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ABSTRACT

CONTEXT AND OBJECTIVE: Smoking during pregnancy is an important risk factor for maternal and infant
health that is preventable. This study aimed to investigate the risk factors associated with smoking beha-
vior during pregnancy.

DESIGN AND SETTING: A household-based probability sample survey of 1,510 women was conducted in
the center of the city of Sivas, Turkey, between September 2013 and May 2014.

METHODS: The prevalence of smoking during pregnancy was estimated according to independent varia-
bles by means of regression analysis.

RESULTS: The prevalence of smoking during pregnancy was 16.5%. Logistic regression showed that being
at a relatively young age (odds ratio, OR = 1.92, P = 0.025 for 15-24 age group; and OR = 245, P = 0.001
for 25-34 age group), having a low educational level (OR = 1.76, P = 0.032), being unmarried (OR = 1.48,
P =0.002) and living in an extended family (OR = 1.98, P = 0.009) were the factors associated with the risk
of smoking during pregnancy.

CONCLUSIONS: Systematic attention should be paid to socioeconomic inequalities, to support women
towards quitting smoking before or at an early stage of their pregnancies. Younger women and particu-
larly those in lower socioeconomic groups should be targeted. This will lead to better pregnancy status,
especially among young women.

RESUMO
CONTEXTO: Fumar durante a gravidez é um fator de risco importante para a salde materna e infantil e
que pode ser evitado. O estudo teve como objetivo investigar os fatores de risco associados com o com-
portamento de fumar durante a gravidez.
TIPO DE ESTUDO E LOCAL: Inquérito por amostragem probabilistica de base domiciliar de 1.510 mulhe-
res foi realizado no centro da cidade de Sivas, Turquia, entre setembro de 2013 e maio de 2014.
METODOS: A prevaléncia do habito de fumar durante a gravidez foi estimada de acordo com as variaveis
independentes por meio da analise de regressao.
RESULTADOS: A prevaléncia do hébito de fumar durante a gravidez foi de 16,5%. A regresséo logistica
mostrou que estar em idade relativamente jovem (odds ratio, OR = 1,92, P = 0,025 por grupo de idade
15-24e OR =2,45,P =0,001 para a faixa etéria 25-34), com alto nivel de escolaridade (OR= 1,76, P =0,032),
sendo solteira (OR = 1,48, P = 0,002) e vivendo em familia grande (OR = 1,98, P = 0,009) foram os fatores
associados ao risco de fumar durante a gravidez. Parto prematuro e baixo peso ao nascer foram mais
frequentes entre as fumantes.
CONCLUSOES: Atencao sistematica deve ser dada as desigualdades socioecondmicas para apoiar mu-
Iheres a parar de fumar antes ou na fase inicial da gravidez, tendo como alvo mulheres mais jovens, e
particularmente aquelas de grupos socioecondmicos mais desfavorecidos. Isso conduzird a um melhor
estado de gravidez em mulheres, especialmente as jovens.



INTRODUCTION

Maternal smoking during pregnancy has been identified as the
most preventable source of newborn morbidity and mortality
throughout the world. The health problems, economic burden
and dependence caused by smoking are predictably greater in
vulnerable populations such as pregnant women. Smoking dur-
ing pregnancy increases the risk of adverse pregnancy outcomes
such as perinatal mortality or miscarriage, premature births, low
birthweight and small fetuses.'*

According to a recent study on trends within the prevalence
of smoking in developing and developed countries, the prevalence
of smoking has decreased significantly worldwide.” However, as
suggested by some studies, because the rates of smoking cessa-
tion are lower in socioeconomically vulnerable populations, the
differences in smoking rates between socioeconomic levels may
have increased.*’

Several variables relating to sociodemographic conditions
are closely connected with the likelihood of smoking behavior.
Furthermore, smoking behavior is inversely associated with socio-
economic position, such that vulnerable people in the community
are more likely to continue their smoking behavior.*® Despite con-
siderable public understanding of the dangers of smoking during
pregnancy, more than a third of women who smoke continue their
smoking behavior during pregnancy.**?

