, the
smoking prevalence was 0.7%, while 34.8% were exposed to SHS (Taha et al., 2022). High-level educated pregnant women and
those with higher gravidity were unlikely to be exposed to SHS (Taha et al., 2022). There are a limited number of published studies
assessing the prevalence and risk factors of active and passive smoking during pregnancy in Saudi Arabia and some studies are
outdated. Hardly any of the studies addressed active smoking. Meanwhile, the prevalence of exposure to SHS among pregnant
women in a study carried out in Riyadh, was reported to be 31% in 2013 (Alghamdi et al., 2016).

However, the prevalence was lower in another study carried out in Riyadh in 2016 among pregnant women, with a similar age
distribution of 24% (Wahabi et al., 2013). Mothers, who were unemployed, had lower levels of education, were younger or had
lower parity, had higher exposures to second-hand smoking (Alghamdi et al., 2016; Wahabi et al., 2013). To the best of our
knowledge, no studies on this topic have been conducted to-date in Al-Madinah, Saudi Arabia. We therefore aimed to assess the

prevalence and risk factors of tobacco use and passive smoking in pregnant women in Al-Madinah, Saudi Arabia.

2. MATERIALS AND METHODS

Study design, setting and participants
This was a cross-sectional analytic study. The sample size was calculated using the Openepi online calculator with the following
assumptions: Expected frequency of 24% (based on SHS estimates in previous studies), accepted margin of error of 3% and
confidence level of 95%. A total of 534 pregnant women who attended antenatal care units in 10 primary healthcare centers (PHCC)
in Al Madinah, Saudi Arabia in 2022 were included in the study.

All pregnant women who were at least 18 years old and could provide informed consent were eligible to participate. Pregnant
women who did not understand Arabic or were unwilling to participate were excluded. Participants were interviewed by trained
nurses or medical students using an electronic form questionnaire. The questionnaire included three sections: Demographics,

tobacco use and general health status.
Variables and measurement

Data were collected using a valid and reliable questionnaire developed by the World Health organization (WHO) (Global Adult
Tobacco Survey (GATS)) and translated into Arabic by the Saudi national tobacco control program. This survey has been used in

Medical Science 27, €267ms3086 (2023) 20f9



ANALYSIS ARTICLE | OPEN ACCESS

the Saudi National GATS survey in 2018. Permission to use the Arabic version of the questionnaire was obtained from the Saudi
tobacco control program. The questionnaire is composed of three parts: Socio-demographics, tobacco use and general health status.

The socio-demographic questions included socio-demographics and pregnancy-related characteristics, including age,
employment status (employed, housewife/unemployed, student or retired), educational level (elementary educational level or less,
middle, secondary, bachelor or higher education) and gestational age (weeks). The tobacco uses portion contains seven sections:
current tobacco uses, tobacco use before pregnancy, dependency level, type of tobacco use products (shisha smokers, electric
cigarettes or vaping), passive smokers and smoking cessation.

Current tobacco uses or active smoking was defined as current use of any type of tobacco products, including cigarettes, water-
pipes or e-cigarettes, during pregnancy. Passive smokers were defined as women who had only been exposed to tobacco smoke
products either at home or at work (including cigarette, water-pipes, e-cigarettes or vaping) during pregnancy. General health
status questions included height, weight, chronic illnesses and number of times the subject had been asked about smoking status

during clinic visits over the last 12 months.

Statistical analysis

Demographic and socioeconomic characteristics (age, occupation, education level) and related factors were compared between
active smokers, passive smokers and non-smokers. Descriptive quantitative variables are presented as means and standard
deviations + ranges, while qualitative variables are presented as frequency distributions, percentages and ratios. The associations
between factors related to tobacco use and passive smokers during pregnancy were assessed using a regression analysis adjusted
for age. Statistical analyses were performed using SPSS version 22.0 (IBM Corp, 2013). Probability values (p-values) of less than 0.05
defined statistical significance.

3. RESULTS

The total number of participants in this study was 534, with a mean age of 31 years (standard deviation SD=7). Of these, 9.2% (n=49)
reported being smokers, while 46.8% (n=250) were exposed to nicotine products during their pregnancies. Table 1 shows the

distribution of sample size within different demographic and health factors.

