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Arsenicosis in Bangladesh: prevalence
and sociodemographic correlates

Summary

Arsenic contamination in drinking watcr has created concern for its potential health effects but our
understanding of the risk factors of arscnicosis remains limited. This study asscsses the prevalence of
and socio-demographic diffcrentials in arscnic-associated skin lesions in a rural community in
Bangladesh. Data werc collected from a village where BRAC had both health surveillance system and
community-bascd arsenic mitigation project since 1999. A total of 1,654 residents in the study village
were examined to detect arsenic-associated lesions on their skin in May 2000. The socio-demographic
mformation was extracted from the surveillance system databasc covering the village. Finding reveals
that ncarly 2.9% of the study population had clinical manifcstations of arsenic poisoning. The
prevalence of arsenicosis was associated with age, sex, education and thc cconomic status of the
houschold. Multivanate analysis identificd age and economic status as significant predictors of
arscnicosis controlling for cducation and gender. The study concludes that arscnic contamination in
drinking water became a major public health problem in the affected communitics although the burden
of discasc was sprcad uncvenly and fell most heavily on certain groups. A dctailed understanding of the

distribution of arscnicosis is nceded in designing an cffective mitigation project.
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Introduction

The discovery of hazardous level of arsenic in drinking water in Bangladesh has created concern for its
~ potential health cffects among the population in the affected communities (Bearak 1998; Schmetzer
1999; Ahmad er al. 1999). A recent study discloses that more than 35 million pcople in the country arc
at the nisk of arsenic poisoning (Smith et al. 2000). Among those, it is estimated that ncarly 21 million
pcoplc were exposed to arscnic concentrations above the Bangladeshi standard of 0.05 mg/l (BRAC
2000). The arsenic has probably been present in the ground water for thousands of years. It is widely
belicved that the contamination occurred only recently because the groundwater has been extensively
uscd for drinking and irrigation water in the rural areas during the late 1960s (British Geological Survey
1998).

The arsenic poisoning is manifested primarily in skin lesions on the palms of the hands and
soles of the feet that creatc such hcalth problems as mclanosis, leukomelanosis, hyperkeratosis,
cardiovascular discasc, hepatomegaly, neuropathy and cancer (BRAC 2000). The process may take
between five and fiftecn years to reveal clinical manifestations of arsenicosis (British Geological Survey
1998 Guha Mazumder ¢/ al. 1998). Chronic exposure can cause adversc health effects including skin
and lung cancer (Hopenhayn-Rich er al. 1998; Smith et al. 1992). Studics conducted clsewhere report
that arscnic affccts many organs and systems in the body such as skin (Tondel er al. 1999), hcart
vessels (Abernathy ef al. 1999), respiratory organs (Guha Mazumder ef a/. 2000), and kidneys (Kurttio
ef al. 1999) that may lcad to the development of lung, kidney and bladder cancer (Hopenhayn-Rich er
al. 1998 Bates et al. 1995; Cuzick et al. 1992; Hindmarsh 2000).

The problem of arsenicosis in Bangladesh has been intensively discussed. Nevertheless, our
understanding of the risk factors of arsenicosis remains inadequate although conducting community-
bascd cpidemiological studics on arscnicosis has not been difficult.  Early studics indicated that the
prevalence of arsenicosis varied widely from 1.2% to as high as 29% (Guha Mazumder er al. 1998:
Tondcl er al. 1999) although information on the variation in risks by age, sex and socio-cconomic
condition were scarce. In this study, we estimated the prevalence of arsenicosis and cxamined its
association with socio-demographic co-variates in a rural community. It is expected that the findings of
this study would help determine the target population for prevention and treatment in public-health

programmcs.
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Materials and methods

The study was conducted in the Jafarnagar village in southwest Bangladesh where BRAC had its
demographic and health surveillance system as well as a community-based arsenic mitigation project
sincc 1999. Jafarnagar was one of thc scveral communitics where all people were drinking arsenic
contaminated tubewell water for years. Agriculture was the major cconomic activity in the community
that requircd cxtensive usc of shallow wells for irrigation. The pcople were gencrally poor and living in
the arca for gencrations. In-migration to the community was nsignificant.

The longitudinal health surveillance system maintaincd a database wherc population profile was
updated every month. A computerised census of the study community showed a total of 1679
population living in 367 houscholds during the study pcriod. All residents of the community were
targeted for this study. A total of 1654 persons were examined to detect arsenicosis while the remainder
were not available in the houscholds or did not co-operatc. Data for this study were collected during
May 2000.