Research has documented factors relating to smoking
behavior during pregnancy and their effect on adverse preg-
nancy outcomes. The social structure of smoking behavior
during pregnancy is largely determined by social factors.”* "
The consequences of pregnancy in situations of low socio-
economic level are determined through internal factors and
the habit of cigarette smoking is among these factors.'® Up to
half of the adverse consequences of pregnancy are caused by
smoking behavior among women living under low socioeco-
nomic conditions.!” It is even more important to take into
account the effect of smoking during pregnancy among women
living in different socioeconomic levels in developing coun-
tries like Turkey, which have high inequality in maternal and
infant mortality rates.

Because of the direct risks to infant health, much attention has
been paid to maternal smoking during pregnancy over recent years.
However, few data on the characteristics of high-risk populations
regarding smoking behavior are available. Previous studies have
been limited by several factors. Most of these studies have been
conducted in the hospital setting rather than community setting

or have had small sample sizes.">'?

OBJECTIVE
The aim of the present study was to investigate the risk factors

associated with smoking during pregnancy.

METHODS

Setting and ethics
This cross-sectional population-based study was conducted in
the center of the city of Sivas, Turkey, between September 2013
and May 2014. Sivas is a Middle Anatolian city with approxi-
mately 625,000 inhabitants. The number of women of reproduc-
tive age (15-49 years) in the urban area of this city is about 85,000.
Compared with other cities in Turkey, it has an average structure
with regard to socioeconomic and demographic conditions.
Women were interviewed in person at their homes. All par-
ticipants were informed that all information obtained through the
interview would be kept confidential. The study was approved by
the Ethics Committee of Cumhuriyet University.

Sampling design
A large sample consisting of 1,510 individuals was used.
This sample size was enough to estimate an expected preva-
lence of smoking during pregnancy of 20% from a large popu-
lation with a margin of error for a 95% confidence interval of
+ 2%.'"12 The target population of the study comprised around
38,000 households in 63 districts. A multistage cluster sam-
pling scheme was used in this study. The sampling scheme was
prepared by listing the number of households in each district.
The electricity company’s records were used to find the num-
ber of households. Firstly, a total of 11 districts were randomly
selected. Secondly, the street and street number of the dwelling
on the street were selected randomly in each of the districts.
Households were sampled with probability proportional to size.
Buildings primarily providing short-term or temporary accom-
modation such as hotels, rental homes, etc., were excluded.
Over the study period, to increase the chance of obtaining an
interview, two revisits to each household were made on differ-
ent days of the week. If a household contained more than one
eligible woman, one of them was randomly chosen by draw-
ing lots for the interview. The eligible women enrolled into the
study were those who had been pregnant at some time during
the previous three years (before the time of the interview), who
did not present any communication difficulties and who gave
their informed consent to participate.

Before starting the face-to-face interview, written and verbal
consent was sought from every participant. All interviews were
conducted in a quiet room in each respondents home, by trained

final-year medical students.

Survey instrument
The survey questionnaire for this study was developed based
on the existing literature and was reviewed by two research

experts. In order to judge the time needed to administer the



questionnaire and to test it for clarity and logical flow, it was
piloted with 20 women.

The questionnaire consisted of two sections. The first sec-
tion of the questionnaire requested demographic information on
the participants, including maternal age, current marital status,
health insurance, family type (nuclear or extended, i.e. a family
that included not only parents and children but also other relatives
such as grandparents, aunts or uncles), number of previous deliv-
eries, education level and employment status. Employment status
was categorized as an office job, manual work, or unemployed. In
this study, subjects who were students or housewives were regis-
tered as unemployed. Also in this section, the subjects were asked
about the place where they had spent the majority of their lives,
whether they had any type of health insurance and about their per-
ceived health status and income level. Based on self-reported data,
the annual household income was categorized into two groups: 1
(£US$ 7,000) and 2 (> US$ 7,000). Likewise, health-related prob-
lems were coded as 1 = present or 0 = absent; the women were
asked to self-report whether during their last pregnancy they had
had one or more of the following chronic medical conditions: dia-
betes, hypertension, arthritis, thyroid disorders, migraines, asthma,
gastrointestinal disorders, cancer or physical disability.

