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ABSTRACT 

Background: Smoking is very important during pregnancy because of severe fetal and maternal complications. No 
community-based studies have been conducted on pregnant women in Iran. This study aimed to investigate the 
prevalence of smoking during pregnancy, as well as maternal and neonatal complications in Mashhad, Iran, during 2017. 
Methods: This cross-sectional study reviewed the information of 1140 and 92,225 smoking and non-smoking pregnant 
women during pregnancy, respectively, and 3-5 days after delivery using Sina Electronic Health Record System in 
Mashhad, Iran, during 2017. All data were extracted, encoded, and entered into SPSS software (version 16). 
Results: Out of the total of 93,365 pregnant women with a mean age of 22.36 years, the prevalence of smoking during 
pregnancy was significantly higher among those who live in the city (i.e., Mashhad), compared to individuals living in 
the suburbs or villages. The mean rates of stillbirth, prematurity, very-low-birth-weight, and low-birth-weight were 
higher in smoking pregnant mothers, compared to non-smoking ones (P<0.0001). The prevalence of smoking among 
literate and employed pregnant mothers was significantly higher than illiterate and unemployed pregnant women 
(P<0.0001). The mean birth weight of newborns of smoking mothers (1528gr) was less than the half mean of the birth 
weight (3180gr) of newborns of non-smoking mothers (P<0.0001).  
Conclusion: The prevalence of smoking in mothers living in Mashhad, Iran, was 1.2%, which is less than the global 
average. The results of this study showed that smoking during pregnancy has many maternal and fetal complications. 
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Introduction 

Smoking, especially cigarettes, is a problem 
along with the concurrent spread of global 
economic development, which is converted to an 
epidemic across the world. The tobacco industry 
has targeted low- and middle-income countries 
and vulnerable groups, such as young people and 
women (1). In a study conducted by Ekblad et al. 
in the Nordic countries, the prevalence of 
maternal cigarette smoking in Denmark (2010), 
Norway (2009), and Sweden (2008) were 
obtained at 12.5%, 16.5%, and 9.6%, respectively 
(2). In a cross-sectional descriptive-analytical 
study conducted by Ramezanzadeh et al. in 
postpartum wards of hospitals affiliated to 
Tehran, Iran, and Shahid Beheshti Universities of 

Medical Sciences, Tehran, Iran, 1.8% of the 
pregnant women were considered smokers (3). 
Smoking affects nearly all organs of the body. The 
health of mothers and infants reflects the health of 
the community. The World Health Organization 
uses mortality and morbidity statistics of mothers 
and infants as indicators of community health 
status. This statistics summarizes the social, 
political, healthcare, and medical implications of a 
geographic region. Smoking is very important 
during pregnancy. There is a dose-response 
relationship between smoking during pregnancy 
and generated injuries. Tobacco is a known 
carcinogen that can damage fetal development. 
The most important maternal complications 
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include placental abruption, eclampsia, ectopic 
pregnancy, spontaneous abortion, and premature 
rupture of membranes (4). Moreover, the most 
important fetal complications are intrauterine 
growth retardation, low-birth weight, sudden 
infant death syndrome, cleft lip, and cleft palate. 
This study aimed to determine the prevalence  
of maternal smoking during pregnancy and 
compared smoking pregnant mothers with non-
smoking mothers living in Mashhad, Iran, in terms 
of maternal and fetal complications. 

 

Methods 
This cross-sectional study reviewed all 

93,365 pregnant women in Mashhad during 
2017. The pregnant women were divided into 
two groups of smoking (exposure group, 
n=1140) and non-smoking (control group, 
n=92,225). The smoking history assessment was 
self-reported. Sampling was performed using the 
census method. The information was extracted 
from the Sina Electronic Health Record System 
and statistically analyzed. This information had 
been entered into the Sina Electronic Health 
Record System by healthcare professionals, 
midwives, and health care providers during 
pregnancy care and the first 3-5 days after delivery 
by self-report, examination, and feedback from 
specialists. The data and variables, such as age, 
education level, nationality, place of residence, 
underlying diseases, smoking, occupational status, 
delivery method, preeclampsia of the mother and 
stillbirth, cleft palate, prematurity, gender, and 
birth weight of the newborn were extracted 
without any changes and mentioning the names of 
the people present in the study. It should be 
mentioned that these data were encoded in 
cooperation with the Healthcare Observatory Staff 
of the Health Deputy of Mashhad University of 
Medical Sciences, Mashhad, Iran.  

