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ABSTRACT
There are many squatters’ settlements situated in peripheral rural areas of the Faisalabad city 
without potable piped water supply and enhanced sanitation services. An asian development 
bank’s funded project, ‘Greater Faisalabad water supply, sewerage, and drainage project’ was 
launched for provision of drinking water and sanitation services in the Faisalabad city and 
peripheral rural slums of the city. Current research was conducted during 2020 in peripheral 
rural areas of Faisalabad, Punjab, Pakistan to evaluate effects of this development on target 
population. This research paper is on exploring effects of this project on health status of 
infants and children. Multistage sampling procedure was worked out to select respondents. 
Both descriptive and inferential analyses were exercised. The findings showed that convinced 
effects on the health of infants and children like, reduction in waterborne diseases, decrease 
in monthly expenditure on health, improvement in health status of infants and children and 
reduction in infants and children’s mortality rate had occurred (63.75% respondents confirmed). 
Research results showed that agreed responses of respondents about reduction in malnutrition, 
improvement in growth rate and perfection in activity level of children were 74.25, 71.25 and 
72.25%, respectively. It was also revealed that there was a strapping relationship between 
health improvement of infants children and perception about environmental improvement and 
satisfaction of community with provision of drinking water and enhanced sanitation services. It 
might be accomplished that good quality drinking water and enhanced sanitation has positive 
effects on health of infants and children in slums situated on peripheral rural areas of cities.
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INTRODUCTION
Clean drinking water supply and efficient sanitation 
are two of the most important sectors in any social 
development. Access to drinking water supply and 
sanitation are basic human needs and rights. Every 
country is committed to guarantee their supply to its 
all people, but current situation has become awful, 
particularly in rural areas. A study was conducted 
in different countries and it was observed that in 
majority of settlements located on periphery of major 
urban centers, health facilities were either absent or 
inadequately provided. Moreover, it was also revealed 
from same study that shortage of drinking water supply, 
poor sanitation, meager drainage and inadequate 
waste collection services in peripheral rural areas also 
affected on dwellers’ health status in general and on 
infants and children’s health in particular (Levin et al.,  
2002).
It was guesstimated in a global level research that more 
than 300 million rural poor in developing countries 

lived in dirtied places on peripheral rural areas of 
metropolitans; where they faced multiple threats to 
their health. These squatter settlements did not have 
access to basic services of drinking water supply 
and improved sanitation. This state of affairs resulted 
into convincing poor to be uncovered to waterborne 
diseases and in danger of natural calamities (World 
Bank, 2003).
Metropolitans in developing countries like, Bombay, 
Calcutta, Delhi, Dhaka, Jakarta, Karachi, Kuala 
Lumpur, Lahore and Faisalabad etc. are expanding 
rapidly. These mega cities have become magnetic 
forces for poor villagers for migrating to these areas 
and establishing makeshift settlements in peripheral 
rural areas. These rural shanty towns have severe 
deficiency of drinking water supply, concealed sewerage 
and other sanitation facilities. It was guessed that in 
2025, about 1.8 billion people in different regions of the 
world would be suffering from drinking water shortage 
and dispossessed from improved sanitation facilities 
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(Cohen, 2006).
A study was conducted on slums and squatter 
settlements in India situated on peripheral rural areas 
of major cities. It was also commented in this study that 
India was not alone in this challenge of course; Mexico, 
Brazil and Africa have also some of the largest slums 
existing on periphery rural areas of major cities in the 
world. It was approximated that 70% of the world’s 
population was expected to live in urban centers, out 
of which large proportion will be living in rural periphery 
by 2050 without safe dirking water and enhanced 
sanitation services (Bhandari, 2016).
The circumstances in all rural slums situated at 
periphery of main cities of Pakistan were pretty 
analogous. There were more than 4000 rural peripheral 
slums and squatters’ settlements with a population 
of about 8 million. The dwellers of such slums were 
disadvantaged of basic utility services (EUAD, 1987). It 
was estimated in another study that this population was 
about 9 million in 2003 (Alam and Ahmad, 2001).  Most 
of the rural squatter settlements were situated in the 
largest province of Pakistan called Punjab having 53.09 
percent of the total population of Pakistan.  Present 
population of such rural unhygienic settlements might 
be about 20 million (GOP, 2019).
Results of multiple indicators cluster survey (2018), 
pointed out that in most such rural settlements situated 
on side-line of big cities of Pakistan, the matter of 
waterborne diseases and unclean drinking water was 
widespread. Resultantly, about 630 children died every 
day from the diarrhea caused by polluted drinking 
water. The drinking water and sanitation management 
organizations were concerned about such state of 
affairs. Hence, planned to search new sources of clean 
water and provide better sanitation facilities to added 
people (GOP, 2018).
The groundwater in Faisalabad city and surroundings 
was not fit for human utilization, particularly in rural 
areas situated on margin of the city. Consequently, 
it was facing a heightened shortage of potable water 
and sewerage facilities in late 1990s and early 2020s. 
Therefore, a project titled ‘greater Faisalabad water 
supply, sewerage and drainage project’ (GFWSDP) 
funded by the Asian Development Bank (ADB) was 
envisioned and launched to provide clean drinking 
water, sewerage and drainage services in slums and 
squatter settlements situated on end-line of Faisalabad 
city. However, completion of this project was delayed 
due to some unavoidable circumstances and it was 
completed in early 2020s (WASA, 2019).
This research paper was to evaluate effects of this 
project on infants and children’s health during 2020. 
Moreover, the relationship of predictor variables and 
response variables like perception about environmental 