Table 1 Distribution of study sample by demographics and other health-related factors

Variables Non-Smokers | Active Smokers | Passive Smokers | Total

No. (%) 235 (44.0%) 49 (9.2%) 250 (46.8%) 534 (100.0%)
Age Mean (SD?) 30 (6) 28 (5) 32(7) 31(7)
(Range) (18-44) (19-41) (18-48) (18-48)
Before Pregnancy BMI

Mean (SD?)- 23.7 (4.3) 23.1 (3.6) 24.7 (4.1) 242 (4.1)
(Range) (11.5-37.7) (16.6-35.2) (15.6-43.3) (11.5-43.3)
Pregnancy Trimester

1st Trimester 36(45.0%) 9(11.2%) 35(43.7%) 80(100.0%)
2ed Trimester 57(33.0%) 22(12.7%) 94(54.3%) 173(100.0%)
3rd Trimester 84(37.7%) 18(8.0%) 121(54.2%) 223(100.0%)
Education status

Elementary/or less 9(75.0%) 0(0.00%) 3(25.0%) 12(100.0%)
Middle School 4(40.0%) 2(20%) 4(40.0%) 10(100.0%)
Secondary School 40(25.0%) 17(10.6%) 103(64.3%) 160(100.0%)
Bachelor’s degree 111(41.5%) 24(9.0%) 132(49.4%) 267(100.0%)
Higher Education 10(43.4%) 6(26.0%) 7(30.0%) 23(100.0%)
Employment status (%)

Unemployed 110(37.4%) 16(54%) 170(57.4%) 296(100.0%)
Employed 45(36.9%) 24(20%) 53(43.4%) 122(100.0%)
Retired 1(50.0%) 0(0.00%) 1(50.0%) 2(100.0%)
Student 20(47.0%) 9(21.0%) 23(53.4%) 43(100.0%)
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History of Chronic Dx (%) | 15(23.0%) | 5(7.69%) | 45(69.2%) | 65100.0%) |

aStandard deviation.

As in Table 2 the 49 active smokers used multiple methods. The water-pipe was the most frequently used method (Figure 1).
Thirty-six of the pregnant women reported using water-pipes, 17 reported using cigarettes and 11 used vapes (e-cigarettes). The
younger age group (18-25 years) had the highest prevalence among the active smokers. Around 56.2% attempted to quit over the
preceding 12 months, particularly the pregnant women who smoked water-pipes (52.7%). Of the active smokers, 21.8% were

smoking in the first trimester, 43.8% in the second trimester and 34.4% in the third.

Distribution of Smoking Methods by Active and Passive Smoking

70%
63%

60% 56%
50%

40% 37%
31%
30%

20% 17%

10% 6%

0%
Cigarettes E-Cigarettes Hookah

H Active Pasive

Figure 1 Distribution of Smoking Methods by Active and Passive Smoking

Table 2 Distribution characteristics of active smokers

. E-cigarettes Waterpipe Cigarettes Total
Smoking Method?
No | % No | % No | % No | %
No 11 171% | 36 | 56.3% | 17 | 26.5% | 64 100.0%
18 -25 6 220% |16 |592% |5 18.5% | 27 100.0%
26-30 3 125% |13 | 541% | 8 33.3% | 24 100.0%
Age Groups
31-35 2 25.0% | 4 50.0% | 2 25.0% | 8 100.0%
>35 0 0.00% |3 60.0% | 2 40.0% | 5 100.0%
Elementary or less | 0 0.00% |0 0.00% | 0 0.00% | 0 100.0%
Middle 0 0.00% |1 50.0% |1 50.0% | 2 100.0%
Educational Status Secondary 6 25.0% | 12 50.0% | 6 25.0% | 24 100.0%
Bachelor 5 15.6% | 20 62.5% | 7 21.8% | 32 100.0%
Higher Education | 0 0.00% |3 50.0% | 3 50.0% | 6 100.0%
Unemployed 6 26.0% | 11 47.8% | 6 26.0% | 23 100.0%
Employed 4 13.3% |17 | 56.6% |9 30.0% | 30 100.0%
Employment status -
Retired 0 0.00% |0 0.00% | 0 0.00% |0 100.0%
Student 1 9.0% 8 720% | 2 18.0% | 11 100.0%
Did you attempt to quit No 1 5.8% 9 52.0% |7 411% | 17 100.0%
smoking in the last 12 months? | Yes 9 250% | 19 52.7% | 8 22.2% | 36 100.0%
Pregnancy Trimesters First 3 214% |8 571% |3 21.4% | 14 100.0%
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Second

21.1%

14 50.0%

8 28.6%

28 100.0%

Third

9.1%

14 63.6%

27.3%

22 100.0%

2Some of the users used more than one type of smoking method.

