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ABSTRACT… Objectives: To determine the impact of exposure to second hand smoking 
on fetal birth weight and length. Study Design: Comparative Cross Sectional study. Setting: 
Physiology Department of Shaikh Zayed Postgraduate Medical Institute. Period: December 
2015 to May 2016. Material & Methods: Non-probability convenience sampling was used 
to collect data from 120 women and their neonates, who were further divided in four equal 
groups based on level of exposure to second hand smoking. A self-administered questionnaire 
was used to collect data regarding level of exposure of mothers, while weight and length of 
neonates were measured objectively. Results: Mean birth weight (kg) in group-1 was 3.31 
± 0.50, in group-2 was 3.00 ± 0.28, in group-3 was 2.92 ± 0.48 and in group-4 was 2.66 ± 
0.41. The p-value calculated by one way ANOVA was 0.001 which shows that birth weight was 
significantly different in all the groups. Mean birth weight of neonates showed inverse relation 
with SHS exposure of the mothers. Mean length (cm) of neonates in group-1 was 49.30 ± 1.70, 
in group-2 was 48.77 ± 1.47, in group-3 was 49.40 ± 2.12 and in group-4 was 48.53 ± 1.65. 
It was seen that there was no significant difference in length of neonates belonging to different 
groups. Incidence of low birth weight among all the groups was 11.6%. Conclusion: Second 
hand smoking of mothers affects birth weight of neonates which in turn influence the intellectual 
abilities and developmental milestones of neonates. Awareness should be made in society in 
this regard to prevent the burden of the disease in silent victims of smoking.
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INTRODUCTION
Passive smoking (also known as second hand 
smoking or SHS) is chiefly the consequence of the 
exposure of a nonsmoker to tobacco smoke in a 
closed environment, the so called Environmental 
Tobacco Smoke (ETS). Two main sources of ETS 
include the foremost stream (exhaled smoke of 
the smoker) and the side stream (smoke emitted 
from the lit end of the cigarette) smoke.1 Tobacco 
is a plant that belongs to Solanaceae family and 
its history dates back to 600-900AD. The Native 
Americans used tobacco for smoking in pipes, 
which was intended for medical reasons as well 
as on special religious event. First time it was 
harvested to earn money in North American state 
of Virginia. After picking it is dried and it needs 
to be grinded before use. Tobacco smoke is a 

mixture of particles and gases including nicotine, 
polycyclic hydrocarbons, Carbon mono-oxide 
and nitrogen oxide; with nicotine being the most 
harmful.1 These compounds also increase the 
risk of morbidity and mortality in non-smoking 
infants, children and adults. Twenty two thousand 
hospitalizations have been reported each year 
because of second hand smoking.1 Passive 
smoking imparts negative effects not only on 
birth weight1 and neonatal health, but it is also 
a critical risk factor for respiratory diseases in 
children.2 Nicotine crosses the placental barrier, 
with a study suggesting that concentration of 
nicotine is slightly more in amniotic fluid and fetal 
serum as compared to maternal serum.3 

In humans, birth weight of fetus is affected 
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by factors that affect the development during 
intrauterine period.3 Birth weight is very important 
and significant as it is associated with likelihood of 
mortality and morbidity. Not only does it affect the 
survival of the infant but also it holds an important 
place in measuring the developmental milestones 
of infants. Birth weight and infant mortality are 
thought to be inversely related.4 Birth weight is 
an important factor as it is seen that out of seven 
fundamental goals described by united nation 
birth weight holds one-third space in “A world fit 
for children” program.5 Some studies suggested 
that nicotine exposure decreases the intelligence 
quotient (IQ) of those babies who were exposed 
to it in their prenatal life.6 The exposure of fetus 
to nicotine either actively or passively causes 
anorexia.7 Blood supply to the placenta is also 
reduced due to the production of catecholamine 
by the action of nicotine on the adrenal gland 
and nerve cells.8 It has been established that 
nicotine exposure has an endocrine like effect on 
the development of the placenta. This endocrine 
effect is because of the effect of Nicotine on 
altering the enzymatic activity as well as the 
metabolism of proteins.9

