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ABSTRACT

Background: Arsenic pollution in groundwater had been causing great environmental health hazard
in West Bengal, India. A study on disease burden, and psychosocial, behavioral and & economic
issues related to chronic arsenic exposure were done in Malda, an arsenic affected district of West
Bengal.

Methodology: An epidemiological study was carried out in all arsenic affected blocks of Malda.
Information on psychosocial, behavioral & economic issues were assessed amongst surveyed
population.

Results: Prevalence of arsenicosis was found to be 8.3% amongst 5355 number of people surveyed.
Majority (62%) patients who were aware of their illness, felt embarrassed, many having anxiety,
tension and depression. Most (93.6%) patients felt that their status had been changed within the
community. Small number (3%) of patients volunteered marital problem. Not many (18.9%) patients
consulted doctors for their treatment. Majority of patients had disability leading to change of
occupation or loss of jobs. Small number (8.7%) participants considered arsenicosis as a
communicable disease. Social exclusion was reported among small (1.4%) number of participants.
Conclusion: Significant number of arsenicosis cases was detected in the district of Malda, A wide
range of psycho-social, behavioral and economic consequences were observed associated with
chronic arsenic toxicity in the society.

Key Words: Arsenic, disease burden, mental health; socio-economic problems behavioral issues, West
Bengal

INTRODUCTION USA, @ but the severity of this

Arsenic pollution in groundwater,
used for drinking purposes, has been
envisaged as a problem of global concern.
Arsenic contamination in drinking water has
been reported from many countries like
Taiwan, China, Argentina, Chile, Mexico,
Cambodia, Thailand, Myanmar, Nepal,

contamination in India and Bangladesh is
unprecedented. In India, significant arsenic
contamination in groundwater was detected
in the year 1983 in West Bengal, when
some villagers were diagnosed to be
suffering from arsenicosis due to drinking of
arsenic contaminated water. Today, in West
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Bengal, the arsenic contamination in ground
water has been detected in 8 districts of the
state. @ Of these, the major affected
districts are Malda, Murshidabad, Nadia,
and North and South 24 Parganas. It is
suspected that 6 million people are exposed
to arsenic contaminated ground water
(>50ug/L). In India, occurrences of arsenic
in ground water have also been reported
from Bihar, Jharkhand, Chhattisgarh, Uttar
Pradesh and Assam. ®  Predominant
manifestation of chronic arsenic toxicity is
skin lesions characterized by pigmentation
and keratosis. However it produces protean
systemic manifestation over and above skin
lesions, important ones being chronic lung
disease like chronic bronchitis, chronic
obstructive  pulmonary  disease  and
bronchiectasis, liver disease like non
cirrhotic portal fibrosis and other diseases
like polyneuropathy, peripheral vascular
disease, hypertension and ischaemic heart
disease, diabetes mellitus, non-pitting
edema of feet/ hands, weakness and anemia.
@4 Further the incidence of arsenic related
cancer was reported to be 5.1% among 4865
cases of arsenicosis examined during the
period of 1983 to 2000 in West Bengal. ©
Remedy of chronic arsenic toxicity, known
still today, is to take arsenic free water.
In the past several epidemiological
studies have been carried out in many
arsenic affected districts of West Bengal,
(@712 byt no such study has so far been done
in the district of Malda. Current report is
based on an epidemiological study carried
out for determining the prevalence of
arsenicosis patients in Malda and estimation
of the asnicosis disease burden.
Apart from the health effects, chronic
arsenic toxicity also causes a wide range of
social problems and economic loss. But
there is a distinct dearth of necessary
knowledge-base on the economic and social
consequences of arsenicosis. The further
objective of this paper is to ascertain the key
findings of psychosocial, behavioral &
economic issues associated with chronic
arsenic exposure in the district of Malda,
West Bengal.