Since the type of this study is observational, 
no intervention was made on the subjects 
participating in the study. Subsequently, the data 
were analyzed in SPSS software (version 16) 
using descriptive statistics. The case (smoking 
mothers) and control (non-smoking mothers) 
groups were compared in terms of variables 
using Chi-square and Fisher's exact tests. 
Moreover, an independent t-test was used to 
compare the means. In total, 2766 cases with 
invalid information related to the birth weight of 
newborns were excluded from the study.  

   

Results 
Table 1 summarizes the frequency and 

percentage of variables, such as the number of 
neonates; neonates' gender; mothers' place of 
residence; smoking status of mothers; nationality 
and education level; method of delivery; mothers' 
underlying diseases, such as hypertension, 
hyperlipidemia, depression, and anemia; pregnant 
mothers' complications, including preeclampsia 
and stillbirth; supplementation consumption by 
pregnant mothers; newborns with cleft palate; 
and neonatal birth weight. 

In total, 99.9% (n=1139) and 99.5% 
(n=91782) of the smoking and non-smoking 
pregnant mothers were Iranian, respectively; 
therefore, there was no significant statistical 
difference between them in this regard (P=0.055). 
Moreover, 62.8% (n=716) and 1.8% (n=1628) of 
the smoking and non-smoking pregnant mothers 
were literate, respectively, which shows a 
statistically significant difference between them 
(P<0.0001). Regarding the occupational status, 
89.5% (n=1020) of the smoking pregnant mothers 
were employed, whereas only 6.5% (n=5989) of 
the non-smoking pregnant mothers were 
employed. This indicates a statistically significant 
difference between these groups in this regard 
(P<0.0001). Furthermore, 4.3% (n=49) and 3.9% 
(n=3604) of the smoking and non-smoking 
pregnant mothers were anemic, respectively, 
which shows no significant difference between 
them (P=0.499). In the case group, 1140 pregnant 
women were smokers, and there were 92,225 
non-smoking mothers in the control group. 
Considering the place of residency, all smoking 
and 40.9% of the non-smoking pregnant mothers 
were living in Mashhad, Iran. On the other hand, 
none of the smoking and 26% of the non-smoking 
pregnant mothers were living in the suburbs. 
Moreover, none of the smoking and 32.5% of the 
non-smoking pregnant mothers were living in 
villages, which shows a significant difference 
between them in this regard   (P<0.0001). 

The mean±SD ages of smoking and non-
smoking mothers were 15.56±8.225 and 
29.17±6.43 years, respectively. All of the neonates 
of the smoking pregnant mothers were male 
(n=1140), whereas 51.4% of the non-smoking 
pregnant mothers (n=46372) gave birth to male 
neonates. Therefore, there was a significant 
difference between them in this regard 
(P<0.0001). In this study, there was no significant 
relationship between smoking pregnant mothers 
and preeclampsia disorder (P=0.99). In total, 1% 
(n=11) and 0.3% (n=286) of the smoking and non-
smoking pregnant women had a stillbirth, 
respectively, which shows a significant difference  
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Table 1. Frequency and percentage of variables 
Percent (%) Number  Variables 

52 48512 Male 
Infants' gender N±(%) 

48 44853 Female 

41.7 38895 City  
Mother's place of residence N±(%) 26.3 24516 Suburbs 

32.1 29954 Village 

99.5 92921 Iranian 
Mother's nationality N±(%) 

0.5 444 Non-Iranian 

97.5 91021 Literate  
Mother's literacy N±(%) 

2.5 2344 Illiterate 

7.5 7009 Employed 
Mother's occupational status N±(%) 

92.5 86356 Un employed  

3.9 3653 Yes 
Mother's iron deficiency anemia N±(%) 

96.1 89712 No 

0.2 183 Yes 
Mother's HTN N±(%) 

99.8 93182 No 

0.5 507 Yes 
Mother's depression N±(%) 

99.5 92858 No 

0.1 135 Yes 
Mother's hyperlipidemia N±(%) 

