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ABSTRACT
Background and objectives: Beedi rolling is a popular household occupation amongst the economically poor female population of coastal Karnataka districts. This study aimed to identify
the effects of occupational tobacco exposure on the beedi
rolling pregnant mother and her neonate. The objectives were
to study the maternal outcomes with respect to hypertension in
pregnancy, anemia, abruptio-placenta, preterm labor and the
neonatal outcomes such as low birth weight, low appearance,
pulse grimace, activity, respiration (APGAR) and clinical assessment of nutrition status (CANS) score.
Methods: This prospective cohort study was conducted in a
tertiary care hospital in Mangaluru from February 2014 to June
2015. A sample size of 500 was calculated with a 95% confidence level and 85% power. Cohort groups of 250 each were
randomized as beedi rollers and non-beedi rollers based on the
history of exposure and were prospectively followed till delivery.
Results: The study results showed overall complications of
37.6 % among the beedi rollers which was clinically and statistically significant. Among the beedi rollers, 22.4% mothers had
hypertension in pregnancy, of which 13.4%, had gestational
hypertension, 8.2% pre-eclampsia, 0.4% had eclampsia, 27.6%
were anaemic, and 9.6% had fetal growth restriction. There was
no increase in the incidence of preterm labor, abrubtio-placenta.
Our study also showed an increased risk of low birth weight
(29.4%), but no significant difference in APGAR scores and
CANS score among both groups. Based on the ROC curve we
found, rolling 425 beedis can be taken as a safe limit during
pregnancy with a sensitivity of 73.4% and specificity of 53.2%
and 22 weeks period of gestation can be taken as safe limit up
to which beedis can be rolled during pregnancy with a sensitivity
of 61.7% and specificity of 64.1%.
Clinical significance: In this study, dreadful complications can
be attributed to beedi rolling. Majority of it can be prevented
by health education and simple preventive measures such as
using masks and gloves while rolling beedis for which further
studies are warranted.
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BACKGROUND AND OBJECTIVES
Beedi is called as poor man’s smoke, made merely from
raw materials available naturally and does not require
sophisticated processing or manufacturing. Beedis are
made by rolling tobacco flakes in tendu leaves.1 There
is the absorption of nicotine through cutaneous and
nasopharyngeal routes. Studies have proven excretion of
cotinine, a metabolite of nicotine, in these workers who
had no history of tobacco usage in any form.2 The effects
of cigarette smoking and persistent tobacco usage are considered hazardous during pregnancy whereas minimal
information is available about the effects of occupational
tobacco exposure.
Cigarette smoking in pregnancy is known to cause
spontaneous abortion, 3 placenta previa, 4-6 placental
abruption,7 preterm birth,8,9 stillbirth,10,11 fetal growth
restriction,12,13 low birth weight,14,15 and sudden infant
death syndrome,16 and many other complications. The
key agent responsible for all these problems is nicotine.
Beedi rollers are also exposed to approximately 250 to
450 gms of tobacco flakes containing nicotine every day.3
Majority of women choose beedi rolling as an occupation
as a part-time or sole source of income. These women are
unaware of the consequences of exposure to nicotine.
Since beedi rolling is one of the major household occupations among the reproductive age group in Dakshina
Kannada district of coastal Karnataka. This study was
conducted with an aim to study the effects of occupational
tobacco exposure on mother and fetus in beedi rollers. The
objectives were (i) to study the maternal outcome in beedi
rollers in the form of hypertension in pregnancy, anemia,
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abruptio-placenta, preterm labor, fetal growth restriction;
and (ii) to study the neonatal outcomes in beedi rollers
by assessing birth weight, APGAR score and CANS
score.

