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Abstract: This study is an attempt to investigate the quality of drinking water used by community and their
perception towards water quality. Water samples were collected from hand pump, motor pump and tube well.
Total 160 households were surveyed to check their perception against drinking water quality. The results
showed the values of bacteriological parameter fecal coliform were above WHO guidelines which made
water unfit for drinking purposes. The community was unaware of the quality of water they were drinking.
Women with higher education had perception of smell (F = 3.51, p<0.01), taste (F = 3.10, p<0.05) and
turbidity in water (F = 5.34, p<0.01). Incidence of water borne diseases especially in infants appeared to be
common problem among the sampled households in the study region. Lack of proper water supply system,
proper sanitation and drainage facility were the common and contributing to poor health of people.
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INTRODUCTION

Clean water availability is a major issue in developing
countries. In the Asia and Pacific region, 700 million
people are living without proper water supply system
and this problem gets grave in rural areas (ADB, 2006).
The drinking water source in rural areas of developing
world is usually groundwater and people use hand
pump or turbine to draw ground water. Private water
supply may pose danger to lives of people because
groundwater can be contaminated by different microbes
such as fecal coliform. Private water supply systems do
not treat water before drinking. There are however can
be more problems related to poor water quality.
Aesthetic problem includes unpleasant taste or odor,
precipitation of dissolved minerals and calcification of
taps and kitchen utensils. Perception of water quality
plays an important role in determining the preventive
measures against different water borne diseases. Poor
perception of water quality can prevent people from
taking any water treatment measure before drinking
which later on may have strong health impacts
(Cairncross and Valdmanis, 2006) Risk perception and
drinking water quality satisfaction are closely related.
The perception of risk regarding drinking water is
defined as subjective judgment of individual
(aesthetically and non aesthetically) (Anadu and
Harding, 2000). This suggested that perception of
drinking water quality risk results from complicated
nexus of education, culture, social and psychological
factors.

Few studies had explained the driving factors behind
drinking water perception and consumption. The
behavior of consumer is determined by his

dissatisfaction with source and taste of drinking water
(Levallois et al., 1999). In addition income and education
influence the risk perception. An educated person can
perceive taste, smell, color or turbidity in drinking water
and can take preventive measures like boiling or
filtration. Income of consumer determines the quality of
drinking water and decision related to source of drinking
water (Larson and Gnedenko, 1999). In case, fif
consumers are satisfied from apparently cleaner water
than they will not use any treatment before drinking the
water because consumer usually judge the water quality
aesthetically. [t seems reasonable that many
consumers will establish a link between a potential
health risk and an aesthetic problem (Jardine ef al,
1999). By the same token if drinking water does not have
a noticeable taste; odor or visible color may be
considered by the consumer to he safe, when it actually
contains contaminants with potential health effects (for
example, pathogenic micro-organism or inorganic such
as nitrate, sulphate) which later may cause severe
health problems especially in children. Microbiological
quality is most important aspect of drinking water in
relation to water borne diseases (Macler and Merkel,
2000) but it is determined apparently by the consumer.
Detection of bacterial indicators in drinking water means
the presence of pathogenic organisms that are source
of water borne diseases. |n rural areas of developing
countries, usually the drainage facility is very poor and
most likely to contaminate the groundwater aquifers with
microbes. These factors are responsible to cause
stomach problems in children like diarrhea, dysentery
and gastro enteritis. These diseases are transmitted
through contaminated drinking water (fecal oral path). In
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other rural areas of Faisalabad, bacteria were present in
the water of 68.3% households (MICS, 2007-2008).
Such diseases could be fatal (Egoz ef al, 1999).
Gastroenteritis and diarrhea are major causes of
morbidity and mortality amongst children of developing
regions (Ahmed ef al., 1993). Many other diseases and
pathogens spread through contaminated drinking water
and make children more prone to different other
infections. Pakistan is a developing country and rural
areas of Pakistan have not adequate facilities of life
including availability of clean drinking water. In 2007,
almost 11% children get diarrhea and this rate
increases in the summer season (PSLM, 2006-2007).
According to MICS (2007-2008) 7.2% of children in
different rural areas of Faisalabad were having diarrhea.
The reason behind could be water sources
contaminated by seepage of matter around the site and
horizontal flow in groundwater from nearby pit latrines or
rubbish dumps (Barrett and Browne, 1996) and in rural
areas very few people are aware of this contamination.
In a study of World Bank, the cost of diseases caused by
poor sanitation, poor drainage system and
contaminated drinking water was between US$3 and 8
billion per year. This is approximately 4% of gross
domestic production of Pakistan. Sprawl of diseases in
Gangapur was due to poor drinking water quality, poor
drainage system and lack of awareness in women.
Disease load was immersing the people of Gangapur in
acute poverty. In Pakistan, generally microbial quality of
water is neglected despite of its fatal implications. A few
studies related to water quality have been carried outin
different areas of Pakistan (Anwar et af., 2010). These
studies have not correlated the water quality with the
perception of consumers. The purpose of this study was
to investigate the water quality of Gangapur and its
comparison with public perception toward drinking water
quality and with education of respondents. Loss of daily
wages due to illness has also been calculated. The
trends of personal health of respondent have been
compared with water quality of Gangapur.