MATERIALS AND METHODS

An epidemiological study was
carried out in all the 7 arsenic affected
blocks of Malda district of West Bengal for
determination of prevalence of arsenicosis
cases and assess thepsychosocial, behavioral
& economic issues related to arsenicosis in
the exposed population.These 7 blocks were
selected purposely as these are the arsenic
affected blocks of Malda District of West
Bengal according to report of Public Health
Engineering Department (PHED,) Govt. of
West Bengal as cited by West Bengal
Pollution Control Board. ¥ Twenty six
Gram Panchayats (GPs) were selected
within these arsenic affected blocks, based
on the information of presence of arsenic
contaminated public tube wells, present in
these habitations. [Habitation arsenic data
for West Bengal PHED “¥]. Forty two
villages were selected purposefully within
these 26 GPs because of presence of arsenic
contaminated public tube wells in these
villages. Based on feasibility, eighty one
habitations were selected randomly from
these 42 villages and a total of 2013
households were selected by random
sampling from these habitations for carrying
out the epidemiological study. All members
of the household were examined. A total of
5355 number of participants were studied. A
pro forma was prepared with questionnaires
collecting information about the clinical
manifestation of the participants with
arsenicosis  if  any,  socio-economic
condition, sanitation status, source of water
used for cooking and drinking purpose. All
of the participants were examined by expert
doctor for detection of skin lesions
characteristic of arsenicosis. Severity of skin
lesions were determined according to the
scoring system described earlier. ™ Water
Samples were collected from different
sources including home tube wells during
the house to house survey and sent for
testing of arsenic content at the Reference
Laboratory of PHED at Malda.
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Psychosocial, Behavioral &Economic
issues

All the participants were asked
questions in a prepared format of

questionnaire which gathered information
related to psychosocial, behavioral &
economic issues and efficacy of drinking
safe water on arsenical symptoms, and
recorded by the field investigators for
analysis. Not all participants responded to
all the questions asked, related to different
issues, but data were collected based on the
responses obtained from them who
volunteered to reply to the query. The report
was based on voluntary response recorded
from varying number of participants on
different issues.

Initially, knowledge and perception
among the arsenicosis patients were
recorded. Participants who were diagnosed
to have arsenical skin disease and responded
to the query were asked whether they were
aware of their arsenical illness. The feeling
of the people who were aware was also
recorded. The arsenicosis cases were then
asked whether their status within the family
and within the community had been
changed by knowing that they were
suffering  from  arsenicosis.  Further,
arsenicosis cases were asked whether they
were facing any marital problem because of
their arsenic relate skin lesion and if so,
nature of such problem was also noted.
Whether the arsenicosis cases were facing
any disability in carrying out their schedule
work and whether this affected their
occupation were also asked. Whether the
patients were attending physicians for their
treatment were noted and reasons for those
who were not seeking any medical advice
were also recorded.

Knowledge and perception among
the total surveyed people were also
ascertained. Perception regarding efficacy
of treatment for arsenicosis patients was
also noted. Whether arsenicosis was a
communicable disease and whether arsenic
exposed people were apprehensive about the
disease were enquired to the studied
population. To ascertain any occasion of

social exclusion people were asked about
their feeling in regard to cases of
arsenicosis.  Further knowledge about
arsenic contamination status of home tube
wells of the participants was determined.
Effects of drinking arsenic safe water on
arsenical symptoms were also recorded.
Analysis of Data

The  association  of arsenicosis
status with each  factor of Age, Sex,
Education, type of dwelling, annual income,
occupation, Sanitation status has been
measured with Chi-Square test.

Multiple  responses  from  the
participants expressing the feelings of
awareness of their illness can lead to
overestimation of the categories leading to
spurious inflated correlation so statistical
test were not done in those cases. Paired
sample t test has been used with 95%
confidence interval for finding reasons for
inability to work.

Institutional review committee of
DNGM Research Foundation approved the
protocol for the study. Informed consent
was obtained from each participant before
carrying on the interview, clinical
examination and collection of water samples
from drinking water sources for arsenic
testing.