METHODS
This was a hospital-based cohort study, conducted among
the pregnant women who visit the Outpatient Department of Govt. Lady Goschen hospital, a tertiary care
center in Mangaluru, Karnataka, India between February
2014 and June 2015. A sample size of 500 was drawn with
a 95% confidence level and 85% power. Ethical approval
for this study was taken from Kasturba Medical College
Institutional Ethical committee, Mangaluru on January
2014. The cohort groups were divided as exposed and
unexposed, depending upon their exposure status to
beedi rolling and the participants were equally randomized in both groups, i.e., 250 in each cohort group. History
such as number, duration, time spent per day and period
of gestation till when beedis were rolled was taken.
All pregnant women who were between 20 to 35 years
of age with more than 28 weeks period of gestation and
those who came for delivery to the same hospital were
included in the study. Those pregnant women with
gestational age less than 28 weeks, history of smoking,
chronic medical disorders, diabetes were excluded from
the study. Pregnant women were compared in terms of
age, parity, and BMI and then included in the study. They
were followed-up from 28 weeks period of gestation until
delivery.
Complications like hypertension in pregnancy,
anemia, abruption, fetal growth restriction and preterm
labor, if any occurring in these participants were noted.
After delivery details such as birth weight, APGAR score
and CANS score was noted in these neonates.
Clinical assessment of nutrition status (CANS)
score is a scoring system based on clinical evidence of
malnutrition in neonates determined by inspection and
examination of loss of subcutaneous tissue and muscle.
This is a simple, quick and quantifiable examination to
assess the nutritional status of children. It was originally
developed by Rebeca Michels Hills. It was later developed
by Mc lean and Usher. Jack Metcoff modified CANS and
applied it on 1382 singleton babies.17 According to this,
there are nine signs of nutritional status in newborn term
infants. Each of the sign is rated from four (best/no evidence of malnutrition) to one (worse/definite evidence
of malnutrition in utero). These nine signs are as shown
in Figure 118
• Hair: Large amount (4) Thinner, “staring” hair (3) Still
thinner (2) flag sign (1)
• Cheeks: full buccal pads (4) to reduced buccal fat with
narrow, flat face (1)
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Fig. 1: Clinical assessment of nutrition status scoring.

Neck and chin: Double or triple chin (4) to thin chin.
Wrinkled skin (1)
• Arms: Full, round (4) to a striking accordion folding
of lower arm
• Legs: Like arms
• Back: Difficult to lift skin in interscapular area (4) to
skin loose, easily lifted
• Buttocks: Full round gluteal fat pads (4); to no evidence of gluteal fat (1).
• Chest: Full round, ribs not seen (4) prominence of
the ribs (1)
• Abdomen: Full round, no loose skin (4) to scaphoid (1)
Scores less than or equal to 24 are taken as clinical evidence of malnutrition, which is occurring in utero. In our
•
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Graph 1: Comparison of maternal complications in both groups.

Graph 2: Comparison of neonatal complications in both groups.

study, neonates have been assessed 24 to 48 hours after
birth, and clinical signs of malnutrition were noted. Statistical Package for Social Sciences (SPSS) version 15 was
used for statistical analysis. The results were analyzed
using the Chi-square test and the fisher extract test. A
p-value of < 0.05 was considered as statistically significant. An ROC curve was plotted to establish safety limits
in terms of the number of beedis and period of gestation
up to which beedis can be safely rolled.18

to non-beedi rollers (Graph 1). On the contrary, there
was no statistically significant increase in complications
such as preterm labor and abruptio-placenta as shown
in Table 1. Our study also showed an increased risk of
low birth weight (LBW) among beedi rollers (Graph 2).
There was no difference in APGAR scores and CANS
score among both groups as shown in Table 1 and
Graph 2. Increased incidence of complications was associated with longer years, hours and number of beedis
rolled per day which was statistically proven. By plotting
an ROC curve based on number of beedies rolled, 425
beedis can be taken as cut off as a safe limit during
pregnancy with a sensitivity of 73.4% and specificity of
53.2% and 22 weeks period of gestation can be taken as
cut off as a safe limit during pregnancy with a sensitivity of 61.7% and specificity of 64.1% as shown in Tables
2 and 3 respectively.

