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ABSTRACT

The study was comprised of a sample size of 112 women of reproductive age (15-49) at three different
villages of Bangladesh. The first two groups (Gazna & Nilkanthapur) comprised of arsenic-exposed (through
drinking of arsenic-contaminated water) respondents with visible signs of arsenicosis and the third group (South
Porabari) comprised of arsenic non-exposed respondents. The information, collected through a semi-structured
questionnaire and direct interviews dealt on sociodemographic condition, source of drinking water and duration
of use of drinking water, nutrition level and adverse pregnancy outcomes in terms of spontaneous abortion and
neonatal mortality. The concentrations of arsenic in the drinking water of exposed areas were more than 0.05
mg/L and essentially zero in the non-exposed area. The respondents in the exposed areas demonstrated
increased risk for spontaneous abortion and neonatal mortality when chronically exposed to higher
concentrations of arsenic in drinking water. Statistical analysis of the number of spontaneous abortions and
number of neonatal deaths showed significant differences between exposed areas and non-exposed area after
adjusting to respondent’s other record of diseases. On referring to the χ² value, the level of significance of
spontaneous abortion and neonatal mortality was 0.001 (P<0.001).
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Introduction

Bangladesh is a small country situated in South
Asia with an area of 147,570 km2. The country is
facing an environmental catastrophe in recent years
arising from groundwater polluted with arsenic. This
arsenic polluted water poses a considerable threat to
the country’s safe water supply. Some 50 million
people from 60 out of 64 districts are at risk of
arsenic poisoning [1,2]. The water supply in
Bangladesh is primarily from groundwater sources.
About 4 million tube wells have been sunk into
aquifers located at depths ranging from 40 to 300
feet to tap underground water, which is assumed to
be free of bacterial contamination and so safe for

drinking and cooking. High concentration of arsenic
is restricted only in the upper alluvial sediments,
usually at 40-150 feet depth. This indicates that the
source of arsenic contamination in Bangladesh is
naturally occurring geological deposits. Many of the
tube wells particularly in the rural areas are not
supplying safe drinking water; rather they have
turned to reservoirs of liquid poison. The present
situation is that several thousands of people of
Bangladesh are suffering from arsenic effects ranging
from melanosis to cancer and millions more exposed
to arsenic through drinking arsenic-contaminated
groundwater.

The number of married women of reproductive
age was 12.2 million in 1992 and which was
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projected to rise to 13.1 million by the year 2001
[3]. The percentage of teenage (15-19 years) mothers
is quite high in Bangladesh (33%) and teenage
motherhood is more prevalent in rural areas (34.8%)
than in urban areas (20.2%) [4]. The maternal
mortality rate is 4.5 per 1000 live births according to
BBS report, 1996 [5]. Adverse pregnancy outcomes
such as excess spontaneous abortion, still birth and
neonatal death rates among women with chronic
arsenic exposure were first reported in Bangladesh in
2001 [6].

This survey included two different areas which
are highly exposed to arsenic through drinking water
and a control area (non-exposed to arsenic) to
determine any association between chronic arsenic
exposure and adverse pregnancy outcomes. We
investigated the number of spontaneous abortions and
neonatal deaths among women consuming arsenic in
their drinking water versus women who are drinking
arsenic non-contaminated water.

Materials and Methods

Study Design and area:

This was a cross-sectional study with a
comparison group. The exposed group was selected
from residents of Gazna (arsenic-exposed area 1, N
= 34) and Nilkanthapur (arsenic-exposed area 2, N =
47), the comparison group selected from residents of
South Porabari (arsenic non-exposed area, N = 31).
The arsenic content of the tubewells used by the
subjects in South Porabari was not detectable. Gazna
and Nilkanthapur are arsenic affected villages and
eighty-seven percent of the tubewells in these areas
had arsenic content > 0.05mg/L. The study
populations were composed of married women of
reproductive age (15-49 years) who previously had at
least one pregnancy. The exposed groups consisted of
women who had been drinking arsenic contaminated
water (>0.05mg/L) for at least five years and had
signs of arsenicosis. On the other hand, non-exposed
group had been drinking arsenic-free water. After
obtaining information on the arsenic concentration of
the water from tube wells, we identified all
households using either arsenic-contaminated or
arsenic non-contaminated tube wells. All women (15-
49 years) living in these households were
interviewed. Eligible participants had to have been
living in the study area since their marriage and to
have drunk water from the respective tube well
before and after pregnancy.

