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Abstract

Objectives: Exposure to secondhand smoke (SHS) constitutes major health problems that threaten human health around the world;
its adverse effects can lead to serious illnesses in both the pregnant women and the growing fetus. The purpose of this study was to
determine the prevalence of SHS among Saudi pregnant women in King Khalid University Hospital (KKUH) and to determine the
association between the socioeconomic characteristics of the pregnant women and exposure to SHS.

Materials and Methods: This was a cross-sectional study conducted in the antenatal clinic, KKUH. Data were collected from
consecutive women using a predesigned questionnaire addressing the participants’ demographics and exposure to SHS status.
Results: The prevalence of SHS exposure among pregnant women was 24%. Low maternal education level and being unemployed
were associated with more exposure to SHS (P=0.039) and (P=0.02), respectively. There was no association between maternal age,

parity and monthly income and exposure to SHS (P=0.697), (P=0.420) and (P=0.543), respectively.
Conclusion: Maternal educational levels and unemployment are associated risk factors for SHS exposure during pregnancy.
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Introduction

Exposure to secondhand smoke (SHS) constitutes major
health problems that threaten human health around the
world (1). It is a preventable cause of morbidity and mor-
tality (1). Its adverse effects can lead to serious illnesses
in both the pregnant women and the growing fetus (1).
During pregnancy SHS exposure can lead to long lasting
effects on the infant’s respiratory, cardiovascular, central
nervous system and other systemic abnormalities (1).
More than 600 000 premature deaths every year are caused
by exposure to SHS (1). About 40% of all children, 33%
of male non-smokers and 35% female non-smokers are
exposed to SHS indoors (1). 31% of the deaths caused by
SHS occur in children (1).

In Saudi Arabia, the prevalence of active smoking among
males and females ranges according to the age groups
with median of 26.5% and 9%, respectively (2). Although
according to previous study, active smoking among preg-
nant women was low 0.08%, exposure to SHS is reported
to be as high as 31% (3).

The demographic profile of pregnant women exposed to
SHS showed that the exposed participants were young-
er in age, of low parity and lower level of education than
non-exposed (3). However, the study did not show the so-
cioeconomic determinants of SHS exposure among Saudi
pregnant women (3).

The aims of this study were to determine the prevalence
of SHS exposure among pregnant women and to explore

the socio-demographic determinants of exposure to SHS
among Saudi pregnant women attending the antenatal
care clinic in King Khalid University Hospital (KKUH).

Materials and Methods

This was prospective cross-sectional study designed to
investigate the socioeconomic determinants of SHS expo-
sure during pregnancy and to evaluate the pregnant wom-
en’s knowledge about the harmful effects of SHS.

The study was done in an antenatal outpatient clinic at
KKUH, Riyadh, Saudi Arabia. KKUH is a tertiary referral
center and includes a neonatal intensive care unit (NICU)
and an in vitro fertilization unit. The obstetrics depart-
ment provides services for 3500 to 4000 deliveries per year.
For this study, we invited pregnant women from KKUH
antenatal care clinic from October 2013 to March 2014 to
participate. The women were invited irrespective of parity
or gestational age.

The prevalence rate for SHS exposure during pregnancy
was estimated to be 31% from a recently published study
(3). Based on that prevalence the sample size was calculat-
ed with 95% CI and 5% precision. The minimum sample
size needed was 328 participants.

A consecutive sampling technique was used. The inclu-
sion criteria were: pregnant women aged 18 years and
older who consented to participate in the study. Exclusion
criteria were women who actively smoked and those who
declined to participate in the study.
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A questionnaire was used for data collection. The question-
naire was designed to assess the demographic characteris-
tics and SHS exposure of the participants (Appendix 1).
The first section of the questionnaire concerned the de-
mographic characteristics of the participants. In this sec-
tion, closed-ended questions were used in addition to
open-ended ones. For instance, open-ended questions
were used when asking about age and nationality, while
closed-ended questions were used for educational level,
marital status, parity, income, and employment.

The next section was designed to determine the preva-
lence of SHS. We calculated the number of women who
were exposed to SHS as a percentage from the total study
population. We then determined, as a secondary outcome,
the prevalence of active smoking among pregnant women
in addition to quantifying the amount of SHS according
to the hours of exposure and the number of smokers in
the house.

Statistical Analysis

The statistical analysis for this study was performed using
SPSS, version 21.0 (SPSS Inc., Chicago, IL, USA). Descrip-
tive statistics were computed to assess the exposure to SHS
during pregnancy. Univariate analysis was applied to as-
sess the association between exposure to SHS and the so-
cio-demographic characteristics by comparing these char-
acteristics on exposed and non-exposed participants in
the following; age, parity, educational level, employment,
and monthly income. Chi-squared test used to compare
dichotomous outcomes (unemployment, monthly in-
come, educational level and parity), while independent ¢
test used to compare continuous variables (age). Statistical
significance was determined with a P value of <0.05.