improvement and satisfaction of community with 
services provided under this project were also 
visualized.

MATERIALS AND METHODS
Current research was conducted during 2020 
in peripheral rural areas of Faisalabad, Punjab, 
Pakistan. One of the sociologists viewed that 
scientific methodology depends on a well visualized 
and organized modus operandi. Therefore, a logical 
process was tailored to develop the method of current 
research (Nachmias and Nachmias, 1996).
The research study was conducted during 2020 in 
Faisalabad peripheral rural area. There is no firm and 
rapid decree to decide sample size. Fitzgibbon and 
Morris (1987) said that “as the size of the population 
increases the sample size decreases”. This standard 
was kept in mind for sampling process of current 
research. A multistage sampling process was taken 
up and at last step 400 respondents were selected 
randomly. Interrogations were held with head of 
household in a face to face situation. The questions 
were asked in simple wording, rather in Punjabi and 
Urdu (local languages).
The collected data were analyzed through SPSS, 
version, 21. Both descriptive and inferential 
investigations were taken. All individual variables at 
first step were indexed, confirmed through “Cronbach 
Alpha Test” and categories were made. The inferential 
statistics were used to establish the association 
between two variables (predictors and response). 
The chi-square test for significance was also applied 
to check whether the significance between variables 
could have occurred by a chance or it was real 
association. The triangulation of different techniques 
for data analysis of the same phenomenon has been 
also recommended by Denzin (2017).

RESULTS AND DISCUSSION
The observations of respondents were determined 
to evaluate overall encouraging and sound effects of 
water supply and enhanced sanitation in peripheral 
rural areas of Faisalabad city on environmental 
improvement and its direct and indirect upshots on 
infants and children’s health in target population.

Account of effects on diarrheal diseases of infants 
and children
Multiple indicators cluster surveys (2018) revealed 
that unsafe drinking water was main source of more 
than 50 percent diseases in Pakistan. It has been 
found that absence of cleanliness (meager sewerage 
and drainage) added to more or less 10 percent of 
the global diseases’ load, causing mainly diarrheal 
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diseases. It was concluded in this investigation that 
implementation of supplying potable water and better 
sanitation services would decrease the water borne 
diseases significantly in adult, infants and children 
(Mara et al., 2010).
The current study tried to get the general views of 
residents about extent of prevalence of diarrheal 
diseases and its effects on infants and children heath; 
after provision of drinking water and enhanced sanitation 
in respective rural squatter settlements situated on 
periphery of Faisalabad city. The examination of data 
collected for current study and presented in Table 
1 exposed that 63.75% respondents confirmed the 
reduction in waterborne disease after provision of 
drinking water supply, sewerage and drainage services 
under this project. This indicated signs of good effects 
of providing potable water and enhanced sanitation 
services to lessen the waterborne diseases of infants 
and children in target population living in unhygienic 
peripheral rural settlements.

