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Drinking no more arsenic: switching water source through intensive al\'ar~ncss 

programme ill rural Bangladesh 

Zabcd Hossain,' Md Showkat Gani/ Md Jakariya 1 & AMR Chowdhury) 

Abstract 

The study assessed the effects of intensive awareness raising activities implemented from June 

1999 to December 2001 among the arsenic exposed people to motivate towards safe water use. 

A total of 839 families those who used to drink arsenic contaminated water prior to intervention 

was selected randomly for the survey. Data revealed that 47.6% of the people switched from 

unsafe to safe water sources. Awareness on alternative safe water options played great role in 

motivating people towards safe water use. Rate of switching over was almost three times higher 

among the people those who were aware of alternative water options than those who were not. 

People with better education, high occupation and socio economic status showed the maximum 

rate of switching over towards safe water sources. People having the capacity to buy water 

options were seven times in number in changing their water source compared to those who have 

no capacity to buy. Integrated approach should be taken immediately to increase awareness on 

alternative water options, socio-economic status to increase their capacity to purchase water 

options. 
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-- Introduction 

Arsenic, a metalloid in, property, occurs in trace amounts in nature and significant levels can be 

- -
found in polluted environment (Nriagu and Azcue 1990). Chronic exposure can cause adverse . 

health effects including skin and lung cancer (Hopenhayn-Rich et af .. 1998). The process may 

take between five and fifteen years to reveal clinical manifestations of arser:icosis (BGS, J 998; 

Guha Mazumdar et al., 1998). Human sensibility to the toxic effects of inorganic arsenic l · 

2exposure is likely to vary based on genetics, metabolism, diet, health status, sex, and other 

possible -factors, and risk of toxic effects is high among the children and people with poor 

nutritional status (NRC, 2000). Hundreds of millions of people have been exposed to arsenic 

contamination through drinking water in various countries of the world (Kamal ASM and 

Chowdhury AMS, 2002). 

The problem of arsenic poisoning in the groundwater has been described as the biggest 

mass scale poisoning in its history. Estimates suggest that around 27% of the total tubewclls 

installed over the years in the country have an arsenic concentration above the upper permissible 

limit of 50 ~g per litre (DPHEfBGSIDFID, 2000; DoE, 1991). Currently 97% of the people in 

the country have been drinking well water (WHO, 200 I; WHO, 2000) and population exposed 

to the arsenic poisoning is more than 25 million (Fazal et al.. 2001). More than 14,000 

arsenicosis patients have been identified and the figure is going up day by day with the progress 

of patient survey programme (Ahmed, CM 2002) . Apart from health, environmental and 

nutritional damage caused by arsenic poisoning its socio-economic consequences at the family 

and community level is also crucial. 
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ProvisiOil of safe water for the arsenic exposed people in the rural areas has become a challenge for 

a number of reasons firstly, the water sources in the rural villages in Bangladesh are individual 

tubcwells most of which are privately owned. The challenge therefore, is to provide individual 

household units whch seems not to be cost effective in monitoring water quality of these small 

units or organise people to supply them community based options which requires mass motivation 

towards community based approach in this aspects. The another problem is lacking of a low-cost, 

available and wide-accepted water supply system. Well-switching could be a viable options for 

significantly reducing arsenic exposure in short tenn (van Geen A et al 2002). There are 

undoubtedly significant socio-economic barriers to well switching, since most well are privately 

owned (10). Convincing people towards a new safe water source becomes a great challenge since 

people once motivated to use well water over the decades in order to avoid water born microbial 

diseases. Infonnation on role of awareness raising activities on switching over of the people from 

unsafe to safe water sources is not available in the country. Such a study, therefore, is expected to 

be helpful for the policy makers and programme implementers in designing and implcmcnting 

programmes on water supply among the people in the arsenic affected areas of the country. 

Materials and methods 

Interventions of BRAe in the project area 

BRAe (a non-profit development organization in Bangladesh) has been working on the arsenic 

problem of Bangladesh since 1996 when the problem drew the attention of the common people. 

As a continuation of its activities on safe water supply in the arsenic affected areas, BRAe 

conducted an action research project on community-based arsenic mitigation from June 1999 to 

December 2001 in the two sub-districts, Sonargaon and Jhikorgachha of Narayanganj and 

Jessore districts respectively, located in different location with high arsenic contamination in the 

country. 
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A combination of approaches were lIsed in raising knowledge about arsenic contamination 

and the consequence3 of drinking arsenic water on human health. These included meetings wi~h 

community leaders, workshops for health and other service providers, school teachers and 

religious leaders, meetings with viIlagci's at the time of testing tubewclls for arsenic, distribution 

of posters and leaflets at key public places, and the use of print and electronic media. 