RESULTS

A total of 446 (8.3%) cases of
arsenicosis (subjects with skin lesion) were
detected out of 5355 participants examined
during house to house visit in 2013
households in the arsenic affected Blocks of
Malda. Pigmentation was found to be
present in 440 subjects and keratosis in 209
subjects. Pigmentation was mild in 294
(66.8%) cases, moderate in 120 (27.27%)
cases while severe in 26(5.9%) cases.
Further keratosis was found to be mild in
148(70.81%) moderate in 52 (24.88%) cases
and severe in 9 (4.3%) cases.
Arsenic concentration in drinking water

A total of 1665 water samples, used
by the participants for drinking purpose
from various sources, were collected for
arsenic estimation. Out of these1638 (98%)
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water samples were collected from home
tube wells and the remaining 27 samples
from other sources (Govt. tube wells, dug
wells and river well). Arsenic contamination
was found to be more than 50 pg/L in
60.48% samples of water tested from home
tube wells. Maximum concentration of
arsenic in drinking water of home tube well
was found to be 0.99 mg /L.
Psychosocial, Behavioral & Economic
issues

Majority of the head of the families
studied were males (>90%) and they

belonged to the age group of 30 -60 years.
Significantly small number of families lived
in Kutcha houses (20%). However, most
(80%) of head of families were -either
illiterate or had education up to primary
level. Further significant numbers of them
(48%) were daily laborers and belonged to
BPL category (56%-65%). Sanitary Latrine
was absent in household of 27-33% of
participants. The association of arsenicosis
status with each  factor of Age, Sex,
Education, type of dwelling, annual income,
occupation, Sanitation status has been
measured with Chi-Square test. [Table 1]

Table 1.Characteristics of head of the family (HOF) [with and without arsenicosis patients] in the total (2013) households studied in

the district of Malda

Characteristics (Cases)Patients Family | (Controls)Non Patients Family | P

Total(n=340) (n=1673)

n [ % n [ %
Age in years
18-<30 12 35 95 5.7 .984
30-<60 202 59.4 1194 714 .983
>60 126 37.1 381 22.8 .982
NA 0 0 3 2
Sex
Male 308 90.6 1527 91.3 .205
Female 32 9.4 146 8.7 .0
Type of dwelling
Pucca 127 37.4 748 447 .000
Kutcha 70 20.6 344 20.6 .000
Kutcha-Pucca 141 415 581 34.7 .000
NA 2 .6 0 0
Education of family head
lliterate 137 40.3 602 36.0 .996
Primary 132 38.8 582 34.8 .996
Secondary 40 11.8 200 12.0 .996
Higher than Secondary | 21 6.2 183 10.9 996
School deserter 9 26 106 6.3 996
Occupation
No earning 46 13.5 104 6.2 977
Farmer 44 12.9 230 13.7 .979
Daily labour 164 48.2 813 48.6 978
Service 7 2.1 95 5.7 979
Petty business 42 12.4 296 17.7 979
Others 36 10.6 130 7.8 .978
Annual income of family head
BPL 221 65.0 944 56.4 .066
<=50000 72 21.2 397 23.7 .100
>=50001-100000 38 11.2 238 14.2 .120
>=100001-200000 8 2.4 61 3.6 161
>=200001-500000 0 0.00 14 8 970
>500000 0 0 0 0 066
NA 1 .3 19 1.1
Sanitation status
Present 221 65.0 1192 71.2 .091
Absent 112 32.9 456 27.3 .280
NA 7 2.1 25 1.5 .984

A total of 136 (38.1%) participants
were not aware out of 357arsenicosis cases
who responded to the query whether they
were aware of their arsenical illness. All the

remaining 221 participants felt embarrassed
due their illness and expressed various
feelings. Forty seven patients felt badly, 68
patients felt depressed, 59 patients felt pain
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and uneasiness, 77 felt tired and 76 felt
anxiety and tension. [Table 2]

Only 3 (1.6%) patients out of 187
arsenicosis cases, who responded, felt that
their status had been changed within the
family. However, 175 (93.6%) patients felt
that their status had been changed within the
community.