Among those who smoked cigarettes, almost half reported being daily smokers. The usual time for their first daily cigarette was

60 minutes after waking up (58%). The rest were split evenly between smoking within the first 30 minutes or between 30 and 60

minutes.

As in Table 3, with reference to the location of SHS exposure, of the total sample 475 were pregnant and 250 were exposed to

smoking. Some of them were exposed to more than one type of product. Among the exposed group, the majority (62%) reported

being exposed to cigarettes, 31.3% to water-pipes and 5.8% to e-cigarettes. Of the pregnant women, 216 reported their husbands as

the major source of exposure to smoke at home. About 21.5% of the respondents were employed and of these only 35% were

exposed at work, which meant it was less likely for them to be exposed at work, compared to at home. Regarding the policy rules at

home, 31.3% of the secondhand smokers reported not having any rules banning smoking at home, while 10.7% allowed smoking at

home.

Table 3 Distribution of characteristics of those exposed to second-hand smoking

Cigarettes E-cigarettes | Waterpipe | Total
Second-hand smokers?
No | % No | % No | % No | %
18-25 54 | 52.0% 14 | 13.0% | 36 | 35.0% | 104 | 100.0%
26-30 49 | 63.0% 4.0% 26 | 33.0% | 78 | 100.0%
Age group
31-35 49 | 69.0% 0.00% | 22 | 31.0% | 71 100.0%
>35 64 | 70.0% 3.0% 24 | 26.0% | 91 100.0%
Unemployed 135 | 67.0% 10 | 5.0% 58 | 29.0% | 203 | 100.0%
Employed 43 | 73.0% 2.0% 15 | 25.0% | 59 | 100.0%
Current Job -
Retired 1 100.0% 0.00% | 0 0.00% | 1 100.0%
Student 19 | 58.0% 9.0% 11 | 33.0% | 33 | 100.0%
Elementary/ or
2 67.0% 0 0.00% | 1 33.0% | 3 100.0%
less
Middle 4 100.0% 0.00% | 0 0.00% | 4 100.0%
Educational Status Secondary 89 | 68.0% 7.0% 33 | 25.0% | 131 | 100.0%
Bachelor’s 99 | 64.0% 3.0% 50 | 32.0% | 154 | 100.0%
Higher
) 6 86.0% 0 0.00% | 1 14.0% | 7 100.0%
Education
Never allowed 36 | 780% |0 0.00% | 10 | 22.0% | 46 | 100.0%
Your practiced home smoking Allowed within
. 33 | 65.0% |4 8.0% 14 | 27.0% | 51 100.0%
rules exceptions
Allowed 21 | 57.0% 8.0% 13 | 35.0% | 37 | 100.0%
No rules 72 | 67.0% 4.0% 32 | 30.0% | 108 | 100.0%
During the last 30 days has No 18 | 69.0% 0.00% | 8 31.0% | 26 | 100.0%
anyone smoked indoor in your
Yes 6 43.0% | 2 14.0% | 6 43.0% | 14 | 100.0%
workplace?
First Trimester 31 | 66.0% |3 6.0% 13 | 28.0% | 47 | 100.0%
. Second
Pregnancy Trimesters . 80 |71.0% |5 4.0% | 28 | 25.0% | 113 | 100.0%
Trimester
Third Trimester | 90 | 64.0% 4.0% 44 | 31.0% | 140 | 100.0%
Can inhaling smoke adversely No 7 70.0% 0.00% | 3 30.0% | 10 | 100.0%
affect the health of non-smokers? Yes 178 | 67.0% 12 | 4.0% 77 | 29.0% | 267 | 100.0%

2Some of the second-hand smokers were exposed to more than one type of smoking product.
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While studying the association between being either a smoker or a passive smoker and various demographic factors, multiple
associations were found to be significant (Table 4). Having an elementary level of education or less was associated with lowers odds
of being a passive smoker (OR=0.21; CI= 0.06-0.83). There was also a significant association between being a passive smoker and
having a higher level of education at a secondary school (OR=2.36; CI=1.53-3.66) when adjusted for age.