Many studies were conducted on association between 
drinking water, sanitation and health of infants and 
children in different countries. It was found in one of the 
studies that inadequate drinking water, sanitation and 
hygiene can have long-lasting impacts beyond specific 
cases of illness, particularly on infants and children. 
The downward cycle linked to poor sanitation starts 
from an early age. The findings are quoted as: “It was 
discovered that early childhood infections contribute to 
malnutrition, poor rate of child growth, later childhood 
diseases, lower activity levels, poorer schooling 
outcomes, and lower work productivity” (WHO, 2019). 
The perception of respondents about positive impacts 
on different aspects of infants and children’s health for 
this study were presented in Table 2. The examination 
of data showed that agreed responses of respondents 
about reduction in malnutrition, improvement in growth 
rate and perfection in activity level of children were 
74.25, 71.25 and 72.25%, respectively. The high 

number of affirmative response was an empirical 
evidence of good effects of drinking water supply and 
enhanced sanitation on health of infants and children; 
that could be attributed to this project. The World 
Bank has also provided a comprehensive analysis 
for impacts of environmental factors on child health 
and highlighted the critical importance of adequate 
drinking water and sanitation to improve the likelihood 
of child survival. It was noted that out of the 2 million 
premature child deaths every year, a vast majority 
could be attributed to inadequate drinking water and 
sanitation provision (World Bank, 2008). The results of 
current research were further comparable with world 
level studies. For example, it was discovered from 
a research that greater part of respondents replied 
lessening in waterborne diseases after provision of 
clean drinking water and enhanced sanitation services 
through a project (Ullah et al., 2015).

Effects on infants and children mortality
Main and common causes of infants and children’s 
mortality in Pakistan are diarrheal and waterborne 
diseases. Findings of Pakistan Integrated Household 
Survey of 2013-14 showed that about 250,000 children 
under the age of 5 years died due to these diseases 
every year (PIHS, 2014). In addition results of Multiple 
Indicators Cluster Survey (2018) of Punjab, Pakistan 
showed that mortality rate of children was 111 and as 
per outcomes of same survey in 2018, this figure was 
69. Correspondingly, conclusions of same surveys in 
2008 revealed that infants’ mortality rate was 77 and 
according to findings of same surveys in 2018 this figure 
was 60. The fundamental cause of diarrheal disease 
included insufficient access to potable water and poor 
sanitation services. The unhygienic circumstances 
inside the houses and insanitary practices further 
aggravated this incident. The supply of clean drinking 
water, installation of sewers or street drains, and 
development of drainage in such rural slums situated 
on periphery of Faisalabad city were components of 
Greater Faisalabad Water Supply, Sewerage and 
Drainage Project.
The investigation of data presented in Table 3 disclosed 
that 65.71% interviewees reflected during survey that 
the infants and children’s mortality was reduced after 
implementation of this project. These were positive 
effects of providing clean drinking water and enhanced 

Table 1. Impacts   on   waterborne   diseases   and   different                 
              health  aspects  change  occurred  in  water  borne                      
              diseases  after  provision  of  drinking  water  and    
              enhanced  sanitation services

Description Frequency Percent
Decreased 255 63.75
No change   89 22.25
Increased   56 14.00

Total 400 100.00

Table 2. Perception of respondents about positive impacts on different health related aspects of infants and children 

Description
Yes No Total

frequency percent frequency percent frequency percent
Reduction in malnutrition 297 74.25 103 24.75 400.00 100.00
Improvement in growth rate 285 71.25 115 28.75 400.00 100.00
Perfection in activity level 289 72.25 111 27.75 400.00 100.00
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sanitation on infants and children’s mortality in slums 
sited on the peripheral rural areas of Faisalabad city. 

The relationship between environmental improvement 
of slums and reduction in infants and children’s 
mortality (cause and effect relationship) has been also 
confirmed by many studies conducted in different 
cities of developing countries. Some of them are 
presented as:

An international level study in 70 low and middle-income 
countries was conducted to discover the association 
between child health and access to drinking water and 
sanitation. This study consisted on 171 surveys having 
data of 1.1 million children under five (5) year age. The 
results showed that access to improved sanitation was 
associated with lower mortality, a lower risk of child 
diarrhoea and a lower risk of mild or severe stunting 
(Fink et al., 2011).
Similarly, faculty of social sciences from Tampere 
University, Tampere, Finland conducted a study to 
investigate the role of modern water infrastructure in 
reducing infants’ mortality in Finnish peripheral areas 
of cities, towns and surrounding rural settlements in 
the late nineteenth and early twentieth century. The 
researchers constructed panel data on infants and 
children mortality and initiation of three major water 
interventions (piped water, sewers and chlorination) in 
37 Finnish cities, towns and peripheral rural areas from 
approximately 1870 to 1938. The results showed that 
in line with previous literature, the interventions had 
a significant effect on infants and children’s mortality, 
jointly accounting for roughly 40% of the average 
decrease in different cities (Peltola and Saaritsa, 2019).