MATERIALS AND METHODS

The research was undertaken in a village of Gangapur
Tehsil Juranwala District Faisalabad. It is a small village
with limited facilities of transportation, education, health
and employment. It is 12 km away from Nankana Sahab
which was sacred place for Sikhs. Gangapur has
historical back ground. Its geographical coordinates are
31° 20" 0" North, 73° 54' 0" East. The population of
Gangapur is approximately eight thousand. Total of 160
households were randomly selected to il
questionnaires. Questionnaire was used to investigate
the perception of the women on taste, odor and turbidity
of water along with information of her personal health,
spread of diseases in last ten years and stomach
problems in children. OPD data was also collected
through local dispensary in Gangapur to compare the
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number of diarrhoeal and patients of other related
diseases with perceived and measured water quality.
Unfortunately, there is little information available related
to water quality of Gangapur. In this study, water
samples were collected at different water depths to
check the intensity of contamination. Hand pump was at
the lowest depth of below 50 feet, motor pump was
above 50 feet but below 100 feet and tube well is more
than 100 feet deep.

The analytical test for physical, inorganic parameters
and fecal coliform were performed in accordance with
approved procedures from Standard Method for
Examination of Water and \Waste Water
(APHA/AWWAS/WEF, 1995).

Statistical analysis: The collected data was entered and
analyzed using SPSS version for windows version 17.
Correlations between different variables and ANOVA had
been applied. In Post hoc, Tukey’s test has heen applied
to check discriminent group of variables

RESULTS AND DISCUSSION

In depth water analysis revealed that drinking water was
contaminated with fecal coliform (Table 1). The fecal
coliform was high in tube well {(installed in the fields)
samples as compare to samples of hand pump and
turbine because in rural areas of Pakistan cow dung and
municipal waste water is applied as fertilizer in crops
which may contaminate the ground water tables with
fecal matter. Samples of hand pump and turbine had
also higher concentration of fecal contamination as
compared to WHO guide lines (WHO, 1996) which may
cause the stomach problems like diarrhea especially in
infants. The source of contamination may be the poor
drainage and disposal of municipal waste water.

Table 2 shows the average number of patients from year
2004 to year 2009. The number of patients was
increasing every year. According to the basic health unit
sources diseases were high from June to August as
compare to winter season. The disease spread had
been drastically increased from 2004 to 2009 which
revealed the declining health status of Gangapur. The
most probable cause could be the contaminated ground
water (Table 3). In last ten years, there had been no
change in water availability and improvement in water
quality. People trusted the groundwater for drinking
purposes without any prior treatment. The disease
spread increased in the summer season due to high
consumption of drinking water and favorable
environment for bacterial growth (Jones et af., 2006).
Stomach problem was common in majority of houses,
the most self reported disease during survey.

