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ABSTRACT: 
Background- India is the world’s second largest consumer and third-largest tobacco producer in world.  It also ranks second 
in the cause of death universally which cannot be ignored.  It is one of the social problem and a major public health Issue 
worldwide. It has been encountered as one of the major reason for around 6 million deaths each year due to its usage 
globally. Materials and methods-The study was a hospital-based cohort study, which consisted of women between the ages 
of 20 and 40 years with singleton pregnancies with no chronic illnesses and were enrolled between 19 and 23 weeks of 

gestation and followed at 27–29 weeks, 35–37 weeks, and at delivery.  Total 300 cases were included in the study which is 
further classified into two groups as exposed group and unexposed group. Exposed group consists of 100 and unexposed 
group contains 200 cases. Results-Majority of the cases belonged to lower socioeconomic strata in which Women in the 
exposed group were older than the unexposed group. Approximately 40% of the women in the exposed and 30% of the 
women in the unexposed were underweight. Although mean hemoglobin was ≥10.0 g/dL in both groups, which was 
significantly lower in the exposed group. Conclusion- Adverse effects on pregnancy and birth outcomes in the women 
involved in occupational tobacco exposure and the magnitudes of the findings were comparable to moderate maternal 
smoking.  
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INTRODUCTION- 

India is the world’s second largest consumer and 

third-largest tobacco producer in world. A hand-rolled 

cigarette commonly known as Bidi consists of 

shredded and sun-dried tobacco called Nicotiana 

tabacum dust wrapped in a tendu (Diospyros 

melanoxylon) leaf, which is a traditional labor-
intensive occupation in several states of India. 

Tobacco is a silent but serious threat to health and 

humanity. It also ranks second in the cause of death 

universally which cannot be ignored.1,2   It is one of 

the social problem and a major public health Issue 

worldwide. It has been encountered as one of the 

major reason for around 6 million deaths each year 

due to its usage globally.3 

Because of the low molecular weight and high 

solubility, Nicotine is an efficient skin penetrator. The 

workers involved in occupation of rolling bidi around 

600 bidis/day is exposed to 3 g of nicotine and 120 g 

of tobacco which is a natural alkaloid.4   WHO 

estimated the deaths due to tobacco use to rise above 

8 million annually in the next two decades 3. Rinsing 
with soap and water is partially effective in the 

removal of nicotine because skin serves as nicotine 

depot. 

The rollers are exposed to nicotine by handling and 

inhalation as Bidi does not contain any chemical 

preservative or stabilizing agents. Therefore, it is 

concentrated by the placenta, and its level in the fetal 

circulation is 15% higher as compared to the maternal 

circulation.
5  This can be absorbed by GIT from 
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amniotic fluid as well as through the fetal skin which 

can affect the fetal outcome in many way For example 

it can decreases the mitotic potential of trophoblasts 

which results in abnormal placentation.
6 As well as 

due to the  vasoconstrictive effects of nicotine  it can 

affect uterine and umbilical arteries too.
7 

Chronic exposure to nicotine can increase the vascular 

resistance in the uteroplacental circulation which can 

lead to the fetal hypoxia.
8 Recently, it has been 

implicated in alterations of gene expression and DNA 

methylation related to fetal growth .9 Adverse 

pregnancy outcome is established in maternal 

cigarette smoking and exhibits dose-exposure 

causality.
6,7 The present study was designed to assess 

pregnancy and birth outcomes in tobacco handlers.  

 

MATERIALS AND METHODS  

The study was a hospital-based cohort study, which 
consisted of women between the ages of 20 and 40 

years with singleton pregnancies with no chronic 

illnesses and were enrolled between 19 and 23 weeks 

of gestation and followed at 27–29 weeks, 35–37 

weeks, and at delivery.  Total 300 cases were included 

in the study which is further classified into two groups 

as exposed group and unexposed group. Exposed 

group consists of 100 and unexposed group contains 

200 cases. The study period was 24 months with the 

approval of the Institutional Ethical Committee and 

the written consents were obtained from the 
participating women and were classified into two 

groups as the exposed and the unexposed cohorts with 

and without occupational tobacco exposure. Inclusion 

criteria- Exposure to bidi rolling for at least 1 year 

before and continued into pregnancy.  Exclusion 

criteria in both groups - (i) active exposure to tobacco 

through smoking or nonsmoking snuff inhalation and 

chewing tobacco and (ii) passive exposure to tobacco. 

Data collection was done by interviewing women in 

the exposed group at each antenatal visit regarding 

occupational practices. Pregnancy was monitored for 

anemia, gestational diabetes mellitus, FGR, 

hypertention, maternal weight gain. 

In addition to demographic data, the socioeconomic 
class was established using Kuppuswamy scale 

 Statistical analysis was performed using the software 

SPSS version 20.0. For determining intergroup 

differences Chi- square test was used.  Relative risk 

with 95% confidence interval (CI) was expressed. 

Intergroup comparisons were performed using 

independent sample t-test or Kruskal–Wallis test P < 

0.05 was considered statistically significant. 

 

RESULTS 

During the study, 300 pregnant women were 

screened, in which 100 were included in the exposed 
and 200 in the unexposed group. The basic 

characteristics of the study at enrollment are presented 

in Table 1. Majority of the cases belonged to lower 

socioeconomic strata in which Women in the exposed 

group were older than the unexposed group. 

