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Summary

Arsenic contamination of ground water is a major public health problem in
Bangladesh. It is estimated that more than 20 million people are potentially
exposed to arsenic poisoning. This cross-sectional study was carried out in
Haziganj Upazila under Chandpur district between September to December,
2001 with the objectives to assess the socioeconomic consequences and disease
burden in terms of Disability Adjusted Life Years (DALYs). A total of 168
subjects suffering from arsenicosis were studied. Both age and disability
weights were considered to calculate DALYs. Agricultural labour and
housewives suffered more from the disease. A strong relationship (pd)'005)
was found between duration of suffering and occupation of the subjects. Also,
there was a strong relationship between age of onset and education of the
study subjects (p<0.006). No deaths directly from arsenicosis were reported.
It may be noticed that 47 % of the patients would be living with disability for
more than 51 years. Astrong relationship exists (pdI.O02) between educational
level and Years Lived w'ith Disability (YLDs). A total of 7930 YLDs were lost
due to arsenicosis, which accounts for 1908 DALYs.

Introduction
water}. A large volume of its ground water-

In Bangladesh, arsenic contamination of the SOurce of drinking water for about 75%
ground water was first detected in 1993 by of the population has been severely
the Department of Public Health Engineering contaminated by arsenic. By early 1998, a
(DPHE) in Chapai Nawabganj district total of 8,065 tube-well water samples from
(Barugharia Union, Sadar Upazila)l. The 60 out of the 64 districts of the country were

main source of contaminated water is shallow tested for the presence of arsenic using
tube-wells. It is estimated that Bangladesh field test kits and atomic absorption
now has 8 to 12 million shallow tube-wells2. spectrophotometer. The highest reported
Reportedly, by the 1997, 80% of the concentration of arsenic in drinking water
population had access to 'safe' drinking was found 4730 ppb\ which is the highest in
i. institute of Health Economics. University of Dhaka. 2. Institute of Public Health, Dhaka. 3. International
Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), Dhaka. 4. Institute of Science, Trade and
Technology (ISTT), Dhaka. *The study was conducted under BMRC fund.
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the world. It is also estimated that more than

20 million people are potentially exposed to
arsenic poisonings. The National Institute of
Preventive and Social Medicine (NIPSOM)

found in a survey at Rajarampur village of

Nawabganj district in 1996-97. that 29% of
the wells are contaminated above 50 ppb".
Also, in 1996-97 Dhaka Community Hospital
(DCH) and School of Environmental Studies

(SOES) found that 91 % of the 265 tube-wells

tested contained greater than 50 ppb of
arsenic in Samta village under Jessore
districf. In 41 districts, the arsenic contents

exceeded the 0.05 mg/L, maximum
permissible limits recommended by the
World Health Organization (WHO)!.

The problem has been identified recently in

Bangladesh. The health effects that result
from the ingestion of arsenic contaminated
drinking water manifest themselves gradually
after a long latent period (5-15 years).1.H.
Arsenic can produce serious health hazards
if ingested in toxic amount. Probable effects
include skin lesion (melanosis, keratosis. and
skin cancer). diabetes mellitus, ch.rontc

bronchitis, hypertension, cirrhosis of liver,
peripheral neuropathy and cancer. In fact,
arsenic may have a negative impact on every
organ in the bodys. Hyperpigmentation, de-
pigmentation and keratosis are the
commonest forms of skin lesions attributed

to arsenic poisoning. The latent period for
these lesions, in particular, keratosis is
typically in the order of 10 yearsx. The
shortest period described in the literature
(with high exposure) is 2.5 years~. From the
nutritional and metabolic point of view

arsenic is likely to adversely affect human
nutrition "'.

