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Bacteriological Quality of Drinking Water Supplies in Different Areas of Lahore
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Abstract

Objective: The aim of this study was to assess the bacteriological quality of drinking water in different areas
of Lahore.

Method: It was a cross-sectional study conducted from April 2021 to September 2021. A total of 150 water
samples were collected from different localities of the Lahore city with different socio-economic conditions.
The samples were collected in sterilized containers from water taps and filtration units and brought to the
laboratory within two hours of collection. Membrane filtration technique was used to determine the presence
of total coliforms and faecal coliforms.

Results: Tap water samples positive for bacterial contamination were 74 (86.0%) of the 86 samples tested
and from the filtration unit, out of the 64 samples 38 (59.3%) tested positive for contamination with highly
significant difference between contamination rates of tap water and water from filtration unit (p value
<0.001). Bacterial contamination was highest in areas with low socioeconomic status, 91.9%, followed by
65.5% in intermediate socioeconomic status and 56.6% in areas with high socioeconomic status. The
difference was statistically significant between areas with low and high socioeconomic status (p<0.001).
Conclusion: A considerable number of water samples in Lahore didn't meet the standard guidelines and thus
highlights the importance of strict monitoring and control systems.
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Introduction zation (WHO)." In Pakistan, increased population,

rapid urbanization and conventional agricultural acti-

S afe and readily available water is fundamental to
human development and well-being. One of the
most effective ways in promoting health and reducing
poverty is by providing access to safe drinking water.
In 2020, approximately one in four individuals did not
have access to safe drinking water in their dwellings
and nearly half the world’s population had inadequate
sanitation measures according to World Health Organi-
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vities are leading to increased water contamination

issues with time. The conventional knowledge and
. 23

approaches cannot be used to overcome these issues.

Poor sanitation and contaminated water supplies has
been known to cause water borne diseases like cholera,
typhoid, polio, diarrhea and dysentery. Inadequate
sanitation facilities along with unsafe drinking water
supplies not only take a toll on community’s health but
also puts an extra burden on health care. Insufficient
management of industrial, agricultural and urban waste
means the drinking-water of hundreds of millions of
people is hazardously polluted.* It is estimated that each
year, 829 000 people die from water borne diseases that
result from consumption of contaminated drinking
water, poor sanitary facilities, and lack of hand hygiene.
However, this can easily be prevented and can save
the lives of 297 000 children under the age of five each
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year.” The sources of water contamination are multiple,
comprising of natural chemicals and minerals, land fill
and waste disposal mechanisms, industrial activities,
and sewer overspills or mixing of water supplies with
sewage.”’

Given the importance of clean drinking water, drinking
water is routinely tested to assure its safety for consump-
tion. As a result, normal intestinal organisms are utilized
as a faecal contamination indicator. The presence of
indicator bacteria means fecal pollution and thus posing
greater threat of water borne diseases in the community.™

One of these indicators is the total coliforms. They are
suitable indicators as these are easy to recognize and
count in water. Coliforms are found abundantly in soil
and decomposing vegetation, however, they can be
associated with human or animal faecal pollution, so
coliforms essentially do not provide indication of fecal
contamination.” However, Escherichia coli is always
indicated as a sign of direct or indirect faecal contami-
nation.” It can be found in huge numbers in the flora of
human intestines." According to WHO, total coliforms
and Escherichia coli, should not be detectable in any
100 mL of drinking water sample.""" In Pakistan, only
20% of the total population has access to safe & reliable
drinking water. The remaining 80% of population is
compelled to use water that is unsafe for human con-
sumption due to the paucity of safe and reliable water
sources.’ Therefore, it is imperative to conduct water
surveillance studies frequently, so that adequate mea-
sures can be taken in order to prevent water borne diseases.

We undertook this study to assess the bacteriological
quality of drinking water in different areas of Lahore.