When enquired about any marital
problem, 6 (3.1%) out of 192 arsenicosis
cases, who responded, said that they had
encountered marital problem due to
arsenicosis. In one case the prospective
partner thought that his partner was
unsuitable, while in 5 cases they confided
weakness during physical relation.
Regarding disability, majority (239, 92%) of
269 arsenicosis cases who responded,
complained that their ability to work was
affected due to the arsenical illness. These
patients narrated various reasons; often
multiple by a single patient, like can’t work
as earlier, felt lethargic, weak to work. Out

of these 171(71.5%) patients had to change
their previous occupation. Termination of
job occurred in 161(67%) cases. Here paired
sample T test has been used with 95%
confidence interval. Here none IS
significant, so null hypothesis is being
accepted, and conclude that no significant
difference exists. [Table 3]

Table2.Distribution of Arsenicosis cases according to their

feelings about skin lesions
(Multiple response from single participant)

Feelings of people who are aware of their illness | No | %

Bad A7 21.3
Depressed 68 30.7
Embarrassed 221 | 100
Pain & uneasiness 59 26.7
Tired 77 34.8
Fear, Anxiety, tension 76 34.4
No such specific feeling 72 325
Total 221 | 100

Table 3. Reasons for inability to work due to illness caused by
arsenicosis.

Reasons for inability to work | No. | % on population | p-value
unable to work

Can’t work like earlier 49 20.5 0.923

Lethargic 187 | 78.2 0.394

Weaknesses 195 | 81.6 0.322

Total 239 | 100.0

Table 4 Distribution of population according to their feelings towards arsenicosis patients and cases of social exclusion

Feelings and Behavior towards arsenicosis patients | Frequency | Percent on Total responded
No bad feelings 1084 88.0

Feeling afraid 127 10.3

Avoiding 17 14

Not allowing children to mix with arsenicosis cases | 4 0.3

Total Responded 1232 100.0

Table 5. Estimated population exposed to arsenic contaminated water above 50 pg/Lin the surveyed affected blocks of the affected 6
districts of West Bengal and Approximate number of arsenicosis patients

Districts Total Estimatedpopuln.exposed to As. | % of people with | Estimated no.of people suffering
population®® >50pg/LY® arsenicosis from arsenicosis
Of affected
blocks

North-24- 4290233 959377 6.8° 65237

Parganas

South-24- 2577369 524922 4.6° 24146

Parganas

Murshidabad 5249116 1208863 19" 229683

Nadia 3855122 589810 15.43" 91007

Maldah 2751151 571224 8.3 47411

Total 18,722,991 3,854,196 457,484

[*Current study]

Subhir Kumar Dulta Former Professor,

Department of Biochemistry, University of Calcutta, Kolkata, India

ShyamalKantiPalit, ImrulKaies, Ajoy Kishore Barua, and Khondaker Abdul Asad Dhaka Community

Health seeking behavior and attitude
towards getting treatment

When enquired about their health
seeking behavior, only 57 (18.9%) patients
out of 446 cases identified, stated that they
visited doctors for treatment of their illness.
Out of 35 cases, who didn’t attend doctors,
stated various reasons for not attending the

doctors. Seventeen patients had no faith in
doctors, 12 patients had no time while 6
patients felt afraid to attend doctors. The
remaining patients did not give any specific
reason for not going to doctors.
Knowledge and perception
surveyed people

among
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Out of 509 participants who
responded 313 (61.5%), didn’t have any
idea whether arsenicosis was a treatable
disease. However, 178 (35%) persons
considered it as treatable disease, while 18
(3.5%) persons did not think so.

Out of 1272paricipants  who
responded, 111 (8.7%) considered it to be a
communicable disease. Out of these 35
(31.5%) subjects felt tension and anxiety for
fear of contacting the disease by contact
with an arsenicosis case

Regarding social exclusion, majority
(1084, 88%) of 1232 participants, who
responded, had no bad feelings (empathy)
towards arsenicosis cases, but 127 (10.3%)
people expressed some fear about the
diseased cases. Only 17 participants (1.4%)
wanted to avoid to mix with arsenicosis
patients (1.4%) and 4 participant did not
allow their children to mix with the diseased
persons. [Table 4].

Knowledge about arsenic contamination
status of home tube wells

People from 1441(86%) families out
of 1676 households, who responded, did not
have any knowledge about contamination
status of water of their home tube wells
which they were using for drinking purpose.
Only 100 (6%) families knew these to be
contaminated while 135 (8%) families knew
these as uncontaminated.