Augusl 2004

Apart from health and nutritional damage
caused by chronic arsenicosis, its social and
economic consequences are also crucial.
Estimated economic loss may reflect in
victims' households or community as a

whole. Arsenicosis results in compromised
loss of working hours/days and loss of wage
among the victimized adult members ". Also,
it affects on household economy and
ultimately decreases the quality of life. Little
is known on the economic burden and total

financial loss in patients' households. The
present study aims to assess the socio-

economic consequences and determine the
burden of chronic arsenic poisoning
(arsenicosis) in terms of DALY s as a case

study in an arsenic affected area in
Bangladesh.

Materials and Methods

This cross-sectional study was carried-out in
Haziganj Upazila, a purposively selected
arsenic polluted area under Chandpur district.
Data on demographic, socio-economic.
clinico-epidemiological. morbidity. and

mortality were collected using a structured
questionnaire between September and
December,200I.The area, Haziganjhas been
selected on the basis of the observation from

the previous studies in Bangladesh~. The
sampling population is arsenic victims of

both sexes and all ages. Lists of patients/
sampling frame have been collected from the
findings of the survey as secondary data. A

total of 168 subjects selected randomly from
the sampling frame, which constituted the
total sample size. The inputted data or 16X
subjects were analyzed using the database

software SPSS. DALYs were calculated by

using the worldwide approved formula:
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DALY s (x)=(D) (Cxe-Bx) {e-r(x-a)} 12.Each

health problem results in four possible
outcomes: death, disability before death,

permanent disability and full recovery. In
case of arsenicosis no effective treatment is

yet available and the disease leads to more

or less permanent disability. Standard years
of life expectancy in case of DALYs
calculation has been chosen to match the

highest national life expectancy observed,
which is 80 and 82 years for Japanese women
and men respectively. Disability weight for

arsenicosis was fixed at 0.30 using
judgmental method. To indicate the relative

importance of healthy life, age weights were
considered using the formula Cxe-Bx. Also
discounting function e-r (x-a)12 was used to
discount the value of the health losses at

present period compared to the future.

Statistical analysis was done using chi-square
and correlation coefficient tests.

Results

Demographic and Socia-economic Status

Among 168 study subjects, age ranged from
7 to 80 years. Of them 56% (n=94) were male

and 44% (n=74) were female. Forty seven

percent of the study subjects belonged to
young adults (age 20-39 years) and mid aged
(age 40-59 years) group, and among them
130 (77 %) were married and 121 (72 %) were

illiterate. Majority (54%) of the subjects were
housewives (34%) and agricultural labours
(20%).

The income levels (monthly income) of the

study subjects were classified as poor « Tk.
2500), low income (Tk. 2501-5000), mid
income (Tk. 5001-7500), and affluent (More

than Tk.750 I). Most ofthe subjects belonged
to the poor, low income and mid income

DALYs Among Arsenic Victims AA Molla cl "I.

groups (33%, 26% and 33% respectively).
Their previous income was higher than the
income during the study period. Fifty one

percent of the subjects belonged to the. mid-
income group previously, where as during the
survey period this group accounts only 33%.

During the survey, 33% of the stu~y subjects
belonged to poor group, but previously 23(,k
belonged to this group. This shows the
difference between study period income and
previous income. Similarly, 64% (n= I(7)
subjects answered that their income has been

changed due to arsenicosis. MajQrity i.e. 127 .
(76%) said that they felt shy due to skin
change in their body and about half of the

patients answered that they had problems
with sharing bed with other. More than half

of the study subjects expressed their

problems with sharing plates with other
fam1-~ members. A major portion of the
subjects (60%) thought that there was a
problem regarding refusal of arsenic affected

students from the school. A majority (56(10)
have problems with Income Generation

Activities (IGA). Among 168 subjects,
135(80%) seek treatment due to arsenicosis

and a major portion of them (80%) seek

treatment to Bangladesh Arsenic Control

Society (BACS) center/personnel. Only
15( II %) seek treatment to MBBS doctors.