Results

Three hundred sixty-three pregnant women were invited
to participate in this study; 328 of whom were found to
be eligible, 33 declined to participate and 2 were excluded
according to our exclusion criteria.

The mean age of the participants was 29+ 7.39 years,
and most were Saudis 303 (92.4%). Of the participants
234 (72.3%) were multiparous and 139 (42.8%) had a
bachelor’s degree, while only 2 (0.6%) were illiterate. 113
(34.9%) were employees. The main mode of transporta-
tion was in a private car 165 (87.3%). The majority of the
women’s families fell under moderate- to high-income
levels 243 (81.5%). The demographic characteristics are
shown in Table 1.

Participants were asked to determine the hours of SHS
exposure at different locations. The results presented in
Table 2. It shows the number of total responses to ques-
tions related to SHS exposure at home, at work and while
in their transportation vehicle. While 122 (37.3%) of the
respondents reported having active smokers in their res-
idence, only 79 (24%) were actually exposed, as shown in
Table 2. Thirty-four (10.5%) of the exposed participants
were exposed to 5-20 cigarettes per day at home and only
15 (4.6%) were exposed at work. There were 40 (12.3%)

that were exposed at least once or twice a day and 31
(9.5%) were exposed in their transportation vehicle.

The 122 pregnant women who reported having active
smokers at home were compared to the women who
were not exposed to SHS. There was no significant asso-
ciation between SHS exposure and age (P=0.697), parity
(P=0.420) and monthly income of the family in the study
sample (P=0.543).

However, the study showed evidence of association be-
tween the exposure of pregnant women to SHS and low
educational levels (P=0.039). Employed women were
less likely to be exposed to SHS than unemployed women
(P=0.02) as shown in Table 3.

Discussion

We found the prevalence of exposure to SHS among the
study participants to be 24%, though 37% of them have
active smokers at home. This prevalence constitutes a
health problems to the pregnant women generally and
specifically to the growing fetus. According to the liter-
ature SHS exposure has been approved to be a carcino-
gen, it can cause lung cancer and cardiovascular diseases

Table 1. Demographic Characteristics of the Study Participants

Characteristic S: t.=|d3|2A8r ?;')a
Age 305°
Mean (standard deviation) 29.86 years (7.4)
Nationality 328
Saudi 303 (92.4)
Non-Saudi 24 (7.3)
Marital status 328
Married 322 (98.2)
Divorced 6(1.8)
Number of previous pregnancies 3242
Zero 90 (20.8)
1-5 times 204 (63.0)
More than 5 times 30(9.3)
Level of education 325°
Primary school 12 (3.7)
Intermediate school 19 (5.8)
High school 79 (24.3)
Undergraduate 48 (14.8)
Bachelor 139 (42.8)
Postgraduate 26 (8.0)
Illiterate 2(0.6)
Employment 3242
Yes 113 (34.9)
No 211 (65.1)
Transportation® 1892
Private car 165 (87.3)
Taxi 14 (7.41)
Bus 10 (5.29)
Monthly income 298°
Less than 4999 Saudi Riyal 55 (18.5)
5000-9999 Saudi Riyal 142 (47.7)
10000-14999 Saudi Riyal 76 (25.5)
>15000 Saudi Riyal 25 (8.4)

aTotal number in the variable excluding missing data.
®Transportation to work, college, school, or family transportation.
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Table 2. Exposure to SHS at Home, at Work, and in Transportation

Variable S::‘;'Zgri‘o/bo;a
Any smokers at home 3272
Yes 122 (37.3)
No 205 (62.5)
Number of smokers at home 326°
1-2 114 (35)
3-5 5(1.5)
None 207 (63.5)
Number of cigarettes smoked per day 125°
Less than 5 25(7.7)
5-20 34 (10.5)
More than 20 8(2.5)
| do not know 58 (17.8)
Number of hours of SHS exposure at home 3252
Less than 1 hour 38 (11.7)
1-2 hours 18 (5.5)
More than 2 hours 23(7.1)
None 246 (75.7)
Any smokers at work 220°
Yes 12 (4)
No 208 (64.6)
Number of smokers at work 3242
1-2 8(2.5)
3-5 7(2.2)
None 309 (95.4)
Number of hours of SHS exposure at work 3232
Less than 1 hour 12 (3.7)
More than 2 hours 3(0.9)
None 304 (94.1)
Frequency of SHS exposure at work per day 326°
1-2 times 40 (12.3)
3-5 times 5(1.5)
More than 5 times 11(3.4)
None 270 (82.8)
Frequency of SHS exposure at work per week 323°
1-2 days 10 (3.1)
3-5 days 6(1.9)
More than 5 days 1(0.3)
None 306 (94.7)
SHS exposure on the transportation vehicle 326°
Yes 31(9.5)
No 295 (90.5)

Abbreviation: SHS, Secondhand smoke.
aTotal number in the variable excluding missing data.

in adults and serious health conditions, such as middle
ear infections, pneumonia and bronchitis in infants and
children (4). SHS exposure can lead to abnormal newborn
length and birth weight (3). The negative effect of the nic-
otine and cotinine on the development of the placenta and
on the function of the oxygen transformation to the fetus
is believed to be the cause of such newborn deformities
(5-7).