99.9 93230 No 

59.9 52228 Vaginal delivery  
Mode of delivery N±(%) 

44.1 41137 Caesarian section  

1.2 1140 Yes 
Mother's smoking N±(%) 

98.8 92225 No 

4.9 4620 Yes 
Mother's drug use N±(%) 

95.1 88745 No 

1.6 1492 Yes 
Preterm labor N±(%) 

98.4 91873 No 

0.03 29 Yes 
Mother's preeclampsia N±(%) 

99.97 93336 No 

0.3 297 Yes 
Stillbirth N±(%) 

99.7 93068 No 

0.01 13 Yes 
Infant's cleft palate N±(%) 

99.98 93352 No 

1.3 1181 < 1500 gr 
Birth weight N±(%) 6.9 6234 1500-2500gr 

91.2 82640 2500-4500gr 
0.6 544 > 4500 gr 

 
between them in this regard (P=0.001).  
Regarding the mode of delivery, all (n=1140) of 
the smoking pregnant mothers had a vaginal 
delivery, whereas 55.4% (n=51088) of the non-
smoking pregnant women had a vaginal delivery, 
which shows a significant difference between 
them in this regard (P<0.0001).   

Totally, 15.3% (n=174) of the smoking 
pregnant mothers had a preterm birth, whereas 

only 1.4% (n=1318) of the non-smoking pregnant 
mothers had a preterm birth, which indicates a 
significant difference between them (P<0.0001). 
In addition, 57.7% (n=631) of the newborns of the 
smoking pregnant mothers had a birth weight less 
than 1500 g, whereas 0.6% (n=550) of the 
neonates of the non-smoking pregnant mothers 
had a birth weight less than 1500 g, which shows 
a significant difference between them in this  
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Table 2. Comparison of the exposed and control groups in terms of frequency, percentage, and mean of variables 

P.value 
Mother's smoking 

Variable No Yes 
percent Number percent Number 

0.055 
99.5 91782 99.9 1139 Iranian 

Mother's  nationality N±(%) 
0.5 443 0.1 1 Non Iranian 

<0.0001 

40.9 37755 100 1140 City  
Mother's place of residence N±(%) 26 24516 0 0 Suburb  

32.5 29954 0 0 Village 

<0.0001 
1.8 1628 62.8 716 Literate  

Mother's literacy N±(%) 
98.2 90597 37.2 424 Illiterate 

<0.0001 
6.5 5989 89.5 1020 Employed 

Mother's employment N± (Percent) 
93.5 86236 10.5 120 Unemployed  

<0.0001 
51.4 47327 100 1140 Male 

Baby's gender N±(%) 
48.6 44853 0 0 Female 

<0.0001 
55.4 51088 100 1140 Vaginal delivery  

Method of delivery N±(%) 
44.6 41137 0 0 Cesarean section  

0.499 
3.9 3604 4.3 49 Yes Mother's iron deficiency anemia 

N±(%) 96.1 88621 95.7 1091 No 

1 
0.03 29 0 0 Yes Mother's preeclampsia 

N±(%) 100 92196 100 1140 No 

0.001 
0.3 286 1 11 Yes 

Stillbirth N±(%) 
99.7 91939 99 1129 No 

<0.0001 
1.4 1318 15.3 174 Yes 

Preterm labor N±(%) 
98.6 90907 84.7 966 No 

<0.0001 

0.6 550 57.7 631 < 1500 gr 

Birth weight N±(%) 
6.5 5815 38.3 419 1500-2500gr 

92.3 82600 3.7 40 2500-4500gr 
0.6 541 0.3 3 > 4500 gr 

<0.0001 
M3.180gr 
SD(0.505) 

89506 
M1.528gr 
SD(0.615) 

1093  Birth mean±SD weight  

<0.0001 
M29.17yrs 

SD(6.430) 
92210 

M15.5 yrs 

SD(6.825) 
1140  Mother's mean±SD age  

 
regard (P<0.0001). In the same line, 38.3% 
(n=419) of the infants of the smoking pregnant 
mothers had birth weight between 1,500 and 
2,500 g, whereas 6.5% (n=5815) of the neonates 
of the non-smoking pregnant mothers had birth 
weight between 1,500 and 2,500 g. Therefore, 
there was a significant difference between them in 
this regard (P<0.0001). The mean birth weight of 
the infants of smoking mothers was 1528±0.615g, 
whereas the mean birth weight of the infants  
of non-smoking mothers was 3180±0.505g 
(P<0.0001) (Table 2). 
 