Among those who seek treatment, only
32(24%) paid for the treatment and the
amount of payment varies from Tk. 200 to

500. Majority (72%) of the subjects paid Tk.
20 I and above. The rest i.e. 28% paid less
than Tk. 200.

Morbidity and Mortality from Arsenicosis

Majority of the study subjects (63%) suffered

from 3 to 10 years, which supports the
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findings of Smith & Sahax.~.No relationship
exists between duration of suffering and
gender of the patients (p>0.2). Also, no
relationship was found among duration of
suffering and education of the subjects
(p>0.2). Interestingly, a strong relationship
(p<0.005) was found between duration of
suffering and occupation of the subjects
(Table-I).

Agricultural labourand housewives suffered
more from arsenicosis. This may be related
with the fact that the occurrence of

arsenicosis is not only related with drinking
of arsenic contaminated water but also using
contaminated water by housewives and
agricultural labour. Age of onset of the

August 2(XJ4

disease was from 20-39 years (4H%) and

40-59 years (26.2%). No relationship exists
between age of onset and gender of the stud y

subjects. A strong relationship (p<0.006) was
found between age of onset and education of
the study subjects (Table-II).

It may be related with the facts that educated

persons are more aware about their health and
hygiene and consequently the age of onset is
more than those who are illiterate. Similarly,

very strong (p <0.00 I) relationship was
found between age of onset and occupation

(Table-III). It supports the relationship
between occupation of the subjects and
duration of suffering (agricultural labor and
housewives suffer more from arsenicosis).

Table-I: Relationship between presellt occupat;olllllld dU/"llt;ollof.\'I!fj'er;ll~

Table-II: Cross tabulatioll Oilage of ollSet and edumt;oll of the study subjects

Duration of Occupation
Suffering Agricultural House Service Unemployed Others Total Pcn:cnt

labour wife

<=2 yrs. 7 17 6 3 13 46 27

3-5 yrs. 15 21 8 17 4 65 W

6-10 yrs. II II 9 2 7 40 24

>11 yrs. I 8 I 5 2 17 10

Total 34 57 24 27 26 168 100

1'<0.005

Age of onset of Disease Education

Illiterate <class V =>SSC Total Pcn:cnt

Adolescent (II - 19 yrs.) 20 15 2 37 22.0

Young adults (20 - 39 yrs.) 58 17 7 82 48.8

Mid-aged (40 - 59 yrs.) 38 2 4 44 26.2

Elderly (>=60 yrs.) 5 0 () 5 3.0

Total 121 34 13 168 I(}O.()

1'<0.006
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Table-III: Cross IlIhullltiol/ ol/lIKe ofol/set lIl/d occuplItiol/ Of the study suhjects

Arsenicosis is a chronic disease with life long

sufferings, and no effective treatment is
available till now. No deaths were reported
from the study subjects. Deaths directly from
arsenicosis are very rare. Long time disability
is very common. As there is no death record
from arsenicosis, secondary data were
searched in Upazila Health Complex and
other health facilities in the study area. but
no information on mortality was obtained.
Then a question was asked to the patients
whether they knew anyone who died from
the same disease. One patient answered that
he knew one who died from arsenicosis. This

information is not considered and not

included in the analysis.

Disability A(Uusted Life Years (DALYI')

Years of Life Lived with Disability (YLDs)

were calculated on all the study subjects. It

was very alarming that 47% of the patients

would be living with disability more than 5 I

years (Fig.-I ). No relationship exists between

YLDs and gender of the patients (p>O.2). A

strong relationship exists (Table-IV) between

educational level of the study population and

YLDs (p<0.002). A similar relationship

(p<0.007) was found between occupation of

the study subjects and YLDs. A total of7l)JO
YLDs were lost due to arsenicosis which is

equivalent to 1908 DALYs.