Majority of respondents rated the water quality good and
had perceived no smell, taste, turbidity or color in water.
The perception of people of Gangapur about water
quality was in line to the laboratory results of physical
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Table 1: Results of water samples from different locations

Parameters Hand pump

Motor pump Tube well

pH 6.78 (7.22, 8.07)
Temperature 12.15(12.1, 15.9)
Turbidity 4.15(0.75, 15.24)
EC 27.48(24.6,31.1)
Hardness 18 (0, 38)

SOq? 36.1 (0, 303)
PO.? 0(0,0)

NOz! 2.08(0,25)

Na 149 (42, 207)

K 8.19(1.7,13.4)
Cl 29.1(14.2, 39.05)
Ar 0(0,0)

F. coli 162.4 (0, 1600)

6.7 (7.15,7.75)
10.61 (116, 12.3)
1,64 (1.31, 247)
27.80 (24 5, 31.3)

777 (7.2, 8.10)
23.98(21.1,31.9)
5.36(1.33, 11.2)
22.82 (19.7, 34.6)

13.5(0, 28) 58.198 (30, 122)
20 (0, 58) 40.8 (0.48, 110)
0.006 (0, 0.015) 0.72(0,1.5)

7.53 (0, 22) 11.44 (0, 23.5)
191.5 (64, 265) 250.89 (21.6, 407)
20.79 (B, 49.5) 6.92 (4, 9.8)
47.5(31.9, 88.7) 47.7 (19, 53)

0(0, 0) 0(0, 0)

358.7 (0, 1600) 265 (0, 1600)

Table 2: Data of OPD of Basic Health Unit in the village of Gangapur

Manth 2004 2005 2006 2007 2008 2009
January 525 729 1450 3206 2938 3250
February 417 518 1393 3566 2899 3383
March 671 570 2125 3729 3766 3802
April 745 640 1912 3098 3531 4108
May 769 575 2502 3261 3487 4092
June 695 496 2469 3145 3487 3904
July 571 545 2777 3623 4509 5038
August 1035 503 3492 4005 4549 4681
September 1013 661 3179 3757 3791 4198
October 1042 723 3356 3008 3399 3719
November 530 735 2595 3602 3289 4435
December 671 1518 3150 3122 2544 3161
Source: Basic health unit of Gangapur

Table 3: Correlations of fecal contamination in water with different variables of health

Variable S.D. P.H.W. SP.C W.Q D.F.
Fecal contamination in hand pump o185 . L 0.169*
Fecal contamination in motor pump ... L. L. o169 .
Fecal contamination in tube wett =~ ... ... . 0.168* 0.162*
Drainage facility in last tenyears ... ... 0.235~ 0425~ ..

S.D. = Spread of disease in last ten years; P.H.W. = Personal health of women in last ten years, S.P.C. = Stomach problems in children;
W.Q. = Water quality in last ten years; D.F. = Drainage facility in last ten years

parameters (Table 1) because majority of samples have
no taste, turbidity or smell. Women with high education
were more concerned about their drinking water quality.
Table 4 shows that perception about drinking water
quality improved with increase in educational level of
women in Gangapur. Women with education level of
middle, matriculation and above had ability to perceive
smell (F = 3.51, p<0.01), taste (F = 3.10, p<0.05) and
turbidity in water (F = 5.34, p<0.01). Those women were
inclined to treat water before drinking especially when
their children were sick. Poor water quality was affecting
the perscnal health of women. The results showed that
majority of people were unaware of contaminated
drinking water and route of contamination. Lack of
awareness about drinking water quality barred majority
of women to take any preventive measure (Anderson ef
al., 2007).