Approximately 40% of the women in the exposed and 

30% of the women in the unexposed were 

underweight. Although mean hemoglobin was ≥10.0 

g/dL in both groups, which was significantly lower in 

the exposed group. Table 2 shows the pregnancy 

outcome in both the groups. The adjusted risks for 
hypertension during pregnancy and FGR were 

significantly higher in the exposed group while the 

adjusted risk for prematurity were not different 

between the groups. Table 3 shows the birth outcome 

of live-births in both the groups. Mean birth weight, 

length, and head circumference were lower in the 

exposed group.  

 

 

 

Table-1 DEMOGRAPHIC DATA OF TOBACCO EXPOSED AND UNEXPOSED GROUP 

 

VARIABLES 

 

MEAN±SD MEAN DIFFERENCE P VALUE 

 

 

 

EXPOSED 

(n=100) 

UNEXPOSED 

(n=200) 

  

Age (years) 27.34±3.37 25.78±3.62 

 

 

1.32 (0.61-2.01) <0.001 

Haemoglobin (g/dL)  10.00±1.00 11.26±1.24 

 

 

−0.24 (−0.03-−0.42) 0.014 

BMI (kg/m2 ) 22.87±1.65 11.45±2.66 

 

−0.40 (−1.06-0.27) 0.146 

Pregnancy weight gain 

(kg) 

6.53±3.33 6.50±3.88 0.12 (−0.63-0.85) 0.640 
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TABLE-2   PREGNANCY OUTCOME IN EXPOSED AND UNEXPOSED CASES 

 

OUTCOME 

 

EXPOSED  

(N=100) 

 

UNEXPOSED 

(N=200) 

 

RELATIVE RISK 

(95% CI) 

 

TREND (P) ADJUSTED 

RISK 

(95% CI) 

TREND 

(P) 

 

 

Anaemia  50 (40.1) 170 (47.8) 1.08(0.86-1.32) 0.598 - - 

Hypertention 10 (6.1) 8(2.7) 3.75 (1.42-9.94) Χ2=8.04; 
P=0.003 

3.55  
(1.22-10.32) 

 
0.022 

Gestational 
Diabetes 
Mellitus    

4 (2.7) 9 (2.4) 2.04 (0.58-6.81) 0.320 - - 
 
 

Pregnancy 

Losses  

3 (2.1) 0 - - - - 

Placental 
Abruption 

2(0.4) 0 - - - - 

Placenta 
Previa 
 

2 (1.1) 0 - - - - 

Prematurity 
 

10 (6.7) 13 (4.1) 2.24 (1.00-4.96) Χ2=4.07; 
P=0.042 

1.82 (0.75-
4.46) 

0.196 

 Fetal Growth 
Restriction 
 

19 (13.8) 19 (5.4) 2.56 (1.36-4.58) Χ2=11.21 
P<0.001 
 

2.61 (1.19-
5.19) 

0.005 
 

 

 

TABLE- 3 BIRTH OUTCOME IN EXPOSED AND UNEXPOSED GROUP 

 

Outcome 

 

Mean±SD Mean 

Difference 

Trend (P) Adjusted 

Mean 

Difference 

(95% CI) 

Trend 

(P) 

 

 

 Exposed 

(n=97) 

Unexposed 

(n=200) 

    

 

Gestation 
(weeks)  

37.17±2.01 37.47±1.11 −0.32 
(−0.62-0.02) 

0.071 −0.15 (−0.42-
0.11) 

 
0.242 

 

 

Birth weight 
(g)  

2612.70±411.76 2393.22±462.67 −168.53 

(−246.38-
−81.10 

t 

(297)=−3.71<0.00
1 

−102.83 

(−176.63-
−31.04 

0.004 

 

 

Length (cm)  45.34±2.51 47.05±1.80 −0.60 
(−1.10-
−0.21) 

t  
(297)=−3.40< 
0.001 

−0.44 (−0.77-
−0.13) 

 
0.005 
 

Head 
circumference 

(cm) 
 

32.26±1.83 34.87±1.12 −0.40 
(−0.70-

−0.18) 

t  
(297)=−3.25< 

0.001 

−0.35 (−0.58-
−0.14) 

 
 

0.001 
 

 

DISCUSSION- 

In the present study pregnancy outcomes were 

detected in the occupational tobacco exposure. 

Statistically significant findings included hypertension 
during pregnancy and FGR were observed. The risks 

for FGR and prematurity with maternal tobacco 

exposure are well established. 
4,8,9,10 The adjusted risk 

for FGR seen in our study is comparable to that noted 

by Dejmek et al.10 The adjusted risk for prematurity 

was not significant in our study. Due to the 

differences in the magnitude of tobacco exposure 

discrepant results were observed. Unlike active 

tobacco exposure in the mentioned  study, tobacco 

exposure is passive in our study, premature births 

were present only in the exposed group. However, 

statistical inference is not possible due to the small 

numbers. 

In the present study significantly lower newborn 

anthropometric measurements and a higher proportion 
of SGA were noted in the exposed group. The 

adjusted mean difference in birthweight seen in the  

study is comparable to the decrement seen with 

moderate maternal active smoking reported in the 

United Kingdom Millennium study.8 The decrement is 

higher than that reported with maternal light 

smoking11 environmental exposure to tobacco 

smoke,
10 and smokeless tobacco exposures.12,13 There 

are no reports on the effect of maternal tobacco 

exposure on birth length, but a meta-analysis shows a 

0.5 cm decrease in birth head circumference with 
maternal smoking.14 The adjusted risk for SGA in the 
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exposed group is comparable to the risk reported in 

maternal snuff use.13 

 

CONCLUSION- 

The present study shows that there are adverse effects 

on pregnancy and birth outcomes in the women 
involved in occupational tobacco exposure and the 

magnitudes of the findings were comparable to 

moderate maternal smoking.  
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