Material and Methods

Our study was a cross-sectional descriptive study carried
out in the Pathology Department of CMH Lahore
Medical College, Lahore from April 2021 to September
2021. The study was approved by the ethical committee
of CMH Lahore Medical College IRB no. 544/ERC/
CMH/LMC. A total of 150 samples were collected from
different areas of Lahore. These areas were divided into
High, Intermediate and Low based on the socioeconomic
conditions (SEC). High SEC areas included Faisal Town,
Wapda town, Model town, Bahria town, Askari X,
Askari V, Igbal town, Cavalry ground and Garden town.
Intermediate SEC areas included Bedia Road, Ichra,
Firdous Market, Berni Road, Thokar Niaz Baig, Malik
Park, Rizwan block, Hassan town, Azam Garden, Sab-

zazar, Sadar Bazar, Press club, Margzaar colony, Rana
town, Awan town, Mansoora bazar, Shaam Nagar, R.A
bazar, Guldasht town and Garhi Shahu. Low SEC areas
included Badami bagh, Shadbagh, Farooq Ganj, Wasan
pura, Usman Ganj, Singh Pura, Anarkali, Mochi gate,
Mayo hospital, Saanda, Shahdara, Baghbanpura,
Begumpura, Singhpura, Delhi gate, Mohni Road,
Lohari gate, Peer Maqi, Mozang Chungi, Tajpura.

From each site, water samples were aseptically collected
in 200 ml capacity sterile screw capped bottles. The
water samples were collected from the water taps and
filtration units. The samples were transported to the
Pathology Laboratory of CMH Lahore within 2 hours
of collection. In the laboratory all the samples were
processed within 24 hours of collection. Aseptic tech-
niques were practiced during the analysis process to
avoid sample contamination. Membrane filtration tech-
nique was performed for bacteriological analysis of
water samples according to the guidelines of American
Public Health Association (APHA)." The analysis invol-
ved passing water samples through sterile 0.45um filters.
The membrane filters were then placed on Chromogenic
coliform agar (Bio life) plates and incubated at 35°C
for 24 hours. Number of cell growth was expressed as
colony-forming units per 100 milliliters (CFU/100ml).
The results were interpreted according to the manufac-
turer’s instructions (Bio Life). All pink to red colonies
were considered as presumptive coliform bacteria but
not E. coli. All dark-blue to violet colonies were consi-
dered as E. coli. The total coliform count was the sum
ofboth pink/red colonies plus dark-blue/violet colonies
that were oxidase negative (Fig-1). The data was analy-
zed by computer software program SPSS 22.0. Fre-
quencies and percentages were calculated. Chi square
test was used to estimate statistical significance.

Fig-1: Chromogenic coliform agar showing pink
colonies (coliforms) and blue colonies (E. coli)
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Table 1: Breakup of results of Bacteriological testing of
drinking water system of Lahore (n=150)
No. (%) of samples unfit

Parameters l\tlgs.t(s)f for drinking (as per
WHO 1993)

Types of water samples

Tap water 86 74 (86.0%)

Filter water 64 38 (59.3%)
Socioeconomic status

High 30 17 (56.6%)

Intermediate 58 38 (65.5%)

Low 62 57 (91.9%)

Table2: Frequency of Total coliforms and E. coli in
drinking water samples from Lahore (n=150)

No. (%) of  No. (%) of
Parameters No. of sa‘n-lples sa.n.lples
Samples positive for  positive for
Total coliforms E. coli
Types of water samples
Tap water 86 74 (86.0%) 34(39.5%)
Filter water 64 38 (59.3%) 18 (28.1%)
Socioeconomic status
High 30 17 (56.6%) 9 (30.0%)
Intermediate 58 38 (65.5%) 12 (20.6%)
Low 62 57 (91.9%) 31 (50%)
Results