I the second phase, the people of these villages were infomled of the status of arsenic poisoning 

in their locality. They were then solicited to choose a safe water option Village meetings, school 

meetings, and meetings with local elected bodies were used to inform on he arsenic crisis. 

A workshop designed to train participants in the communication campaign was conducted 

in the two sub-districts. Representatives of different stackholders including block supervisors, 

tubewell mechanics, Union Parishad chairman, ward members, head teachers, imams health and 

family planning workers, ad NGO workers participated. 

During the project period, 11 different types of option were demonstrated to test their 

technical viability and community acceptance (Chowdhury et aI., 2000). The potential safe 

water options and their relative merits and demerits, costs, maintenance and the selection of 

possible demonstration sites were also discussed among the villagers. TIle villagers were also 

encouraged to participate in sharing of cost for safe water options. People's own evaluation was 

used to assess the efficiency of these options in the com!l1unity. Local masons were trained in 

construction and manufacture of the water options so that their expertise can be used to a 

maximum extent. Selected arsenicosis patients were provided with Carocet tablets (comJtination 

of vitamin A, C, and E) and salicylic acid as an ointment. 

The assumption was made that all these approaches would lead to increased knowledge 

level that would help positive behavioural changes and motivate arsenic people towards safe 

drinking water use. 

4 



Data 

The study W1S conducted in Sonargaon ~nd Jhikorgachha sub-districts of Narayanganj and 

Jessore districts located in the middle and soulh-\vestern part of the country respectively where 

BRAe had implemented action research project into community based arsenic mitigation. 

Thirty-cluster sampling technique was used to select villages for the survey. A total of 60 

villages, 30 from each of the sub-districts were selected randomly. Next, in each village 14 

households were randomly selected from those households, which were lIsing arsenic 

contaminated tubewell water (marked with red sign while screening in 1999) for drinking 

purposes. In this way, a total of 839 households was selected from the study areas. Since women 

in general, fetch water for drinking and cooking purposes in the mral areas of Bangladesh, adult 

housewives aged 15 and above of the selected households were interviewed to know their 

awareness level about alternative safe water options. Information on occupation and education 

of the household heads was also collected. The survey was conducted in Febmary 2002. 

Multivariate analysis 

The study assessed the influence of several confounding factors like awareness of alternative 

safe water sources, education, occupation, socia-economic status and capacity to purchase safe 

water options on motivating people from arsenic unsafe to safe water sources. To assess the net 

effects of the mitigation project on switching of the exposed people towards safe water sources, 

multivariate analysis was done. Logistic analysis with the main effects only are shown in Table 

3 for each five factors of switching to alternatives examined in this paper. 
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Results 

Socio-demographic profile of the sample population 

Table 1 shows the socio-demographic profile of the sample population. Abollt 32% of the 

household-heads had never been to school. Most of the people (60%) were engaged in 

occupation of lower category like agriculture and labour. The rest of them were of high 

occupation mainly of service and business. From poverty self-assessment it appears that 35.6% 

were poor, 40% are average and the rest 24% were of high socio-economic status. Around 79% 

mentioned that they had their capacity to buy alternative water options. 

Role of household factors and behaviour change 

Table 2 shows the role of household factors and behaviour change on the rate of switching from 

unsafe to safe water sources. About 47.6% of the people changed their arsenic contaminated 

water sources to safe drinking water sources. Rate of switching was high (47.9%) among the 

people those who were aware of alternative safe water options than those who were not aware 

of. People with better education showed the maximum switching rate towards safe water lise 

(55.1 %) compared to those with no schooling (37%). High occupation and socio-economic 

status influenced maximum people (71 % and 57% respectively) towards safe water use. About 

56.5% of the people having capacity to buy alternative water options switched from unsafe to 

safe sources whereas only 14.1 % of the people having no capacity to buy alternativc water 

options moved to safe sources. 

Role of socio-economic status 

Table 3 shows that people aware of alternative water options changed their unsafe sources to 

safe water sources almost three times in number than those who were not aware of (p<O.1 0). 

Influence of education did not play significant role in changing behaviour of safe water usc. 

High occupation played one and half times greater role in switching over towards safe water 
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sources (p<O.05) and t~le same trend was observed In case of high socio-economic s!:1lus 

compared to those who v,:ere poor (p<O.! 0). 

Estimated probabilities of switching 

Table 4 shows the estimated probabilities of switching to safe drinking water by the 

combination of predictors. The highest probability of switching towards safe water sources was 

shown by the people aware of alternative safe water options, poorly educated, high occupation, 
, -

high socio-economic status and having capacity to buy water options. It was interesting to note 

that better education along with all other positive predictors showed lower rate of switching 

probability compared to the probability of the previous combination. This seems that level of 

education, from poor to better, played no significant difference in changing water sources. 