Regarding employment status, a significant association was found between being unemployed and having a lower probability
of being a smoker (OR=0.3; CI=0.15-0.60), while the employed women had higher chances of being smokers (OR=4.3; CI=2.10-9.02).
On examining the association between age and being either a smoker or a passive smoker, there was a weak negative association
between age and being a smoker (r=-0.14; p-value=0.03). However, there was a weak positive association between age and being a

passive smoker (r=0.14; p-value=0.005).

Table 4 Odds ratios (OR) of being a smoker or a passive smoker according to different demographic factors

Active Smoker Passive Smoker

Adjusted OR? | 95% CI° Adjusted OR?* | 95% CI?
Education status
Literate with no education/Elementary | NA¢ NA= 0.21 0.06 -0.83
Middle School 1.80 0.31-10.34 | 0.62 0.12-2.58
Secondary School 1.70 0.83-3.40 | 236 1.53 -3.66
Bachelor’s degree 0.94 0.88-0.99 0.69 0.47-1.03
Higher Education 3.02 0.99-017 | 045 0.17-1.22
Employment status
Unemployed 0.3 0.15-0.60 1.25 0.83-1.87
Employed 4.30 2.10-9.02 0.70 0.42-1.07
Retired NAc« NA« 0.50 0.03-8.23
Student 1.15 0.43-3.10 1.20 0.60 —2.42

20dd ratio adjusted to age. ®95% Confidence interval. ‘N A: non-applicable for having non as a smoker within the study sample.

Table 5 Association of age with being a smoker or a passive smoker

Active Smoker Passive Smoker

r p-value | r2 p-value
Age | -0.14 | 0.03 0.14 | 0.005

2Correlation coefficient.

4. DISCUSSION

This cross-sectional analytic study investigated the prevalence and the associated factors of tobacco use and second-hand smokers
among pregnant women from Madinah City in Saudi Arabia. The overall prevalence of active smoking during pregnancy reached
as high as 9.2%, which is higher compared to studies carried out in other countries. A study in the Emirates found that the
frequency of maternal smoking was as low as 0.7% (Taha et al., 2022). According to a study in Costa Rica, the rate of smoking
among pregnant women was 2.7% (Quifiones et al., 2022).

Consistent with other studies, the prevalence of exposure to second-hand smoke was noticed to be much higher than the
prevalence of active smoking among pregnant women. A total of 46.8% of pregnant women were exposed to SHS, including
cigarettes and other types of tobacco products. Of these, 40% were exposed to cigarettes. These estimates are higher compared to
two previous Saudi studies carried out in Riyadh, which reported that 31% and 24% (respectively) of pregnant women were
exposed to cigarettes (Alghamdi et al., 2016; Wahabi et al., 2013).

Recently, water-pipe use has spread worldwide among young adults. According to our study, out of 470 (n=49) women who
reported smoking during pregnancy, the water-pipe was the most frequently used product among 56.3%, followed by cigarettes
among 26.5% and finally e-cigarettes among 17.1%. This high prevalence of water-pipe smoking during pregnancy could be due to
the misconception that the water-pipe is less harmful (Daniels, 2012). Most previous studies on the subject have measured tobacco
use as a broad concept, regardless of the type of tobacco product that had been used or that subjects had been exposed to.

A recent study in the United States, aimed mainly at water-pipe smokers, reported the water-pipe as being the most frequently

used smoking method among pregnant women, with a prevalence of up to 81% (47 out of 58 pregnant women) (Stroud et al., 2020).
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The water-pipe has been found to contain the same addictive drug, nicotine that causes dependency in cigarettes (Jukema et al.,
2014). Therefore, the water-pipe has similar harmful consequences for both the mother and the fetus (Nematollahi et al., 2020).

While assessing SHS exposure, 67% of our subjects reported having been exposed to cigarettes. This may be explained by the
fact that the majority (86.4%) of secondhand smokers reported that their husbands smoked. Regarding second-hand smoking rules
at home, 10.7% allowed smoking at home, 15% allowed it with exceptions and 31.4% had no rules. This may be due to lack of
knowledge and awareness among the husbands regarding the effects of smoking on fetal health (Afzal et al., 2022). Thus, only
13.4% never allowed smoking at home, compared to a previous study carried out in Costa Rica which reported that 72.7% of
pregnant women never allowed smoking at home (Quifiones et al., 2022).