In the second section of the questionnaire, the women were
asked whether they had smoked during their last pregnancy.
Smoking was defined as cigarette smoking at least once a week.
Furthermore, alcohol consumption was determined through the
frequency of drinking, defined as: often (least once a week), occa-

sionally (rarely, less than one beverage per month) or never.

Independent and dependent variables

Associations of the following independent contextual variables
were considered to be relevant to smoking during pregnancy:
age, maternal education, marital status, employment status, fam-

ily type and annual household income.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS Inc.,
Chicago, IL, USA) for Windows, version 16.0, was used for the
data analysis. Categorical data were expressed as percentages.
Quantitative data were presented as mean * standard devi-
ation, SD. To evaluate associations between dependent and
independent variables, bivariate analysis using the chi-square
test was performed. Also, multiple logistic regression analy-
ses were performed to assess which variables were significantly
associated with smoking behavior as dependent variables.
Thus, age, maternal education, marital status, employment sta-
tus, family type and annual household income were included
in the model for smoking behavior as independent variables.

Purposeful selection of candidate variables was done based on

a bivariate P-value < 0.15. The fit of the multiple logistic mod-
els was assessed using the Akaike information criterion (AIC).
The model with the lowest AIC was accepted as the best-fit-
ting model. To determine multicollinearity among the vari-
ables, collinearity diagnostic tests were conducted. In none of
the cases were the “tolerance values” less than 0.2, and no vari-
ance inflation factor was greater than 10; P-values less than 5%

were considered to be statistically significant.

RESULTS

Out of the total of 1,510 women initially in the sample, 24 did not
meet the inclusion criteria. A further 187 excluded themselves
due to domestic commitments, while 26 could not be contacted
at their home. Consequently, the survey involved 1,273 eligible
women who agreed to participate in a face-to-face interview, thus
yielding a survey response rate of 84.3%. In the present survey,
the retrospective evaluation took place approximately 1.3 years

(1.3 £ 1.1) after pregnancy.

Characteristics of the sample

All the study participants were from urban areas. Their mean
age was 36.4 + 7.9 years (range: 15-49 years). Most of the par-
ticipants (62%) were over 34 years old. As presented in Table 1,
with regard to the demographic characteristics of the sample over
the year prior to the survey, more than half of the participants
(57.2%) were living in nuclear families, and approximately 80%
of them did not have a university degree. Most of the partici-
pants (85.5%) had simple health insurance, 91% were married,
more than 25% were employed and 81% had an annual house-
hold income of < US$ 7,000 (Table 1).

Prevalence and factors relating to smoking during pregnancy
The prevalence of self-reported smoking during pregnancy was
found to be 16.5% in this study sample (Table 1). Bivariate anal-
ysis results comparing smokers and nonsmokers are shown in
Table 1. Regarding smoking behavior, there were differences
among the women in terms of age, education, marital status and
type of family. However, there were no significant differences
regarding their health insurance, employment status, alcohol
consumption or annual household income.

Bivariate analysis showed that, compared with nonsmokers,
smokers were more likely to be under 25 years of age (14.8% ver-
sus 8.3%; P = 0.010) and had a higher level of education (26.6%
versus 18.9%;P = 0.014). More smokers were unmarried (16.2%
versus 7.2%; P = 0.003) and were living in extended families (51.9%
versus 41.0%; P = 0.003), compared with nonsmokers. Table 2 pres-
ents variables associated with being a smoker during pregnancy,
based on multivariate logistic regression analysis. Being at a rela-
tively young age (odds ratio, OR = 1.92, r = 0.65, P = 0.025 for the



Table 1. Characteristics of the participants: total sample and sample according to smoking status during pregnancy

Characteristics Total sample
(n %)

Total 1,273 (100.0)
Age groups (years)

15-24 119(9.3)

25-34 366 (28.8)

>35 788 (61.9)
Education level*

Primary school 388 (30.5)

Secondary school 628 (49.3)

High school and beyond 257 (20.2)
Marital status

Married 1,161 (91.2)