Out of the 37% (122) who reported presence of active
smokers at home, 35.5% (114) have 1-2 smokers and the
rest 3-5 smokers. Our study shows that even though there
is high number of consumed cigarettes per day, most of
the exposed pregnant reported exposure time of less than

Table 3. Association Between Demographic Characteristics and
SHS Exposure

Exposure to SHS
Characteristics Yes No P value*
n (%) n (%)
Maternal Age (Years) 29.76 £ 7.55 29.24+545 0.697
Parity
Primigravida 20 (58.8) 14 (41.2) 0.420
Multigravida 56 (66.7) 28 (33.3)
Educational Level 119°
High 44 (57.9) 32 (42.1) 0.039
Low 33(76.7) 10 (23.3)
Employment
Yes 24 (52.2) 22 (47.8) 0.020
No 54 (73.0) 20 (27.0)
Monthly Income 1112
Low® 19 (67.9) 9(32.1)
Middle-high? 51 (61.4) 32(38.6) 0.543

Abbreviation: SHS, Secondhand smoke.

2P value <0.05 significant.

Total number in the variable excluding missing data.

¢Middle to high income (more than 5000 Saudi Riyal).

9Low income (less than 5000 Saudi Riyal).

Statistical tests included chi-square tests and independent t tests.

one hour, which is inconsistent with other studies that
shows the more cigarettes consumed at home, the more
hours of exposure reported (8,9). This can be due to either
the participants and the active smokers have good knowl-
edge about the harms of SHS exposure and they follow
measures to avoid it or it could be due to under reporting
by the participants of the real timing of exposure.
Significant association between the low level of education
of the pregnant women in the study and the more expo-
sure to SHS is found in this study, which has been showed
in the literature (3). Being an unemployed is significantly
associated with more exposure to SHS among the partic-
ipants and this could be due to the less chance to be an
employed with low level of education which takes us back
to the point of the low level of education is associated with
more exposure or it could be due to that the unemployed
participants stay at home for longer time which increases
the risk of more exposure.

Our study did not find significant association between
age, parity and level of monthly income and more expo-
sure to SHS, which is inconsistent with the literature that
shows pregnant women with younger age and low parity
number are more likely to be exposed to SHS (3).

The study did not measure cotinine level in the pregnant
women blood, to see if they were telling the truth about
their exposure to SHS. Another limitation was we did not
specify whether the participants lived in rural or urban
areas, as differences in the cultures and the socioeconomic
characteristics have been confirmed in the literature (8-
10). Also we did not assess the knowledge, attitude and
behavior of the participants toward SHS exposure.

Conclusion
One fourth of pregnant women participating in the study
were exposed to SHS which constitutes a major public
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health problem. Low educational levels and unemploy-
ment are associated with more exposure to SHS. There is
urgent need to employ evidence based measures to reduce
active smoking and exposure to SHS.
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Appendix 1

Demographic characteristics: This section asks about

demographic profile.

1-How old are you?

2-What is your nationality?

() Saudi

() Not Saudi

3-What is your marital status?

() Married

() Divorced

() Widow

4-number of previous pregnancies?

( )zero

( )1-5times

() more than 5 times

5-What is your highest degree of education?

() Primary school

() Intermediate school

() High school

() Undergraduate

() Bachelor

() Postgraduate

() Nliterate

6-Do you work?

()VYes

()No

7-What do you use for transportation?

() Private car

() Taxi

( )Bus

8- What is the range of your household income?

() Less than 4,999SR

()5,000-9,999 SR

() 10,000-14,999 SR

() More than 15,000 SR

9-do you smoke? Which type?

() Cigarettes

() Hookah

() Chewing tobacco

() !1don’t smoke

Exposure to SHS: This section asks about Participant’s

10-Is there any smoker at your home?
()VYes

()No

11-How many smokers are there?

exposure to smoking during daily/weekly/monthly routine.

()12

()35

() None

12-How many cigarettes do they smoke per day at home?
() Lessthan5

( )5-20

() More than 20

() Don’t know

13- How many hours approximately do you expose to
cigarettes smoke per day at home?

() Less than one hour

()1-2 hours

() More than two hours

() None

14- Do you expose to cigarettes smoke inside the home or
not?

()Yes

( )No

15-Is there any smoker in your work place?

()Yes

( )No

16- How many smokers are there?

()12

()35

() None

17-How many hours approximately do you expose to
cigarettes smoke per day at work?

() Less than one hour

() More than two hours

() None

18- How many times do you expose to cigarettes smoke per
day?

()1-2times

() 3-5times

() more than 5 times

() None

19-How many days do you expose to cigarettes smoke per
week at work?

() 1-2day/s

()3-5days

() More than 5 days

() None

20- Do you expose to cigarettes smoke in transportation
vehicle?

()Yes

( )No
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