Low birth weight in developed countries stands at 
7% whereas figure in developing countries is very 
alarming at 16.5%, with the highest in South Asia 
recorded as 27%.10 Pakistan has alarmingly large 
number of LBW cases reported to be 12-25%.11 
Length of the baby is associated with his/her 
height at adulthood. This association is stronger 
in babies who are born between 39 to 41 weeks 
of gestation, whereas less association in seen in 
preterm.12 Smoking is a hazard, which is prevailing 
in our region; unfortunately its effects are not 
limited to one who is smoking but also extend 
to the surrounding people. The rationale of this 
study was to determine the impact of exposure 
to second hand smoking on fetal birth weight 
and length. Most of the previous studies have 
only discussed comparison between smokers, 
non-smokers and passive smokers, whereas our 
study has discussed different groups of passive 
smokers.

MATERIAL & METHODS
A comparative cross-sectional study was 

conducted in the Physiology Department of 
Shaikh Zayed Postgraduate Medical Institute, in 
collaboration with Gynecology and Obstetrics 
Department of Shaikh Zayed Hospital, Lahore 
and with Gynecology and Obstetrics Department 
of Sir Ganga Ram Hospital, Lahore for duration 
of 6 months. Sample of 120 females was chosen 
by non-probability convenience sampling, with 
the inclusion criteria being normal pregnancy 
of 37 to 40 week without any gynecological 
problems or any family history of gynecological 
problem; age group 20 to 35 years having 
a single pregnancy. Females with diabetes, 
hypertension, renal, respiratory or cardiovascular 
disease, HIV infection, multigravidas, history of 
complicated pregnancies (due to anemia, IUGR), 
smoking mothers, and drug/alcohol addicts were 
excluded from the study. All included females 
had births at full term (38+ weeks). The study 
population was divided into 4 equal groups: 
group 1 (control group), with no exposure of 
second hand smoking; group 2 with exposure 
less than 6 cigarettes/day; group 3 with exposure 
6-10 cigarettes/day; and group 4 with exposure 
>10 cigarettes/day.

The study was conducted after approval from The 
Ethical Committee. Pregnant females  fulfilling  
the  inclusion  criteria were requested for  their  
informed  written consent  for  participation of 
their neonates  in  the  research  project. A self-
administered questionnaire was used to collect 
information regarding the tobacco exposure in 
the study group. Personal data including name, 
age and weight at first visit was recorded from 
their antenatal cards. Height, education and 
employment status of mother was also recorded. 
For neonates, weight was measured in kilogram 
by infant. 

RESULTS
Mean age of mothers in Group 1 was 25.77 ± 4, in 
Group 2 was 25.27 ± 3.69, in Group 3 was 24.70 
± 3.92 and in Group 4 was 24.90 ± 3.92 years. 
The mean age in each group was statistically the 
same.

Mean BMI in Group 1 was 23.94 ± 3.88, in Group 
2 was 22.81 ± 2.88, in Group 3 was 23.85 ± 3.23 
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and in Group 4 was 22.89 ± 3.13 years. The mean 
BMI value in each group was also statistically 

same.

DISCUSSION
Passive smoking is silently affecting the 
population. Most of the people are unaware of 
the hazards it is causing; especially they are not 
aware of the fact that the developing fetus is also 
being affected. 

Pregnant women in our society are exposed to 
cigarette smoke not merely by indoor smoking 
husband but also the other housemates. This is 
due to the fact that we live in joint families with 
father in law, brother in law or other elders living 
together. Mostly they share same common sitting 
area and sometimes the same room. However, 
it was noted in the study that the contribution of 
SHS exposure by the husband was the most. 
Our study did not find the association of length of 
baby with SHS exposure.