Discussion 
Smoking during pregnancy causes maternal 

and neonatal complications. To the best of our 
knowledge, the current study is the first study in 

the country that collected data from Sina 
Electronic Health Record System, the total 
population using the self-report method, face-to-
face interviews, and physical examination with the 
cooperation of health workers and skilled health 
care providers.  

In this study, information about pregnant 
mothers and their newborns in Mashhad, the 
suburbs, and subsidiary villages during 2017 was 
extracted from the Sina Electronic Health Record 
system and analyzed. This study shows that the 
prevalence of smoking in pregnant mothers 
during 2017 was 1.2% in Mashhad, Iran. In a 
study conducted by Ekblad et al. in the Nordic 
countries, the prevalence rates of smoking in 
Denmark (2010), Norway (2009), and Sweden 
(2008) were 12.5%, 16.5%, and 6.9%, 
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respectively. This indicates that over 10 years, the 
prevalence of smoking has decreased significantly 
during pregnancy (2). Despite the higher 
prevalence of smoking in advanced societies, 
compared to Iran, the prevalence of smoking has 
significantly decreased with an increase in the 
awareness level of these communities regarding 
smoking side effects (5). However, in our country, 
with relatively growing advances in addition to 
lower levels of smoking, it seems the curve is 
increasing significantly. Moreover, according to a 
systematic review conducted by ElieAkl et al. 
(2011), the prevalence rate of hookah smoking 
among Lebanese pregnant women has been 
estimated at 5%-6% (6). In 2016, in a study 
performed by Drake et al. in the United States, 
7.2% of the pregnant women were smokers (7). In 
another cross-sectional study conducted by 
Kataokain in Brazil during 2012, the prevalence of 
smoking during pregnancy was obtained at 13.4% 
(8). Similarly, in a cross-sectional descriptive-
analytical study performed by Ramezanzadeh et 
al. in postpartum wards of hospitals affiliated to 
Tehran, Iran, and Shahid Beheshti Universities of 
Medical Sciences, Tehran, Iran, 1.8% of the 
pregnant women were smokers (3). This finding is 
in line with the results of our study and suggests 
that in societies with similar developing levels, the 
results are roughly the same. In the present study, 
the rate of stillbirth among smoking mothers is 
significantly higher than that among non-smoking 
pregnant mothers. In a cross-sectional study 
conducted by Varner et al. in New York from 2006 
to 2008, a dose-response relationship was found 
between smoking by mothers and stillbirth (9).  

In this study, there was no significant 
relationship between smoking pregnant mothers 
and preeclampsia disorder. In a systematic review 
and meta-analysis conducted by Wei et al. in 2015, 
there was a reverse relationship between smoking 
and preeclampsia (10), and it seems that smoking 
has a protective effect on preeclampsia. It is worth 
mentioning that further studies are required to be 
conducted in this regard. In this study, there was a 
significant relationship between smoking by 
mothers and preterm labor. In a study carried out 
by Ion and Bernal in England, the results showed a 
causal relationship between smoking pregnant 
women and preterm delivery (11). 

Moreover, in a cross-sectional study conducted 
by Mahin Kamali Fard et al. (2009) in Alzahra 
Hospital, Tabriz, Iran, the effect of lifestyle  
was investigated on preterm delivery, which 
confirmed the role of smoking during pregnancy 
in preterm delivery (12). In this study, there was 

no significant relationship between smoking 
during pregnancy and cleft palate in the 
newborns. However, a cross-sectional study 
conducted by Martelli et al. during 2015 in Brazil 
showed a positive correlation between smoking 
by mother and cleft palate in males (13). Due to 
the presence of non-homogeneous studies, further 
studies are required to investigate the effects of 
other effective variables. In this study, a 
significant difference was observed between 
maternal literacy and smoking during pregnancy. 
Therefore, smoking was more in literate pregnant 
women, compared to illiterate ones, which shows 
a significant difference between them in this 
regard. In a study conducted by Drake et al. during 
2016 in the United States, the highest prevalence 
rate of smoking during pregnancy was reported 
among women who were graduated from high 
school (7). Moreover, in a cross-sectional study 
conducted by Janne Smedberg et al. in 15 
European countries from 2011 to 2012, it was 
shown that smoking was ranked first among 
pregnant women who graduated from high school 
(5). This suggests that with the development of 
societies, smoking initially increased among upper 
class to represent a higher social class; however, 
over time, with increasing awareness of these 
people regarding the harmful effects of smoking, 
the consumption curve will decrease.  

