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Abstract: Swimming pools, due to the presence of different society segments at them and appropriate
environment for transferring different diseases are important in terms of health 1ssues, so the aim of this study
was comprehensive examining of Kermanshah’s swimming pools water and comparing its results with national
standards. current study was descriptive, cross-sectional study that was conducted i Kermanshah’s active
pools. In this study, besides determining the general characteristics of pools through interviews, fecal coliform
and physicochemical parameters such as residual chlorine, turbidity in the sampling site were assessed. Finally,
all calculations performed by SPSS Software (Version 16) and statistical sigmficance was considered at 0.05.
The results showed samples, 15.2% had fecal coliform and residual chlorine levels in 17.2% cases were higher
than standard level. According to the results, fecal coliform has the lowest accommodation with standard
indicating the requirement for continuous monitoring of water’s physical, chemical and biclogical
indicators and control filtration situation and disinfection of pools water and also alternative antibiotics 1s

recommended.
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INTRODUCTION

Swimming pools, due to the presence of different
society segments at them and appropriate environment for
transferring different diseases are important in terms of
health 1ssues, because by adding materials from the
swimmer’s body such as hair, fat, gastrointestinal,
reproductive and respiratory microbes and other harmful
bacteria and wastes on skin, pools water 1s contamimated
and many people who use the pool are prone to various
diseases (Ghaffari et al, 2013, Mechdinejad, 2005).
Generally, swimming pools water are contaminated
through the addition of body fluids and substances
such as sputum, mucus through the nose, fat, hair,
gastrointestinal tract which can be removed from the
body. So by chemical and biological contamination,
disease transmission will be taken place (Salvato, 2003).
Pool’s water health criteria 1s similar to drinking water
standards. So pickang up 1 or 2 samples during week 1s
appropriate in terms of bacteriological examinations. For
optimum use of pool’s water to swim and to have fun, the
water must be completely clear and lucid (Sohrabi et al.,
2016). So, in terms of review, the situation of qualitative
water health indicators in swimming pools, the physical

and biological factors are the indicators of water quality
in swimming pools. Regarding the standard has a major
role in the prevention of diseases. Physical factors such
as turbidity, materials and bacterial factors meluding total
coliform were assessed. Coliforms are considered as an
indicator of fecal contamination. In a study by Ghaneian
which was conducted in swimming pools of Yazd, the
results showed that population mdices of heterotrophic
bacteria as well as pH and temperature had the least
conformity to standards which suggests the requirement
for continuous monitoring of water’s physical, chemical
and biological indicators and controlling the situation of
filtration and disinfection of pools water. In the study by
Zangiabadi ef af. (2011) who has shown n wremia, water
quality of subjected pools were not fully comply with the
standard (Cappello, 2011). In a study by Nikaeen and
colleagues reported in Tsfahan which pH measurements
parameters and residual free chlorine had the minimum
comply with standards and heterotrophic bacteria and
fecal coliform bacteria were the commonest detached
bacteria from swimmimg pools (Fadaei and Amiri,
2015). In a study by Yousefi (2010) in Sari, there was an
adverse statistical relationship between residual chlorine
and the presence of Staphylococci. Also, the study by
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Papadopoul et al. (2008) in Greece showed that 67%
of the samples were standard in terms of microbiclogy,
a total of 107 departed bacteria, 38 cases of resistant
species were included Pseudomonas alkali Genesis,
Staphylococcus aureus, Pseudomonas aeruginosa and
Klebsiella pnewmonia (Papadopoulou et al., 2008). So,
the aim of this study was examimng the physical factors
such as turbidity, chlorne assessment and microbial
agents such as total coliform in swimming pools water of
Kermanshah (Iran).

MATERIALS AND METHODS

Current study was descriptive, cross-sectional study
that was conducted m Kermanshah's active pools in
terms of water’s physical and microbial condition were
studied and in this study, 99 samples were taken from
swimming pools. In order to qualitative assessment of
sample m a 500 mL wide span bottles and sterle,
contaimng 10 drops of sodium thiosulfate seolution
(to neutralize the residual chlorine water) was taken and
was transferred to the laboratory n proximity to ice and
immediately were tested Microbiological tests were
conducted in Kermanshah city’s health center. Sampling
time range for various swimming pools was different and
was between of 9 am to 10 pm and sampling picking up
time was when the swimmers swim i the pools in order to
have a samples in a real and critical condition. Sampling
point was chosen the exit water’s root and free residual
chlorine parameters was measured. Also, measuring
the turbidity was performed by the turbidity meter
(HANNA Model made in Ttaly). In order to perform
the microbial tests, Standard method book 21 M
(Martins ef al., 1995) publishing was used. Physical tests
were included, turbidity and microbial tests, including
coliform detection tests. Finally, the obtained results
were entered to SPSS Software then these obtained
results were analyzed by comparison with standard