According to our study birth weight reduces in 
each group with maximum reduction of 310 grams 
between non exposed and exposed mothers. A 

study in which hair nicotine levels were measured 
and it was seen that women having nicotine more 
than 0.35 ng/ml delivered one week earlier and 
their neonates had decrease of birth weight by 
200-300 g.13 Another study suggested that there 
was lowering of adjusted mean birth weights 
by 36 g.14 In a similar study done by Goel and 
Radotrait, it was seen that SHS causes the mean 
birth weight to reduce by 138 g.15 Exposure of 
mother to environmental smoke leads to poor 
development of placenta eventually leading to 
reduced blood flow. This in turn leads to babies 
with lower than normal birth weight.16

In our study no significant effect of SHS was seen 
on fetal length. Similar findings were seen in a 
study which measured the fetal outcomes after 
SHS exposure during pregnancy. In this study, 
length of the neonates born to mothers exposed 
to passive smoking was shorter than those 
who were born to non-exposed mothers yet the 
difference was not statistically significant.17 These 

Mean S.D Minimum Maximum P-Value

Weight(kg)

G-1(n=30) 3.31 0.50 2.30 4.40

0.001*
G-2(n=30) 3.00 0.28 2.40 3.50
G-3(n=30) 2.92 0.48 2.00 4.00
G-4(n=30) 2.66 0.41 2.00 3.50
Total(n=120) 2.97 0.48 2.00 4.40

Table-I. Comparison of neonatal weight (kg) in all study groups
* The mean difference is significant at the 0.05 level

Mean S.D Minimum Maximum P-Value

Length (cm)

G-1(n=30) 49.30 1.700 45.00 53.00

0.173
G-2(n=30) 48.77 1.470 43.00 50.00
G-3(n=30) 49.40 2.120 45.00 56.00
G-4(n=30) 48.53 1.650 45.00 52.00
Total(n=120) 49.00 1.770 43.00 56.00

Table-II. Comparison of neonatal length (cm) in all study groups
* The mean difference is significant at the 0.05 level

Group 1 Group 2 Group 3 Group 4

Incidence 1/30
(3.33%)

1/30
(3.33%)

3/30
(10.0%)

9/30
(30%)

Weight of LBW babies 2.3 2.4 2.0, 2.0, 2.3 2.0, 2.0, 2.0, 2.0, 2.2, 2.3, 
2.4, 2.4, 2.4

Table-III. Incidence of low birth weight (kg) babies in different groups
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findings do not negate the harmful effects of 
passive smoking, as multiple studies have shown 
a decrease in length of baby with increasing 
exposure. A study done in Saudi Arab reported 
a decrease in mean length of the neonates to be 
shorter by 0.261 cm in comparison to the infants 
born to unexposed mothers.18

The overall incidence of LBW in our study was 
found to be 11.66%, the incidence of LBW in 
women with no SHS exposure was 3.33% and 
among exposed mothers was 14.4%. The total 
incidence of LBW in a Malaysian study19 was 
7.5%, which was lower than our study and the 
incidence (10%) of LBW in the general Malaysian 
population as estimated by UNICEF.20 The 
incidence of LBW in women with SHS exposure 
was 10%, compared to 4.7% among non-exposed 
women. The incidences of our study were found 
to be lower than those from a study among the 
Indian population, in which the incidence was 
31.9% among the exposed and 17.2% among the 
non-exposed group.21 This might be explained 
by the presence of many other risk factors in the 
Indian population. Another study in Asia also 
observed 7.7% incidences of LBW in the non-
exposed group and 12.6% incidences in the SHS 
exposed group.21

CONCLUSION
Second hand smoke is dangerous for health. 
It not only affects the non-smokers but also the 
innocents who have not even stepped in the 
world. Not only their birth weight is affected but 
also the intellectual abilities and developmental 
milestones are also slowed down. Awareness 
should be made in public. Laws do exist which 
prohibit smoking in public areas but they are not 
implemented properly.  

RECOMMENDATIONS
1. Awareness of SHS hazards should be made 

publicly; especially pregnant mothers should 
be advised to take utmost care to avoid 
exposure not only to active smoking but also 
to SHS.

2. Family members who smoke actively should 
try to smoke outside their house or at a 
distance from non-smoking members of their 

family, especially at a distance from expecting 
female members.

3. More research needs to be conducted to 
study other aspects of second hand smoking.

Copyright© 26 Aug, 2020.
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