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ABSTRACT

The correlation between the quality of drinking water provided to healthcare facilities and the quality of healthcare services
rendered to individuals is crucial. The objective of this present investigation is to assess the presence of heavy metals and
coliform bacteria (indicating contamination with pathogenic bacteria from fecal matter) in the tap water distributed to the
Al Karkh area of Baghdad. Specifically, tap water samples were collected from four hospitals situated in the Al Karkh region
of Baghdad, namely Al Karama Teaching Hospital, Albishara private hospital, Al-karkh private hospital, and Karkh Hospital
For Childbirth. The levels of heavy metals, including copper (Cu), zinc (Zn), lead (Pb), and cadmium (Cd), were evaluated,
as well as the presence of coliform bacteria (a marker for pathogenic contamination). The findings revealed that the levels
of heavy metals complied with the standard values in all hospitals under study, except Cd, which exceeded the standard
level in the tap water collected from Albishara private hospital and Karkh Hospital for Childbirth. Moreover, no coliform
bacteria were detected in any of the tap water samples obtained from the hospitals investigated. As such, it can be inferred
that the quality of water, in terms of heavy metal levels, supplied to these four hospitals adhered to the standard regulations,
and all samples were free from coliform bacteria, which indicates the absence of fecal contamination in the water provided
to these healthcare facilities.
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1. INTRODUCTION

synthetic requirements of water apart from the microbial

Water quality is straightforwardly related to community health.
Water plays a main function in the occurrence of many infectious
diseases and epidemics. Therefore, maintaining the feature of
drinking water accompanying good qualifications will indicate
the health of the population [1]. The World Health Organization
stresses the significance of water education, as it is a main
determinant in communicating many diseases and it prints any
of the periodicals at which point it sets appropriate principles for
drinking water [2]. The obligation of incidental and concerning
city organizations to these qualifications indicates the level of
health management in municipalities. The standards selected
apiece Planet Energy Institution devote effort to something the

contamination of water [2]. Many studies have proved a direct
equivalence between the level of microbial contamination of
water and the spread of hazardous epidemics [3]. The quality of
water is not only had connection with the strength aspect but is
likewise had connection with the financial aspect, as water
contamination can pressure and influence the health whole, that
will then influence the budgets of nations, particularly in Iraq,
since health management in Iraq is promoted apiece state.
Apart from what was noticed, the spread of water-related epide-
mics influences the result of fish, farms, poultry, and cows, this
will straightforwardly influence the economies of nations [5-6].
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The most crucial factors to consider are the quality and
requirements of the water that is provided to hospitals, even if
paying attention to the quality of the water that is distributed to
homes is vital. This is because hospitals treat injured patients,
house cleaning labs, and operating rooms, and water is involved
with the majority of medical activities there since it is utilized to
clean and maintain hospital infrastructure. As a result, the
degree of medical treatment offered by hospitals is significantly
influenced by the water quality supplied to them [7, 8]. The
contamination of the water that supplies to the hospitals will
greatly affect the healthcare system in Iraq. The present study
focused on the quality of water supplied to hospitals because
these kinds of studies are very scanty in the literature. That is
why, the current study focused on the quality of water supplies
to the number of hospitals located in Al Karkh/side of the city of
Baghdad.

2. MATERIALS AND METHODS
2.1. Study area and samples

Four hospitals located on the Al Karkh/side of the city of
Baghdad were included in the current study. The samples were
collected from Al Karama Teaching Hospital, Albishara Private
Hospital, Al-Karkh Private Hospital, and AL-Karkh Hospital For
Childbirth. The tap was sterile by flam before sample collection.
It was taken 50 ml of tap water was collected in sterilized screw
universal glass. The water was transferred immediately to the
lab for chemical, physical, and microbiological examination. The
samples were collected from March 2023 to May 2023.

2.2. Bacteriological examination

The standard method of Al-Bayatti et al, (2012) was followed to
isolate and identify bacterial isolates from tap water samples [8].
Total bacterial species were determined by standard coliform
fermentation technique including presumptive, confirmed, and
completed tests. For identification of pathogenic enteric bacteria
water samples were spread on nutrient agar, MacConkey agar.
The plates were incubated overnight at 37°C, and after
incubation, cultures were examined for distinct colonies.

2.3. Chemical Tests

The standard method of AL-Dulaimi and Younes, (2017) was
followed to check the heavy metals [copper (Cu), Zinc (Zn), lead
(Pb), and cadmium (Cd)] [9].

2.4. Drinking water guidelines

World Health Organization guideline (2017) was used to identify
the quality of tap water in the hospital at Al Karkh/side of the city
of Baghdad, Iraq because it is widely used by various countries
and used to determine the quality of drinking water.

2.5. Statistical analysis

The mean value has been obtained using all values, and the
standard deviation has also been computed. Using the program
Origin version 8.0, the differences were examined using
Student's t-test and chi-square test. A P value of 0.05 or below
was regarded as statistically significant.

3. RESULTS
3.1. Heavy metal and bacteriological

Fig. 1 shows the average values of the heavy metals in tap water
collected from different hospitals in AL-Karkh/ Baghdad/ Irag.
The results showed that the Cu, Zn, and Pb were acceptable
values to compare with the standard values of the WHO. While

the Cd was higher than the standard values of the WHO-
published reports of WHO. The current study showed that out of
tap water samples collected from four hospitals at Al-Karkh side/
Baghdad, no samples were positive for coliform examination
test. The results of this study confirm that the microbial
contamination that occurred in some areas of the study was
caused by cracks and erosion in some drinking water
distribution pipes, fortunately, this erosion was far from the
sewage network, so the contamination that occurred was from
soil near the corroded pipes.
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Fig. 1. Mean values of the heavy metal (Cu: coopered, Zn: zinc, Pb:
Lead, cd: cadmium) of tap water collected from different hospitals
at Al-Karkh, Baghdad, and the WHO limits.