On the contrary, in societies with lower social 
and economic well-being, it will increase (2, 5). In 
this study, there was a significant relationship 
between the mother's occupational status and 
smoking. In a population-based cross-sectional 
study conducted by Sperlich during 2014 in 
Germany, mother's employment was one of the 
known environmental factors associated with 
smoking by mothers (14). In this study, there was 
a significant relationship between low birth 
weight and smoking during pregnancy. Moreover, 
the mean birth weight of the infants of the 
smoking mothers was 1528 g, whereas the mean 
birth weight of the infants of non-smoking 
mothers was 3180 g.  

In a cross-sectional study performed by 
Caricati et al. during 2012 in Brazil, the birth 
weight of the full-term infants decreased 
proportionally to an increase in the number of 
cigarettes consumed by the smoking mother 
during pregnancy. The mean birth weight of the 
infants of mothers who smoked 6-10 cigarettes 
per day during pregnancy was 320 grams lower 
than those of non-smoking mothers. Moreover, 
the mean birth weight of infants of mothers  
who smoked 11-40 cigarettes per day during 
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pregnancy was 435 g lower than those of non-
smoking mothers (8). 

 
Limitations of the Study  

In this study, the data were extracted from Sina 
Electronic Health Record System. Therefore, the 
statistics of the smoking pregnant mothers were 
obtained through self-report, which seems the 
statistic regarding the number of smoking 
pregnant mothers is more. Moreover, the Sina 
Electronic Health Record System is designed to 
ask the mother only about smoking and other 
methods of smoking, such as hookah. It is worth 
mentioning that second-hand smokers, the 
number of daily cigarette smoking, and the contact 
of the pregnant mother with smoke at home (the 
smoker's spouse) were not taking into account in 
this study. Due to the discrepancy of the referral 
system and the lack of access to the system by 
specialists at the time of the study, all maternal 
and neonatal complications caused by tobacco 
smoking and hospital data were not recorded in 
this system. Moreover, clear feedbacks were not 
sent to the health workers; therefore, they were 
not used in this study. 

 
Strengths of the Study 

One of the strengths of this study was the high 
sample size that included all annual information of 
mothers and infants. Moreover, since these two 
groups of the population were important for the 
health system, continuous care of these two 
groups has been highlighted. In addition, the 
health status of these two groups was recorded in 
the Electronic Health Record System in detail. 
Furthermore, studies have been carried out by 
those who have had many years of experience in 
the health system at the first level and are aware 
of the importance of these two groups of 
populations.  

 
Suggestions   

Since this study made use of the data from the 
Electronic Health Record System, the inclusion of 
the variables, such as hookahs, daily use of 
tobacco, and smoking by the spouse in the system, 
will help further studies in this regard. Moreover, 
by integrating a referral mechanism into this 
recognition system, which was not accessible in 
this study, respected specialists will be able to 
explore maternal and neonatal complications 
more comprehensively. Therefore, these revisions 
can be generalized to other electronic health 
record systems in Iran, such as the Sib Electronic 
Health Record System. Accordingly, we can obtain 

full data on smoking during pregnancy from the 
whole country divided by provinces for more 
comprehensive studies. 

 

Conclusion 
The prevalence of smoking among pregnant 

mothers in Mashhad, Iran, was 1.2%, which is 
lower than the global average. The results of this 
study showed that smoking during pregnancy has 
many maternal and fetal complications. By 
educating women of reproductive age and 
increasing their awareness regarding the 
complications of smoking during pregnancy for 
mothers and neonates, the prevalence of smoking 
and its complications can be reduced during 
pregnancy. 
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