RESULTS
A total of 500 pregnant mothers included in the study,
were divided into two cohorts were comparable in terms
of age, parity, and body mass index (BMI). The study
showed an increase in overall complications among the
beedi rollers (Graph 1). The complications such as hypertension in pregnancy, anemia, fetal growth restriction
were significantly higher among beedi rollers compared

Table 1: Comparison of maternal and neonatal complications, p-value and odds ratio
p-value

Maternal complications
Overall complications
PIH
Gestational hypertension
Pre-eclampsia
Eclampsia
Foetal growth restriction
Anaemia
Abruptio placenta
Preterm labour
Neonatal complications

Beedi rollers
250
94 (37.6%)
56 (22.4%)
33 (13.2%)
21 (8.2%)
2 (0.8%)
24 (9.6%)
69 (27.6%)
1 (0.4%)
15 (6%)
Beedi rollers

Non rollers
250
44 (17.6%)
21 (8.4%)
16 (6.4%)
5 (2%)
0 (0%)
10 (4%)
51 (20.4%)
2 (0.8%)
16 (6.6%)
Non rollers

Low birth weight

73 (29.2%)

43 (17.2%)

Odds ratio
0.001, OR–1.9

Low APGAR score

24 (9.6%)

15 (6%)

0.133, OR–1.6

Low CANS score

57 (22.8%)

46 (18.4%)

0.224, OR–1.3

Odds ratio
0.000, OR–2.8
0.000, OR–3.14
0.000
0.000
0.000
0.01,OR–2.5
0.037, OR–1.4
0.5, OR–0.4
0.5, OR–0.9
p-value
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Table 2 : Number of beedis which can taken as cut-off
Positive if greater than or equal
to (a)
99.0000
150.0000
225.0000
275.0000
350.0000
425.0000
475.0000
525.0000
575.0000
650.0000

Sensitivity
1.000
0.979
0.968
0.957
0.894
0.734
0.734
0.234
0.223
0.085

1-specificity
1.000
0.974
0.942
0.942
0.833
0.468
0.462
0.090
0.090
0.051

DISCUSSION
The is minimal information regarding the effects of beedi
rolling or occupational exposure of tobacco in pregnancy.
Our study has shown beedi rolling to be hazardous
during pregnancy, producing similar effects as that of
smoking. As there are not many studies done on beedi
rollers we have compared some of our results such as fetal
growth restriction, preterm labour, and abruption with
studies on cigarette smoking in pregnancy. The available
studies on anemia in beedi rollers and neonatal birth
weight among beedi rollers were compared.
In our study higher incidence of fetal growth, the
restriction was found in beedi rollers (9.6%) compared
to non-beedi rollers (4%) with an odds ratio of 2.5. A
study done by Fourn et al.19 showed 10.9% to have IUGR
and odds ratio of 1.8. Anemia was significantly present
in beedi rollers (27.6%) compared to non-beedi rollers
(20.4%). Anil et al.20 found anemia to be present in 47% of
the study population which did not exclusively include
pregnant women. Although statistically, significant
anemia was present in both studies the difference in percentage could be due to iron and Folic acid supplementation in pregnancy, as the compared study was done on
the general population.
There was no significant relationship between abruption and beedi rolling in our study. A study by Ananth et
al.21 in 1996 was a cohort study done on 87,184 pregnant
patients, and the incidence of abruption in smokers was
9.9 per 1000, which was statistically significant. A study
by Kryklund-Blomberg et al.22 was a prospective study
done on 311,977 patients found a significant association
between cigarette smoking and a higher incidence of
preterm labor, the odds ratio is 1.7. A meta-analysis by
Shah et al.23 reviewed 20 studies and an odds ratio of 1.27
was obtained. In our study, the statistically significant
relation was not obtained with preterm labor or abruption
which may be due to a smaller sample size or because of
other toxic substances exposed by cigarette smoke.
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Table 3 : Weeks of pregnancy which can be taken as cutoff
Positive if greater than or
equal to (a)
-1.0000
4.0000
10.0000
14.0000
18.0000
22.0000
26.0000
30.0000
34.0000