People not aware of alternative options, poorly educated, low occupation, high socio-economic 

status and having capacity to buy water options have only 0.34% probability whereas people 

with the same predictors except awareness of the alternative water options showed 0.60 rate of 

switching. This means that level of awareness about alternative safe water options played a 

major role in changing people's behaviour of safe water use. 

Discussion 

Bangladesh has been facing the disaster of arsenic poisoning in its groundwater which is the 

major source of drinking water of the country. The problem arised at the time while the country 

has been able to achieve the goal of safe water supply among nearly 97% of its popUlation 

mostly through shallow wells . This success was achieved through promotion of shallow wells 

and motivation of the people towards use of well water rather than contaminated surface water 

sources across the country. The hardest part of the arsenic mitigation programmes, at this 

moment, seems to convince again the arsenic exposed people not to use water from the wells 

which are found to be contaminated. While communicating these people fro motivation on 
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giving messages on ctrsenic issues, in most cases they become puzzled with th-ese -niessages. 

Success in motivating tbe pccpJe towards arsenic safe water usc, therefore, depends on the 

people's understanding as well as reaiizing the extent of the problem. In addition, availability of 

the altemative safe water options and the capacity to buy these option are also two other major 

vital factors in switching the arsenic exposed people from unsafe to safe water source. 

Conclusion 

.-

The present study reveals that awareness of the people about alternative safe water options plays 

a great role in convincing people towards safe water use. A comprehensive approach on 

awareness raising about arsenic problem and motivate them towards safe water use is, therefore, 

needed to make people alert of the problem as wen as to avert the human tragedy over the next 

several decades. In addition, appropriate measures should be taken to increase the capability of 

the people to buy safe water options. Both government and non-government service providers 

should come forward to make the water options available in the arsenic affected rural arcas of 

the country. Micro-credit programme can also be introduced in the arsenic affected areas to 

increase people's capability to purchase safe water options. 
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Table 1. Profile of th.e sample household 

Study variable Percent N 

Education 

No school 32.3 271 

Poor 35,3 296 

Better 32.4 272 

Occupation 

Low (agrillabour) 60.1 504 

High (servicelbusiness) 39.9 335 

Socio-economic status 

Poor 35 .6 299 

Average 40.3 338 

High 24.1 202 

Capacity to buy 

Cannot 21.1 177 

Can buy 78.9 662 

N 839 

.67 
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Table 2. PropDrtion of llo11sdwlds :iWitchd to ~~f(' drinking water by sociO-cc<)llomic factors 

Study variable Proportion of s\vitching 

All 47.6 

Aware of alternative 

Unknown 28.6 

Known 47.9 

p-value ns 

Education 

No school 36.9 

Poor 50.3 

Better 55.1 

p-value <.01 

Occupation 

Low (agri/labour) 41.3 

High (servicelbusiness) 57.0 

p-value <.01 

Socio-economic status 

Poor 38.1 

Average 47.9 

High 60.9 

p-value <.01 

Capacity to buy 

Cannot 14.1 

Can buy 56.5 

p-value <.01 

ns=not significant 

12 



Table 3. Regression results for seicctcd indicators of ~witching to saf~ water 

Predictor variable 

- Aware of alternatives 

Unknown 

Known 

Education 

No school 

Poor 

Better 

Occupation 

Low (agri/labour) 

High (servicelbusiness) 

Socio-economic status 

Poor 

Average 

High 

Capacity to buy 

Cannot 

Can buy 

Constant 

-2 Log likelihood 

Pseudo R squared 

*p<O.IO, *p<D.05 and ***p<O.O 1 

B 

1.082 

0.291 

0.222 

0.405 

0.211 

0.398 

1.956 

-3.301 

1026.2 

0.20 

69 

Odds rat:os 

1.00 

2.95* 

1.00 

1.34 

1.25 

l.00 

1.50** 

1.00 

1.23 

1.49* 

1.00 

7.07*** 
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Table 4. Estimat(~d probabilities of swit<:hing to s~.ic drinkif1 ;~ )Y,lt':- f by tilt' (omh!!latiol1 of 

predictors 

Combination of predictors Estimated probabilities 

high SES and had capacity to buy 

2. Aware of alternative sources, poorly educated, high 0.70 

occupation, high SES and had capacity to buy 

3. Aware of alternative sources, poorly educated, low occupation, 0.60 

high SES and had capacity to buy 

4. Not aware of alternatives, poorly educated, low occupation, 0.34 

high SES and had capacity to buy 

5. Not aware of alternatives, poorly educated low occupation 0.05 

poor SES and had no capacity to buy 

6. Not aware of alternatives, not educated, low occupation, poor 0.04 

SES and had no capacity to buy 

... _--------- ' 
Note : Above probabilities are calculated from the estimated coefficients I Table 3 by using the 

following equation: 

p=exp(a+Lbi xi)/[1+exp(a+Lbi xi)] 
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