3.2. Heavy metal and bacteriological contains
in the tap water of Al Karama Teaching
Hospital

Fig. 2 shows the average values of the heavy metals in tap water
collected from Al-Karama Teaching Hospital/ Baghdad/ Iraq.
The results showed that all values were under the standard
values of the WHO. The microbiological study showed that no
samples were positive for the coliform examination test. This
confirms that the tap water supplied to Al-Karama Teaching
Hospital is within the standard of healthy water in terms of
studied heavy metals and coliforms.
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Fig. 2. Mean values of the heavy metal (Cu: coopered, Zn: zinc, Pb: Lead,
cd: cadmium) of tap water collected from Al-Karama Teaching Hospital,
Baghdad, Iraq, and the WHO limits.
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3.3. Heavy metal and bacteriological contains
in tap water of Albishara Private Hospital

The average values of the heavy metals in tap water collected
from Albishara Private Hospital/ Baghdad/ Iraq are shown in Fig.
3. The results reveal that all values were under the standard
values of the WHO except the value of Cd was higher than the
standard value of Cd that reported by WHO. The microbiological
study showed that no samples were positive for the coliform
examination test. That confirms the tap water supplied to
Albishara Private Hospital was within the standard of healthy
water in terms of studied heavy metals and coliforms.
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Figure 3. Mean values of the heavy metal (Cu: coopered, Zn: zinc, Pb: Lead,
cd: cadmium) of tap water collected from Albishara Private Hospital,
Baghdad, Iraq, and the WHO limits.

3.4. Heavy metal and bacteriological contains
in tap water of Al-Karkh Private Hospital

The average values of the heavy metals in tap water collected
from Al-karkh Private Hospital/ Baghdad/ Iraq are shown in Fig.
4. The results reveal that all values were under the standard
values of the WHO. The microbiological examination to confirm
the presence of coliform bacteria showed that no samples gave
positive for the coliform examination test. That confirmed the tap
water supplied to Al-karkh Private Hospital was healthy water in
terms of studied heavy metals and pathogenic bacterial
contamination.

3.5. Heavy metal and bacteriological contains
in tap water of Karkh Hospital for Childbirth

Fig. 5 shows the average values of the heavy metals in tap water
collected from Karkh Hospital for Childbirth / Baghdad/ Irag. The
results reveal that all values were under the standard values of
the WHO except the value of Cd was higher than the standard
value of Cd published by WHO. The microbiological study
showed that no samples gave positive for coliform examination
test. That confirms that the tap water supplied to Karkh Hospital
for Childbirth was within the standard of healthy water in terms
of studied heavy metals and coliforms.

4. DISCUSSION

Numerous studies have verified the connection between the
standard of public health and the water quality provided to
hospitals. Since the quality of water influences the degree of
medical care offered by hospitals, pollution of the water supply
to hospitals will have a negative and considerable impact on

both the quality of medical treatment and the prevention of
communicable illnesses [8].
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Fig. 4. Mean values of the heavy metal (Cu: coopered, Zn: zinc, Pb: Lead,
cd: cadmium) of tap water collected from Al-karkh private hospital,
Baghdad, Iraq, and the WHO limits.
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Fig. 5. Mean values of the heavy metal (Cu: coopered, Zn: zinc, Pb: Lead,
cd: cadmium) of tap water collected from Al-Karkh Hospital for Childbirth,
Baghdad, Irag, and the WHO limits.

The present study included a survey of the quality of tap water
supplied through the pipes to four major public hospitals in the
Al Karkh/side of the city of Baghdad. The current study sheds
light on the levels of heavy metals and the presence the
contamination of water with stool (indicating by presence of
coliform bacteria). The study showed that despite the old pipe
network, the level of main heavy metals in tap water supplied to
the four hospitals was within the standard specifications
approved by the World Health Organization except for the Cd.
The study demonstrated that the water provided to hospitals
was not polluted with fecal bacteria since non-fecal bacteria
were responsible for the detected microbial contamination. This
demonstrates that the water provided to these hospitals is not
polluted with feces, supporting the claim that the World Health
Organization-permitted requirements and ranges were met for
the water supplied to the hospitals included in the research.

The present study is the pioneer study, as the focus on the
quality of water supplied to the hospital in Baghdad is very
scanty that is why we were not able to compare the present
study with the previous similar study. However, the previous
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study done by other investigators about the quality of water in
Baghdad showed data similar to the data present in the current
study [10-13].

The reduction of the presence of coliform in the tap water
supplied to the hospital was due to the high level of chlorine that
was estimated in water supplied to hospitals [14, 15]. The high
levels of chlorine play a major part in killing pathogenic
microorganisms, particularly fecal microscopic organisms, as
fecal microbes separate from people and creatures [16], it is
characterized by their low resistance to chlorine as compared
with natural microbes in soil and water, which have adjusted to
difficult natural conditions [17-19] and this clarifies the
separation of non-fecal coliform microbes within the drinking
water provided to these healing centers.

5. CONCLUSION

It can be concluded from the current study that the quality of the
tap water provided to public hospitals is almost within the
standard reported by WHO. That proved that the water that
supplied to the Al Karkh/side of the city of Baghdad is almost
good quality especially in terms of heavy metals and non-
contaminated with pathogenic bacterial indicator (coliform
bacteria).
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