In the present study, a total of 150 water samples were
tested from the tap water and filtration unit. Tap water
samples positive for bacterial contamination were 74
(86.0%) of the 86 samples tested. From the filtration
unit, out of the 64 samples 38 (59.3%) tested positive
for contamination as shown in Table 1. There is highly
significant difference between contamination rates of
tap water and water from filtration unit (p value <0.001).
The number of samples positive for E. coli were 34
(39.5%0 from tap water and 18(28.1%) from filtration
unit as shown in Table 2. No significant difference was
found between numbers of E. coli in tap water and filtra-
tion unit water samples (p-value >0.05). The water
samples collected from different localities of Lahore
were divided into areas with high, intermediate, and
low socioeconomic status. Bacteriological contamination
was highest in areas with Low SEC 91.9%, followed
by 65.5% in Intermediate SEC and 56.6% in areas with
High SEC as shown in Table 1. The difference was
statistically highly significant between areas with Low

SEC and High SEC (p<0.001) and non-significant bet-
ween areas with Low SEC and Intermediate SEC (p>
0.05) as well as between Intermediate SEC and high
SEC (p>0.05). E. coli positive samples from areas of
different SEC were highest (50%) in Lower socioeco-
nomic status areas. Significant difference was found
between Intermediate and Low SEC areas for E. coli
positivity.

Discussion

Due to its immense significance, access to safe drinking
water was included in both the Millennium Development
Goals and the Sustainable Development Goals intro-
duced for the period 2016-2030. Quality of drinking
water is directly related to disease outbreaks especially
diarrheal diseases." According to an estimate, 1.8 billion
of the total population worldwide utilize a source of
drinking water which is fecally contaminated.” Every
year, 1.5 million people die from diarrheal diseases,
including 360,000 children under the age of 5, predomi-
nantly in low-income nations. Unsafe water supplies,
poor sanitary conditions and inadequate hygiene are
responsible for approximately 58% of diarrheal diseases. "

The current study undertook the assessment of the bac-
teriological quality of drinking water in different areas
of Lahore. Presence of both Escherichia coli and total
coliforms in water sources were considered as sufficient
proof of exposure to faecal contamination. In the present
study, a total of 112 (74.67%) samples out of 150 samples
were positive for faecal contamination. In a similar
study conducted in Karachi by Fatimaetal. 313 (64.66%)
samples out of 484 were positive for faecal contamina-
tion." In another study conducted in Nepal, out of a
total sample of 243, 160 (66%) samples had faecal
contamination.” Whereas, another study conducted
in the area of Saggiyan, Lahore showed 95% of the water
samples were polluted with fecal coliforms."

In the current study, 74% of samples from tap water
and 38% from filter water were contaminated with faecal
coliforms whereas 34% of samples from tap water and
18% samples from filter water showed the presence
of E. Coli. These results are similar to a study conducted
in Bangladesh, in which, 73.96% samples were conta-
minated with faecal coliforms and 34.7% with E.
coli.” In another study conducted in Lahore, 51% of the
filtered and 93% of the unfiltered water samples were
found to be fecally contaminated and unsuitable for
consumption.” Another study which compared the
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coliforms existence in filtered and boiled water found
16.67% faecal coliform contamination of filtered water.”
The present study also correlated the quality of drinking
water samples with the socioeconomic status of the
people. Accordingly, samples were collected from
different localities designated as areas with high, inter-
mediate, and low socioeconomic conditions. Bacterial
contamination was highest in areas with low socio-
economic conditions 91.9%, followed by 65.5% in inter-
mediate and 56.6% in areas with high socioeconomic
conditions. These results concurred with a similar
study conducted in Rawalpindi and Islamabad which
concluded that people living in poor socioeconomic
conditions were more prone to waterborne diseases as
there was a strong association between hygienic status
and waterborne diseases.” Contamination of drinking
water creates a significant burden on public health in
countries like Pakistan with poor socioeconomic con-
ditions, due to water-related diseases. This study high-
lights the importance of water surveillance studies, so
that preemptive measures can be taken in order to
prevent water borne diseases.

Conclusion

A considerable number of the samples that were obtained
did not meet the quality standards which poses an issue
concerning the microbiological quality of drinking
water and emphasizes the significance of rigorous
monitoring and regulatory mechanisms. Since the total
viable count in the majority of the tested samples was
much higher than the permitted range defined according
to the national and international requirements, further
preventative measures must be seriously considered
in order to enhance the quality of drinking water.
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