Description of effects and change in household 
monthly expenditure on health
It was obvious from Table 4 that 83.75 percent 
respondents replied that their monthly expenditure on 
health had decreased after provision of drinking water 
and sanitation services under this project. It was evident 
that decrease in monthly health expenditure was due to 
decrease in cost on health of infants and children. This 
decrease in monthly expenditure on health had indirect 
impact on households’ monthly budget and expenditure 
on other items like, education, food and clothing has 
increased due to saving from health expenditures. It 
would have better effect on the overall living standards 

of urban poor. Some important inferences could be 
drawn from analysis of changes in households’ monthly 
expenditure on health after providing potable water, 
sewerage and drainage services under this project. 
The results of PIHS (2014) showed that 32.32% of 
total households’ monthly expenditure was on medical 
care of households’ members. Baby’s first year is full 
of checkups, and almost universally cost on medicines 
for diarrheal diseases. All such medical care costs 
enhanced the share of infants and children’s health 
cost (about 8%) in the overall monthly expenditure of a 
household on health.

Association between health related aspects of 
infants and children verses perception about 
environmental improvement and satisfaction with 
provided drinking water and enhanced sanitation
Availability of good quality potable water and 
accessibility of enhanced sanitation services affected 
on health status of dwellers in general and on infants and 
children’s health in particular. The relationship between 
the improvement made in health status of infants 
and children like, reduction in waterborne diseases, 
lessening in diarrheal diseases, cut in expenses 
on health, decrease in malnutrition, improvement 
of growth rate and betterment of energy level and 
reduction in infants and children’s mortality rate due to 
the improvement made in provision of potable drinking 
water and sanitation facilities through implementation 
of this project and perception of dwellers about overall 
environmental improvements was assessed. However, 
Table 5 disclosed that 75.7 percent of respondents 
who had lower score on infants and children’s health 
related  index variable and obtained high score on 
index perception variable were more in number than 
respondents who had higher score on infants and 
children’s health related index variable and had high 
score on index perception variable. It become visible 
from these findings that respondents who noticed 
decrease in infants and children’s mortality rate 
and improvement in other health related aspects 
in peripheral settlements of Faisalabad city due to 
provision of good quality drinking water and enhanced 
sanitation services through this project had better 
perception about improvement made in environmental 

Table 3. Change occurred in infants’ and children’s                
               mortality rate after provision of drinking  water and  
               enhanced sanitation services 

Decreased 263 65.71
NO Change  44 11.00
Increased  93 23.29
Total 400 100.00

Table 4. Changes  in  households’  monthly  expenditure  on  
               health  change  in monthly expenditure  (Rs.)  on                         
               health after providing drinking water, sewerage                        
               and drainage services under GFWSDP in
               rural periphery of Faisalabad city

Description Frequency Percent
Increased 17 4.25

No Change 48 12.00
Decreased 335 83.75

Total 400 100.0
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conditions as compared to respondents who did not 
perceive changes in health related aspects of infants 
and children.
Further when the relationship of infants and children’s 
health index variable was tested with satisfaction level 
of the respondents about services provided under 
this project in peripheral rural areas, the results were 
analogous as of perception level of respondents.
It was depicted from above Table 5 that 75.7% 
respondents who perceived reduction in infants and 
children’s health related aspects and achieved high 
score on index variable of satisfaction with services 
(drinking water and enhanced sanitation) were more 
in number as compared to those who did not detect 
these changes in health related indicators of infants 
and children and had high score on index variable 
of satisfaction with provided services. These results 
indicated that reduction in infants and children’s health 
related variables was associated with perception of 
respondents about overall environmental improvement 
and satisfaction of dwellers with drinking water and 
sanitation services provided under this project. The 
chi-square values (281.7 and 436.6 respectively) were 
significant at 1% level, representing relationship of 
infants and children health related indexed variable 
with perception about environmental improvement and 
satisfaction with provided services of drinking water 
and sanitation. Similar association between drinking 
water and sanitation services and long lasting effects 
on health of infants and children has been also found 
in different studies conducted in developing countries 
(World Bank, 2008; WHO, 2019).

CONCLUSION
It was discovered from the findings of current research 
that provision of drinking water and enhanced 
sanitation in rural peripheral areas of Faisalabad city 
under Greater Faisalabad Water Supply, Sewerage 
and Drainage Project, has brought positive effects 
and useful impact on health of infants and children. 
Resultantly, waterborne and diarrheal diseases were 
decreased, expenses on health were reduced and 

infants and children’s mortality rate has also been 
reduced. The ultimate results would be reduction in 
malnutrition, improvement in growth rate and perfection 
in energy of infants and children and high attendance 
in schools. This would result in healthy new generation 
for the country.
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