There was no universally accepted definition of arscnicosis (WHO 2000). In this study, the
arscnicosts was assessed by the standard protocol of obscrving signs of clinical manifestations and
discussing thc symptoms (Ahmad et al. 1999; BRAC 2000; Khan ef al. 1997). Using this protocol.
potential arscnicosis patients were identificd by the community hcalth workers of BRAC as part of their
routine survcillance. Each of the potential patients was then re-examined by a group of trained
phvsicians to confirm the presence of arscnicosis. A clinical asscssment schedule was maintained for
cach paticnt to record the diagnosis and trcatment.

The sociodemographic information including age, sex, vears of schooling and houschold asscts
were extracted from the surveillance databasc. The arscnicosis discasc profile was then matched with
the socio-demographic database where non-patients were also identificd.  The cconomic status scorcs
for cach person were estimated on the value of sclected asscts owned by the houschold. Agc and
cconomic status were classified into three groups in bi-variate analysis. Years of schooling werc
groupcd into illiteratc and cducated. Chi-squared tests were used to measurc the associations between
socio-demographic variables and the prevalence of arsenicosis. Odds ratios for prevalence and 95% Cl,

and 7 values for a two-sided test were calculated by logistic regression.

Table 1 here
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Results

The community heaith workers cxamined a total of 1634 persons in thc community and the response
ratc was 98.5%. Thc mcan age of the study population was ncarly 27.6 + 19.2, the median, 23 years,
40.6% were young (< 19 vcars) and about 48.6% werc males (Table 1). Less than a half (48.3%) of
the population were litcrate while the mcan years of schooling was 2.7 only. According to the economic
status-based categorisation, about 28% wcre classified as peor while only 22.3% as rich. The

remaining 49.6% were considered members of the middle class.

Table 2 here

Nearly 2.9% of the study population were found to have arsenic lesions on their skin although the
prevalence of arscnicosis was found as high as 10% in other arcas in Bangladesh (Ahmad er al. 1999).
Agc scemed to be an important risk factor of arsenic poisoning. Table 2 shows that the prevalence was
only 1.63% in the voung (<19 years) compared to 3.99% in the middle (20-39 vears) and 3 46% among
the old (40+ vears) population. Odds ratios suggest that the prevalence rose to nearly 2.5 times from
the voung to the mid-aged (<0.01) and then reduced marginally in the old-aged population. Men
(3.23%) were more likely to be exposcd to arsenic poisoning than women (2.59%) although the gender
variation in prevalence was not statistically significant. The odds ratios also suggest that women were
less likely than men to be affected as found in other studics (Ahmad er al. 1999; Guha Mazumder ef al.
1998). The prevalence of arscnicosis indicates a negative association with the cconomic status of the
population. While only 2.43% of the rnich and 2.44% of the middle class were cxposed to arsenic
poisoning, thc prevalence of arscnic-associated skin Iesions was about 4.09% among the poor.
Education had no clear link with arscnicosis as the prevalence scemed to be shghtly lower among the

illiterate than cducated persons although the difference was not statistically significant.
Table 3 here

The role of sclected risk factors in explaining the prevalence of arsenicosis 1s examined using
logit regression analysis (Table 3). Model I indicates that the increasc of economic status would reducc
the prevalence of arscnic lesions to 78% (< 0.01) controlling for the years of schooling. When sex
variable was added to thc regression cquation in model II, the cffect of economic status on the
prevalence remained same (£<0.05) indicating that gender and schooling had no significant influence on

the prevalence of arscnicosis. The cffects of both the economic status and age on the prevalence -
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controlling for education and gender - arc cstimated in model III. The role of ecconomic status on the
prevalence seemed to 'sustain with slightly lower influence of education and gendi:r on the prevalence.
As found in the bivariatc relationship, age had negative and'statistically significant association with the
prevalence of arscnicosis when the economic status, education and gender variation were controlled.
Ovecrall, the results suggest that the risk of a person to be affected by arsenicosis was high if the person

was poor, middic-aged and men.