Data Collection:

Interviews were conducted with a semi-structured
questionnaire and detailed person to person
conversations. The questionnaire was used to collect

information on sociodemographic variables, source of
drinking water and use, antenatal care, and adverse
pregnancy outcomes (spontaneous abortion and
neonatal death). We compared the pregnancy
outcome events such as spontaneous abortion (failure
of pregnancy within the first 28 weeks of gestation)
and neonatal mortality (death of the newborn within
28 days after birth) [7,8] in exposed and non-exposed
areas. The purpose of the interview was explained to
the participants, and verbal consent was obtained
before beginning each interview.

Statistical Analysis:

Non-parametric analysis of the collected data
were done by Chi-square method and compared with
the χ²-value table for level of significance.  
 
Results and Discussions 

The arsenic concentrations in water of tube wells
used for drinking and cooking purposes from the
villages of Gazna, Nilkanthapur and South Porabari
are shown in Table 1. From the table it is clear that
mean arsenic concentrations were much higher for
Gazna and Nilkanthapur than the Government of
Bangladesh permissible limit of 0.05mg/L. At South
Porabari the concentration of arsenic in tube wells
was almost undetectable. (Arsenic concentrations
were determined through atomic absorption
spectrophotometry). Table 2 presents background
characteristics and source and duration of arsenic
exposure.

A total of 112 women of reproductive age (15-
49 years) group were interviewed from all three
villages. The neonatal mortality rate (Table 3) was
highest in the arsenic-exposed areas (20.8% and
24.2%), while it was very low for the non-exposed
area (only 1.3%). There was no report of
spontaneous abortion at the non-exposed area of
South Porabari but at the exposed areas of Gazna
and Nilkanthapur, the observed rates were 13.9% and
11.8%, respectively. On referring to the χ² table as 1
degree of freedom, the value of χ² under probability
0.001 is 10.83. The calculated values of χ² were
higher than 10.83. The difference in the rate of
spontaneous abortion and neonatal mortality was
significant at 0.001 levels corresponding to P<0.001
(Table 3), hence the effect of arsenic on reproductive
health was significant.

Conclusions:

The study revealed that adverse pregnancy
outcomes  such  as spontaneous abortion and
neonatal mortality were more among arsenic-exposed
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respondents than the arsenic non-exposed
respondents. The higher arsenic concentrations (<0.05
mg/L) at the exposed areas lead us to the conclusion
that arsenic was the predetermining factor behind the
adverse pregnancy outcomes and also a threat to
healthy and safe pregnancy outcomes.
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Table 1: Arsenic concentration in drinking water in the three survey areas
Criteria Arsenic concentration (µg/L) in tube well water
Arsenic Exposed Area
Mean ± SD (Gazna) 157.76 ± 7.61
Mean ± SD (Nilkanthapur) 129.00 ± 35.66
Arsenic Non-exposed Area
South Porabari <5

Table 2: Various parameters associated with the surveyed population
Variables N = 112
Age of respondents (years) Mean ± SD 31 ± 6.4
Age at marriage (years)<16 years 87
>16 years 25
Total pregnancy rates (%) 56.8
Arsenic contaminated source of drinking water
Tube well 108
Well 4
Duration of arsenic exposure
11 – at least 15 years 81
0 years (Not exposed to arsenic) 31
Skin manifestation rates (%) 43

Table 3: Statistical analysis of spontaneous abortion and neonatal mortality in the surveyed areas
Pregnancy outcomes Arsenic- exposed area 1 Arsenic- exposed area 2 Arsenic non-exposed area χ² value P- value
Spontaneous abortion rates (%) 13.9 11.8 0 0.001 P<0.001
Neonatal mortality rates (%) 20.8 24.2 1.3 0.001 P<0.001
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