Effect of intake of arsenic safe water on
arsenical symptoms

Out of 172 arsenicosis patients who
were found to be drinking arsenic safe water
101(58.7%) patients had some improvement
and 49 (28.5%) patients had much
improvement of their skin symptoms. Only
22 (12.8%) patients did not have any
improvement of skin lesion.

Estimated population exposed to
arsenic contaminated water above 50 pg/Lin
the surveyed affected blocks of the affected
6 districts of West Bengal and approximate
number of arsenicosis patients in each
affected blocks are shown in Table 5.

The present epidemiological study
showed a prevalence of arsenicosis in 8.3%
of people out of the population studied in all
the arsenic affected blocks of district of
Malda, West Bengal. Similar cross sectional
study, done in all the 17arsenic affected
blocks of the district of Nadia, West Bengal,
showed clinical features of arsenicosis in
15.43% of population studied. Prevalence of
arsenicosis varied widely in different district
of West Bengal. Prevalence, estimated in
three other major arsenic affected districts
of the of West Bengal, namely, South 24
Parganas, ® North 24 Parganas ©® and
Murshidabad, ©% was found to vary from
4.6 to 19 percent (Table 4). Extrapolating
the prevalence data on the reported exposed
population in the five major arsenic affected
districts of West Bengal, “* an estimated
total disease burden of arsenicosis cases
appear to be 457,484 of people in the state.
[Table 4]

Majority of the arsenicosis cases in
Malda had mild skin lesion. Arsenical skin
lesions were also found to be mild in
majority (87.57%) of the cases in Nadia
also. ™ As mild skin lesion clears from
drinking arsenic safe water, “'? it is a
matter of great relief that majority of people
affected with arsenicosis in West Bengal are
mild and could be relieved of symptoms if
arsenic safe water is available to them.

In this study 98% of participants
were found to be using home tube well
water for drinking purpose in Malda. Home
tube well water, tested for arsenic, was
found to be contaminated in large number
(60.48%) of samples. On enquiry it was also
observed that majority (86%) families did
not have any knowledge about
contamination status of water of their home
tube wells which they were using for
drinking purpose. It appears that large
numbers of people were drinking water
from their arsenic contaminated home tube
wells without being aware of it. Public
Health Engineering Department, Govt. of
West Bengal, the nodal agency entrusted in

DISCUSSION arsenic mitigation in the state, took decision
to test only Gowvt. tube wells, not the private
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ones. Y There is no control on installation,
monitoring, and control in use of arsenic
contaminated private wells by arsenic
affected villagers from private sources. So
policy should be taken to test all private
tube wells and take control of the
installation and monitoring of private tube
wells for effective prevention of arsenic
exposure to people from drinking arsenic
contaminated water from private tube wells
in the state.
Psychosocial,
issues

behavioral  &economic

Majority of head of families of the
study population in Malda belonged to low
socioeconomic class as majority of them
belonged to BPL (Below Poverty Line)
category and had education up to primary
level. Significant numbers (48%) of head of
families were daily laborer. Occurrence of
arsenicosis among low socio-economic class
had also been reported from other studies in
arsenic exposed population in West Bengal
and Bangladesh. (0-1116-18)

Though 38% of Patients were not
aware of their arsenical illness, all those
who were aware felt embarrassed. Many of
these patients felt bad and depressed and
had anxiety and tension. Studies in China
have shown that mental health problems
(e.g. depression) are more common among
the  people affected by  arsenic
contamination. *® A study from the United
States reported % that people with higher
arsenic contamination suffered more from
depression, even though the arsenic level in
drinking water in that study was not as high
as found in Malda. A cross-sectional study
in two villages in Inner Mongolia, China
found that the mental health of the subjects
in the arsenic-affected village was worse
than in those in the arsenic-free village
(OR= 2.5, 95% Cl=1.1.-6.0). @V

It was a matter of concern that
majority  (61.5%) of patients, who
responded, didn’t know that arsenicosis was
a treatable disease. Regarding health
seeking behavior, only small number of
patients (18.9%) visited doctors for
treatment of their illness. Majority of those

who did not visit doctors gave any specific
reason for not attending doctors for their
treatment. For  successful  mitigation
program, it was therefore essential to carry
out proper awareness campaign on health
effects of chronic arsenic exposure causing
symptoms and efficacy of drinking arsenic
free water and treatment for relief of its
symptoms. They need to be emphasized that
lot of relief could be given to symptoms of
arsenicosis by getting treatment from
physicians. Further supportive counseling
need to be given to the patients for relief of
their mental agony and stress.