Unmarried® 112 (8.8)
Family type

Nuclear 728 (25.6)

Extended 545 (74.4)
Employment status

Employed 326 (25.6)

Unemployed 947 (74.4)
Alcohol consumption during pregnancy

Yes 21(1.7)

No 1,252 (98.3)
Annual household income (self-reported)

< US$ 7,000 1,031 (81.0)

> US$ 7,000 242 (19.0)
Health insurance

Yes* 1,088 (85.5)

No 185 (14.5)
Having preterm birth

Yes 207 (16.3)

No 1,064 (83.7)
Having low birthweight baby

Yes 225(17.7)

No 1,048 (82.3)

*The normal age ranges for starting to attend the different school levels in Turkey are 6-7 years old for primary school (mandatory), 10-11 years old for secondary

Smoking status during pregnancy P-value
(+) (n %) (-) (n %) (chi-square test)
210(16.5) 1,063 (85.5)
31(14.8) 88 (8.3)
62 (29.6) 304 (28.6) 0.010
107 (55.6) 671 (63.1)
51(24.3) 337 (31.7)
103 (49.1) 525 (49.4) 0.015
56 (26.6) 201 (18.9)
176 (83.8) 985 (92.8)
<0.001

34 (16.2) 78(7.2)
101 (48.1) 627 (59.0)

0.003
109 (51.9) 436 (41.0)
58 (27.6) 268 (25.2)

0.144
152 (72.4) 795 (74.8)

5(24 16 (1.
24) (1-5) 0.329

152 (97.6) 1,047 (98.5)
174 (82.9) 855 (80.4)

0.117
36 (17.1) 208 (19.6)
172 (82.9) 914 (86.1)

0.490
36 (17.1) 149 (13.9)
145 (21.4) 163 (15.3)

0.034
165 (78.6) 900 (84.7)
49 (23.3) 176 (16.6)

0.024
161 (76.7) 887 (83.4)

school and 13-14 years old for high school. fIncluding single, separated, divorced and widowed women. *Including the Greencard that is given to poor
individuals by the Turkish Health Ministry for free healthcare but which is limited to emergency care.

15-24 age group; and OR = 2.45,r =0.90, P = 0.001 for the 25-34 age
group), having primary educational level (OR = 1.76, r = 0.56,
P = 0.032), being unmarried (OR = 1.48, r = 0.48, P = 0.002)
and living in an extended family (OR = 1.98, r = 0.69, P = 0.009)
were significantly associated with a risk of smoking during preg-
nancy (Table 2).

DISCUSSION

This survey highlights the social factors involved in smoking dur-
ing pregnancy among women living in a Middle Anatolian city.
It has been estimated that 14%-30% of pregnant women con-
tinue smoking during pregnancy, including 17% in England and

Wales,'® 15% in Romania and in Australia,'*** 14% in the United

States,?! 13% in Israel?? and 30% in Poland.? In line with these
recent studies, the prevalence of smoking in the present study
was 16.5%. However, the prevalence of smoking found in the
present study was lower than in other studies on Turkish women,
including 18% among 499 pregnant women' or 23% among
256 women.'? These disparities in prevalence levels may be due
to differences between geographic locations or due to hospital
setting designs.’ Furthermore, it should be noted here that the
true prevalence of smoking during pregnancy may be difficult
to discern, because of possible underreporting in studies that
depend on self-reporting.?* Also, sociocultural norms discourag-
ing smoking may lead women to fail to disclose their true smok-

ing status during pregnancy.



Table 2. Relationship between sociodemographic variables and
smoking during pregnancy, based on multivariate logistic regression
analysis, with odds ratios and 95% confidence intervals (n = 1,273)

Independent variables

Smoking during pregnancy

B OR (95% Cl)

Age groups (years)*

>35 1.00

25-34 0.90 2.45 (1.52-3.95)

15-24 0.65 1.92(1.15-3.22)
Education level

High school and beyond 1.00

Secondary school 0.35 1.42 (0.86-2.34)

Primary school 0.56 1.76 (1.07-2.90)
Marital status

Married 1.00

Unmarried® 0.48 1.48 (0.46-1.07)
Employment status

Employed 1.00

Unemployed 0.35 0.70 (0.46-1.07)
Family type

Nuclear 1.00

Extended 0.69 1.98 (1.42-2.77)
Annual household income (self-reported)

> US$ 7,000 1.00

< US$ 7,000 0.29 1.34 (0.89-2.02)

All statistically significant P-values are in bold type; *during pregnancy;
fincluding single, separated, divorced and widowed women; OR = odds ratio;

Cl = confidence interval.