Table-IV: CroS.I'tahulatiol/ 01/ YL/J and education olt/Ie stud\' suhjects

Age or onsel O<.:<.:upaliol1

of Disease Agri<.:uhural House Servi<.:e Unemployed Olhers Tolal Per<,:cllt
labour wire

Adolescenl ( 11-19yrs.) 2 13 2 6 14 37 22.0

Young adults (20-39 yrs.) 18 26 18 8 12 82 4X.X

Mid-aged (40-59 yrs.) 12 17 4 II 0 44 26.2

Elderly (>=60 yrs.) 2 1 0 2 0 5 3.0

Total 34 57 24 27 26 168 I00.0

p<O.OOI

Years or lire lived Edll<.:aliol1

with disability \Iiih:ratc <<.:lass\ =>ssc Tolal Pcr<.:cnl

<20 yrs. 5 (J (J 5 3.0

21-30 yrs. 24 2 3 21) 17.3

11-40 yrs. IX 0 I II) 11.3
41-50 VI's. 30 6 0 36 21.4
>51 VI'S 44 2(, I) 71) 47.0

Tola I 121 34 11 168 100.0

r<O )02
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5(3%)

[] <20yrs

[] 21-30yrs

r:J31-40yrs

. 41-50yrs

[] >50yrs

19(11%)

Fig.-l: Duration of life lived with disahility due
to arsenicosi.\'

Discussion

It is established that chronic arsenic

poisoning is widely prevalent in Bangladesh.

The problem has been identified recently.
Most of the studies investigated the health
hazards of arsenic poisoningl.~. Apart from
health and nutritional damage arsenic
poisoning causes social and economic
consequences. Disability Adjusted Life Years
(DALYs) was developed as the measurement
unit for the Global Burden of Disease'2 study.
Presently, DALY is a world wide recognized
measure of burden of disease. Since, this

study is the first of its kind, no reference is
available to health economics of the

condition. The demographic and socio-

economic status, age of the study subjects (7
to 80 years) and male female ratio
corresponds with the finding of Ahmed et aiL'.

Previous studies13,14havefound that majority
of the study subjects (63%) suffered from 3
to 10 years, which supports the findings of
other studiesK,~. Among the occupational

groups agricultural labour and housewives
suffer more (20% and 34% respectively)

August 2004

from the disease. This may be related with
the fact that the occurrence of arsenicosis is

not only related with drinking of arsenic
contaminated water but also using
contaminated water by housewives and

agricultural labour. This is also supported by
a strong relationship (p<O.OO1) between age
of onset and occupation. The groups
(agricultural labour and housewives) suffer
from the disease in the early age (40..:'i4G/c
and 53.65% respectively) from age 11-39
years.

Since, burden of disease from arsenicosis is

very high, it is recommended that a
nationwide study is urgently needed to know
the prevalence of the disease with estimation
of real burden of the disease. As arsenic

poisoning is an unexplored area, more studies
on clinico-epidemiological and socio-
economic aspects are recommended. Study
should be designed in such a way that it
would provide a national data bank to
facilitate the information of real burden or

disease (arsenicosis), estimation of DALYs

as it would provide the basis for planning

and monitoring of arsenicosis related disease
burden. Vigorous Behavioural Change
Communication (BCC) and Information.
Education & Communication (lEC)

campaigns should be undertaken on causes,
consequences and mitigation srrategies
(including treatment facilities) of arsenic

poisoning at the grass roots level. Electronic
media like radio, television and print media
(newspapers) inducing pictorial presentation
should be assigned with high priority to reach

to poor population of the country. Field
workers under the Ministry of Health and
Family Welfare (MOHFW) should be trained
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and motivated to be keener on health

problems related to arsenic poisoning
occurring in their catchments areas. It would
be highly cost effective to utilize the grass
roots level workers under MOHFW

providing Essential Services Package (ESP)
services for the purpose of identification,
referral, treatment and follow-up of patients
with arsenicosis. New research in this area

should be initiated in respect to diagnosis,
treatment as well as socio-economic aspects.

Long-term epidemiological studies to
determine the social, biological and
environmental characteristics of arsenic

poisoning are also needed.
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