Sensitivity
1.000
0.894
0.872
0.840
0.830
0.617
0.564
0.394
0.266

1-specificity
1.000
0.885
0.859
0.699
0.699
0.359
0.314
0.160
0.109

37.0000

0.000

0.000

Significant low birth weight was present among babies
born to beedi rollers (29.2%) which is in accordance to
Sardesai et al.24 average decrease in birth weight among
babies born to beedi rollers was by 310 gms.
The role of nicotine causing harmful effects in various
organ systems was the basis for this study. Nicotine
exposure causes vasoconstriction, platelet aggregation,
endothelial damage which is also the possible etiology
implicated in hypertension in pregnancy.25 In our study
hypertension was significantly present in beedi rollers.
The protective effect of smoking on hypertension in pregnancy is due to carbon monoxide exposure by burning
of paper, exposure to which is not present while rolling
beedis.26 Nicotine exposure also causes vasoconstriction,
endothelial damage with basement membrane thickening
causing uteroplacental insufficiency and foetal growth
restriction.24,25 In our study as well fetal growth restriction was significantly present among beedi rollers.
Nicotine is a bone marrow suppressant, causes
damage to DNA, inhibits marrow cell proliferation and
impaired iron absorption, decrease in vitamin B12 and
maternal red blood cell folate.27 Our study found a significant association with mild anemia due to correction
in earlier trimesters of pregnancy.
The contractile sensitivity of myometrium in response
to oxytocin and the number of oxytocin receptors is
increased in smokers.28 In our study, there was no significant relationship between beedi rolling and preterm
labor. This could probably be due to other components
present in cigarette smoke.
Smoking causes vasoconstriction, endothelial damage
and micro infarction causing hypoxia which can lead to
abruption. In our study, there was no increased incidence
of abruption among smokers. This might be because the
dose of nicotine due to exposure was not sufficient to
cause an abruption. Moreover, there is exposure to various
other toxic metabolites in cigarette smoke which could
cause abruption.
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Effects of nicotine exposure through beedi rolling on
fetus were assessed by birth weight, APGAR, and CAN’s
score. Low birth weight: Due to uteroplacental insufficiency, inadequate nutritional support, and anemia, low
birth weight babies were more common in beedi rollers
in our study. APGAR and CANS score were comparable
in both the groups, probably suggesting no significant
relationship with overall well being of newborn and
nutritional status.
This study is one of its kind which exposes the
harmful effects of nicotine through beedi rolling. These
are modifiable risk factors which can be easily avoided
to prevent dreadful complications in pregnancy.

Clinical Significance
This study is one of its kind which exposes the harmful
effects of nicotine through beedi rolling. These are modifiable risk factors which can be easily avoided to prevent
dreadful complications in pregency. Moreover health
education regarding this and simple measures such as
use of gloves and masks should be evaluated for prevention of such complications.

Limitations and Future Scope for the Study
Limitations of this study are: power of the study is 85%
involving a smaller sample size, exposure to nicotine
has not been quantitatively proven by cotinine assay,
the workplace of participants was not evaluated, effects
of using gloves, masks were not studied and complications of first and second trimester were not studied. We
would like to propose further studies in this aspect on a
larger scale.

CONCLUSION
The study was done to look for maternal and fetal complications in beedi rollers 250 beedi rollers were compared
with 250 non-beedi rollers. A significant relationship with
hypertension, fetal growth restriction, low birth weight
was obtained. There was no significant relationship with
abruption and preterm labor, APGAR or CANS score.
Most of the women would not change their occupation
as it is convenient for them because they are not bound
by time and work can be done at home. Hence we would
like to propose the use of masks and gloves while rolling
beedis. For those inevitable to roll beedis, we would
advise not to roll more than 425 beedis per day and stop
beedi rolling after 22weeks period of gestation.
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