The harmful behavior of smoking contributes substantially
towards deterioration of maternal and child health, especially among
those living with socioeconomic disadvantages. Previous studies
have reported that women who continued to smoke throughout
the pregnancy had about twice the risk of adverse pregnancy out-
comes, compared with those who did not smoke or reduced their
smoking habit."'®

The smoking pattern demonstrated in this study confirms
previous research findings that smoking is more prevalent among
relatively young women and among women who live in poor
socioeconomic circumstances.'"'>'>?2 This may be explained by
the marketing campaigns that are designed specifically to target
young women.*

In this study, it was found that women for whom primary
school was their highest education level had around twice as much
risk of smoking during pregnancy. This was in line with previous
research that showed that there were prominent socioeconomic
differences between women who continued smoking during preg-
nancy and those who did not.**

An association between marital status and smoking during
pregnancy was found in the present study. There was around a

1.5 times greater risk of continuing smoking during pregnancy

among unmarried women, and this finding was consistent
with previous research indicating that unmarried women had
the highest prevalence of smoking.?>?” A similar association
was also found in the present study between women who were
living in an extended family and continuing to smoke during
pregnancy. This may be explained by the fact that in addition
to women’s roles as mothers and homemakers, their participa-
tion in the workforce has increased in recent years. From this
perspective, smoking not only is a coping mechanism for escap-
ing from or avoiding negative emotions, but also is important
in relation to strong feelings of autonomy for finding one’s own
place in society.?®%

In this survey, the retrospective evaluation took place around
1.3 years after pregnancy. Previous research has been called into
question with regard to recall bias, because bias in recollecting
data and behavior is a severe risk in using retrospective meth-
ods. Nonetheless, concerning smoking during pregnancy, a pre-
vious study demonstrated that recollections relating to pregnancy
were still accurate five or six years afterwards.* Pregnancy is
an important event within life and the social stigma relating to
smoking during pregnancy is assumed to provide a model for
this accuracy. Hence, in the present survey, the time of 1.3 years
after pregnancy that elapsed should not be considered prob-
lematic with regard to validity. Because of the characteristics
of cross-sectional designs, self-reporting may be an important
limitation in this survey. However, evidence from population-
based studies has demonstrated that self-reporting of smoking
status has a high level of validity.’"*? In the present study, a face-
to-face design was used rather than a self-administered design,
and the fact that the information was obtained from the women
in their homes means that the data regarding sociodemographic
and socioeconomic determinants is likely to have been more reli-

able and more accurate.

Limitations

There were some limitations to this study. Firstly, the study
was undertaken on a community-based sample in a single city.
Because of the nature of cross-sectional designs, the findings
from the study sample can possibly be generalized to the popu-
lation of women of childbearing age, but no assessment of tem-
poral relationships and thus potentially causal relationships
between the variables was possible. Secondly, all the data were
dependent on the womens perceptions and their accuracy of
recall. No objective measurements were used to validate the par-
ticipants’ responses regarding smoking behavior. Furthermore,
underreporting bias is common in relation to socially undesir-
able behavior like smoking. Finally, because smoking during
pregnancy is considered to be an unacceptable and avoidable

exposure, there was a possibility of reporting bias.
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CONCLUSION

Smoking rates during pregnancy and adverse outcomes from

pregnancy were found to vary according to social circumstances.

Systematic attention should be paid to socioeconomic inequalities,

to support women towards quitting smoking before or at an early

stage of their pregnancies. Younger women and particularly those

in lower socioeconomic groups should be targeted. This will lead

to better pregnancy status, especially among young women.
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