These results indicate that any intervention to limit second-hand exposure in the house should be directed toward both parents,
not just the mother. Knowledge regarding the hazards should be raised among husbands with smoking habits. Among employed
pregnant women (n=75), 33.3% were exposed to SHS at the workplace. Similar to previous Saudi studies Alghamdi et al., (2016) and
Wahabi et al., (2013), we found that pregnant women were more likely to be exposed to SHS at home than in the workplace. A
possible explanation for the low percentage of exposure at work may be strict policies against smoking in the workplace.

Among the cigarette smokers, our study demonstrated that 50% of pregnant women were daily smokers. Most of these reported
that they smoked 60 minutes after waking up. A study carried out in the Netherlands reported that 7.8 cigarettes per day was the
average for daily smokers during pregnancy (Baron et al., 2013). Approximately 53.4% of the active smokers had attempted to quit
smoking during the preceding 12 months. Approximately 25.4% of the total participants were asked about their smoking history
during their clinical visits over the preceding 12 months. Among the smokers, 60% had been advised to quit smoking. This
emphasizes the need for smoking cessation against maternal tobacco smoking (cigarettes, water-pipes or e-cigarettes).

Our findings also highlighted the associated socio-demographic determinants. Age showed a weak negative association with
being a smoker; however, second-hand smoking was high among younger pregnant women. Our results are in line with studies
from both the USA and Sri Lanka, where the prevalence of maternal smoking increased as mothers’ ages decreased (Perera et al.,
2021; Drake et al., 2018). A few studies carried out in Saudi Arabia and Spain also found a significant association between the
frequency of second-hand smoking and the ages of pregnant woman (Alghamdi et al., 2016; Wahabi et al., 2013).

The educational level of pregnant women was significantly related to the prevalence of second-hand smoking. Women with
secondary school degrees had higher odds of being passive smokers. In the United Arab Emirates, exposure to SHS was significant
in pregnant women whose educational levels were high school or lower. Many studies have indicated that lower education levels
are predictors for SHS exposure. In our study, we found that having an educational level of elementary school or lower carried
lower odds of being exposed to smoke. A possible explanation for this may be that most other studies took into consideration the
educational levels of both spouses (Taha et al., 2022).

We did not observe an association between educational level and active smokers in our study, since the majority of the smokers
in our sample had secondary and/or bachelor’s degrees. In this study, employment status did not show an association with passive
smoking. Nevertheless, we found that pregnant women who were employed were more likely to be smokers. The findings of
several other studies align with ours (Rocheleau et al., 2017). One reported employment to be independently associated with

smoking both before and during pregnancy.

Limitations
One of the limitations of this study was the interviewing method of data collection. This may lead to underreporting of smoking in
pregnant women due to a social desirability bias. Another limitation is self-reported data collection, which may lead to difficulties
in recalling memories. A further limitation is that the husbands were not assessed for socio-demographic factors including age,
employment status and educational level.

In addition, we used a subjective method to measure smoking status among pregnant women. We advise subsequent studies to
use a larger sample size and an objective way to detect smoking or exposure status such as nicotine level, in order to confirm the

agreement between self-reported and objective measurements of tobacco use and/or exposure.

5. CONCLUSION

Regarding the findings of the study, we need to raise awareness of the potential harms of any smoking product, including water-
pipe, cigarettes and others, particularly during pregnancy. Having a smoke-free environment for a pregnant woman is crucial for
her health during pregnancy, for both the mother and the fetus. Thus, developing a strict smoking-free policy at home plays an
important role in limiting SHS exposure. Husbands need to be educated about passive smoking and its harmful effects, in order to

Medical Science 27, €267ms3086 (2023) 7 0f 9



ANALYSIS ARTICLE | OPEN ACCESS

cultivate a better home environment. Healthcare providers also have a substantial role to play in detecting smoking during

antenatal visits. It is of utmost importance to ask and assess all attending pregnant women about smoking products and encourage

smoking cessation by providing appropriate support and strategies.
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