Table 5 shows correlation between different ions in the
water. Results revealed that different salts of sodium
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were present in the water which may have health affects.
There was strong correlation of sodium and nitrate with
chleride ions. These salts may be present due to
fertilizers and other anthropogenic inputs (Li et al,
2009). High level of sodium chloride could cause high
blood pressure. The data of last ten years (Table 3)
shows that poor drainage system in Gangapur was
strongly affecting the personal health of women.
Stomach problem was the prevalent disease in children
and infants. Majority of children were suffering from
diarrhea in Gangapur and situation was worse as
compare to other rural areas of Faisalabad (MICS, 2007-
2008). The reason bhehind was the poor drainage
system, which contaminated the ground water aquifers
with fecal coliform at different depths. Ground water of
Gangapur was contaminated as in cother rural areas of
District Faisalabad (MICS, 2007-2008). Water of hand
pump and motor pump was unfit for drinking due to fecal
contamination and it may cause diarrhea, dysentery and
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Table 4: Analysis of wvariance showing effects of women’'s

education with perception about drinking water quality
Variable S8 df MS F-ratio
Perception of smell in water 0.70 4 017 351
Perception of taste in water 0.63 4 0.15 310"
Perception of turbidity in water 1.24 4 0.31 534
*p<0.05, **p<0.01, **p<0.001
Table 5: Carrelations between different ions

ClinH.P. ClinM.P. Clin T.W.

Nitrate in hand pump 1.000>
Nitrate in tube well 0.998*
Sodium in hand pump 1.000%*
Sodium in motor pump 1.000**
Sodium in tube well 0.998*

H.P. = Hand Pump; M.P. = Motor Pump; T.W. = Tube Well

Table 6: Percentage of sick respondents with different daily wages

Delays

Daily

wages 15 30 60 120
(Rupees) days days days days
350 64% 18% 10% 3%
500 3% 1% 0% 1%
1500 12% 4% 1% 0%
3000 2% 0% 1% 0%

typhoid. Ground water is usually prone to contamination
because of unsafe disposal of municipal waste water
(Nath, 2003). According to women there was no
change in the drainage system of Gangapur in last ten
years. |t was worse in past as in present. Therefore, with
poor drainage system water quality of Gangapur
became poor and had caused contamination in drinking
water. According to Pakistan Council of research in
water resources, bacterial contamination in drinking
water was frequent country wide. Perception of taste,
turbidity and smell are not indicator of bacteriological
contamination because bacteria are not visible by
human eye (Anisha et al, 2010; Pradhan et al., 1995).
Therefore, majority were at risk of having stomach
related problem. Cost analysis revealed that people with
lower daily wage were experiencing sickness more
frequently as compare to people with better daily wage
as shown in the Table 6. The sickness of bread winner
will not only affect himself but his whole family
(Acemoglu and Pischke, 2001). Inflation rate is getting
higher in rural Punjab and all these factors are
increasing this rate. Morbidity and mortality of bread
winner in a house of rural area is lowering the level of
education and increasing the poverty rate at national
level (Perez et al., 2004).

Conclusion: Fecal contamination has no apparent
indication in drinking water except that it causes
stomach problems. Fecal contamination in the samples
of hand pump, turbine and tube well exceeded WHO
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limit. Stomach problems were common, more prevalent
among infants but women were unaware of main cause
of water contamination and they were not taking any
preventive measures to clean their drinking water.
Personal health of women in last ten years was affected
by poor water quality. Other than fecal contamination,
different ions of salts were also present which may
cause sickness. Disease occurrence has been rapidly
increased during last ten years. Morbidity and sickness
was causing loss of daily wages and was immersing
poor people more in the vicious cycle of poverty. It is
required to shift from an individual household to a
community water supply system to avoid the wide
spread contamination. Sewage drains should be lined
and covered use of untreated waste water for irrigation
should be stopped. There is a dare need of a Public
awareness campaign to educate the people for
adaptation of safety measures for household storage
and possible treatment before using the drinking water.
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