Though only small percent of people
(8.7%) considered arsenicosis  as
communicable disease still majority of
arsenicosis patients felt that their status had
been changed within the community.
Brinkel J et al, *? Chowdhury et al “® and
Nasreen Y have described the extreme
instability of social life in Bangladesh due
to arsenicosis. Arsenic was producing social
stigmatization and discrimination.
Unaffected people are generally scared of
arsenicosis, therefore they tend to avoid and
isolate arsenic victims. ¢*2%)

The experience in Malda was
different from those reported from
Bangladesh regarding the issue of occasion
of social exclusion by the community.
When people were asked about their feeling
in regard to cases of arsenicosis, majority
(88%) of 1232, who responded, had no bad
feelings (empathy) towards arsenicosis
cases. Only small number of people wanted
to avoid to mix with arsenicosis patients and
few participants did not allow their children
to mix with the diseased persons.

Regarding occurrence of marital
problem, only small (3.1%) number patients
encountered marital problem due to
arsenicosis. The small response of
occurrence of marital problem in this study
may be due to shyness of participants in
disclosing their personal issues. Studies
from Bangladesh reported a break-down of
the marital relationships such as wives were
divorced or separated or sent back to their
parents’ house because of the arsenicosis
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disease. “*2”) There were also occasions that
wives left arsenic affected hushands because
they were afraid of arsenicosis. ““ Problems
before marriage were also notable. For
example, it was difficult to find a spouse for
an arsenic victim. ¥

Arsenic affected patients face lot of
economic hardship because of inability to
work properly. Majority (71.5%) of patients
had to change their profession, termination
of job occurred in many (67%) cases. Study
from Bangladesh also reported similar
observation such as losing jobs, barriers to
access new jobs and social rejections. *%
About 20-70% of arsenicosis patients did
not receive any treatment in Bangladesh due
to financial problems. ® This lack of
treatment further deteriorated the overall
health and economic conditions of
arsenicosis victims. Because of social
impact on livelihood of arsenic affected
families because of inability to carry out
strenuous jobs properly and loss of jobs
from employers for various reasons,
consideration for alternate livelihood for
these people need to be considered by the
State Government as part of arsenic
mitigation program.

Though  small numbers  of
arsenicosis cases were found to drink
arsenic safe water, skin symptoms improved
in significant number (78%) of patients who
took arsenic free water. As majority of
arsenicosis cases in Malda was found to
have mild skin lesion (66-70%) such
improvement was expected. It has also been
reported in earlier studies from India and
China that drinking predominantly arsenic
free water increased the probability of
regression of skin lesion in subjects with
mild stage lesions. 1!

CONCLUSION

The present epidemiological study
showed a prevalence of 8.3%, of arsenicosis
cases amongst arsenic exposed population
in the district of Malda. The prevalence in
other four major arsenic affected districts of
West Bengal namely, Murshidabad, Nadia,
North and South 24 Parganas varied from

4.6% to 19% amongst the arsenic exposed
population of those districts. Major cause of
arsenic exposure of the people was through
drinking of arsenic contaminated water
taken from home tube wells.

The study further showed a wide
range of psycho-social, behavioral and
economic consequences associated with
chronic arsenic toxicity in the society.
Vigorous behavioral change communication
(BCC) and information-education-
communication (IEC) campaigns should be
undertaken to make people aware about the
real causes and consequences of arsenic
toxicity.  Psychosocial  support  and
employment  opportunities  should  be
provided to the arsenicosis patients to
overcome the socio-economic  Crisis.
Victims need adequate health information as
well as supportive counseling to improve
their stress situation.
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