Discussion
This study is the first attempt to examine the socio-demographic risk factors of arsenicosis which might
have programmatic significance in identifying arsenic patients at the community lcvel.  Although ncarly
3% of thc community population have clinical manifestations of arsenicosis, the prevalence varics
across different sociodemographic catcgories such as age, scx, cducation and ecconomic status. Middle
age, male and poor were associated with higher prevalence of arscnicosis. It is still unknown why
middlec aged men were significantly more likely to be affected than their wives and children who drank
watcr from the same source and showed no visible signs of poisoning. Onc cxplanation has been that
arscnic toxicity may take scveral ycars to develop signs and symptoms which usually begins with
hyperpigmentation of skin and mucous membrane (BRAC 2000). Studics indicated that a minimum
time gap of first exposurc and initial manifestation of arsenicosis was 5 to 10 ycars (Guha Mazumder er
al. 1998). The incubation period may differ by the amount of arsenic ingested, and their nutritional and
other immunity levels (BRAC 2000). The higher prevalence among the old than the young peoplc was
duc to the longer duration of cxposurc among the old than young pcople. This assumption, however,
raiscd the question of why the oldest persons werce relatively Iess exposed to arsenic than the mid-aged
persons. This remains onc of the most important cnigmas in the cpidemiology of arsenicosts. It is still
unknown whether the human body reduces its capacity to regencrate new cells and, thus, looses its
capacity to accept arsenic in the body in the oldest ages. The question of gender variation in the
prevalence of arsenicosis has also remained unresolved. One cxplanation has been that men were more
cxposed to arscnic poisoning than women because men, most of whom were in the labour force and
involved in physical activitics, generally consumed more fluid than women (Ahmad er al. 1999; BRAC
2000; WHO 2000). In the study community, the primary choice of the fluid was arscnic contaminated
tubewcll water.

The most robust finding of this study is the negative association between the economic status

and the prevalence of arsenicosis (WHO 2000). Several plausible mechanisms could link low economic
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status with the high prevalence of arscnicosis.  Poor people, who cam their living by selling physical
labour, were more likely to drink morc fluid than the rich. In most cases, the obvious source of that
flurd was tubewell watcr. Also, the rich pcople were more likely to consume morce nutritious food than
the poor (Guha Mazumdecr ef al. 1998; WHO 2000; Vahtcr & Marafante 1987; Tani 1999). Thus, the
immunity levels among the rich were much better than the poor.

There 1s a dominant view that the international public health tends to avoid the health problems
of the poor communitics. Non-cxistence of rescarch on the sociodemographic aspects of arsenic
poisoning has reinforced this accusation. The magnitude of arscnic problem in Bangladesh demands a
scries of systematic studies on various dimensions of this problem. Our rescarch has only indicated the
potential health cffects of arsenic poisoning in a poor rural community. The estimated prevalence
clearly indicatcs that arscnicosis has alrcady become a scrious public health problem in the affected
communitics. The study concludes that the socio-demographic distribution of arscnicosis, as found in
this rescarch, may be uscful in identifving the high-risk groups from among the arsenic affected
communitics. Morc studics arc nceded in designing an cffcctive arscnic mitigation project in

Bangladesh.
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Table 1 Sociodemographic characteristics of the

study population

Characteristics Number Y%
Age (in ycars)
<19 673 40.6
20-39 577 349
40+ 404 245
Sex
Male 804 48 6
Femalce 850 514
Education
[literate 856 51.7
Educated 798 48 3
Economic status
Poor 464 28.1
Middle 820 49 6
Rich 370 223

Total 1654

11
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Table 2 Prevalence of arsenic-associated skin lesions by socio-demographic risk

factors of the population, Bangladesh, 2000

Arsenicosis
Risk
factor No. Infected % OR
All 1654 48 - 290
Age (in vears)
<19 673 11 1.63 1.00
20-39 577 23 3.99 2.49%**
40+ 404 14 3.46 2.16*%*
Sex
Malc 804 26 323 1.00
Female 850 27 2.39 0.79
Economic status
Poor 464 19 4.09 1.00
Middlc 820 20 2.44 0.39*
Rich ' 370 9 2.43 0.57
Education
Hlitcrate 836 21 2.45 1.00
Educated 798 27 3.38 1.39
* P <(.10: ** <005 ¥ P < (.01,
12
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Table 3 Rusk factors in muitivariate logistic regression analysis of the prevalence of arsenicosis

Model 1 Modcl 1 ‘Model 111

Predictor OR Cl OR Cl OR Cl
Economic
status scorc 0.78** 0.63-097 0.78** 0.63-097 0Q.79* 0.64-0.98
Ycars of
schooling 1.06 0.98-1.16 1.06 097-1.16 1.03 0.95-1.13
Sex (re=malc) 0.81 0.45-144 0.79 0.44-142
Agec (in ycars)

<19 1.00

20-39 2.4]%* 1.14-5.11

40+ 2.15% 0.96-4.79
¥ <0.10: ** D <0.03.

13
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