method.
RESULTS AND DISCUSSION

The results of turbidity, chlorimetry tests and
fecal coliform detection test i1s shown in Table 1.
According to the results of table, the residual chlorine
was less than standard limit and the amount of fecal
coliform contamination was much higher than the
standard range specified by the institute of Standards
and Industrial Research of Tran, WHO and EPA (Fig. 1 and
2).
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Table 1: Mean and standard deviation of turbidity, chlorine and MPN

Variables Number  Min. Max. Mean SD

Turbidity 99 0 8 1.24 0.878

Chlorine 99 0 3 1.10 0.896

MPN 99 0 1150 20.32 124.203
CONCLUSION

Daily expansion use of swimming pools and on the
other hand mmproper monitoring and maintenance them
can cause serious risk in terms of public health The
results of this study showed that in some subjected
pools, microbial contamination has been shown which in
other similar studies have shown consistence results with
our study (Mazaheri, 2009; Salvato, 1992; WHO, 2000).
The study by Papadopoulou in Greece showed that in
32.9% samples the microbial contammation were above
the standard level that had smaller amounts than present
study Martins and colleagues in a study in swimming
pools n Brazil showed that HPC (70.4%), Total coliforms
(13.3%), Staphylococcus aureus (9.1%) fecal streptococci
(7/7%) fecal coliform (5.6%) and Pseudomonas (2%)
were positive tested (135). In a study by Yousefi (2010) in
Sari  showed that 91.3% of samples
Staphylococcus aureus, also in line with the current
results, there was an adverse statistical relationship
between and the presence of
Staphylococei (Yousefi, 2010) which show more than

existed

residual chlorme

current study. Given that Pseudomonas aeruginosa and
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Escherichia coli are sensitive to chlorine, their existence
in water pools is a strong evidence in incomplete
disinfection of the subjected pools water. This represents
that favorable residual chlorine and appropriate use of
purification and chlorination systems and not entering the
environmental contaminations to pools water can remove
this bacteria and other important bacteria and thereby can
guarantee swimmer’s health. According to the results of
current study showed that 15.2% of examined samples
were observed fecal coliforms. According to the results
that there was an adverse statistical relationship between
residual chlorine and coliform contamination. In line with
our results, in a study conducted n Italy on swimming
pools, 36% of subjects have been observed bacterial
contamiation (Tesauro ef al., 2009). Other studies
confirmed our results (Alborzi et al., 2000; JTaponi et al.,
2004). Also, a study conducted in United States, 11% of
Pools was shown microbial contamination which the most
principle contamination was mentioned the inaccurate and
msufficient exploitation of the pool filtration systems
(Cappello, 2011). Pearson correlation test showed an
adverse relationship between free residual chlorine and
subjected bacteria.

Considering that the amm of this study was
comprehensive examining of Kermanshah’s swimming
pools water and comparing its results with national
standards. This cumrent study was descriptive,
cross-sectional that was conducted in Kermanshah’s
active pools the results of fecal coliform had the
lowest correlation with the standard which shows the
requirement for continuous momitoring of water’s
physical, chemical and tiological mdicators and
controlling filtration condition and disinfection of pools
water also recommends antibiotics alternative.

REFERENCES

Alborzi, A., B. Pourabbas, H. Salehi, B. Pourabbas,
B. Obeoodi and MR. Panjehshalin, 2000.
Prevalence and pattern of antibiotic sensitivity of
methicillin-sensitive ~ and  methicillin-resistant
Staphylococcus aureus in Shiraz-Tran. J. Med. Sci.,
25:1-10.

Cappello, M.A., 2011. Assessing bacteriological
contamination in public swimming facilities within a
Colorade metropolitan community. J. Environ. Health,
73:19-25,

Fadae1, A. and M. Amiri, 2015. Comparison of chemical,
biological and physical quality assessment of indoor
swimming pools in Shahrekord City, Tran in 2013,
Global I. Health Sci., 7: 240-248.

Ghaffari, F., S.N. Jahani, F. Jafarnejad and H. Esmaily,
2013. Application of donabedian quality-of-care
framework to assess the outcomes of preconception
care in urban health centers, Mashhad, Iran in 2012.
I. Midwifery Reprod. Health, 2: 50-39.

Taponi, A., A. Alborzi, M. Rasouli and B. Pourabbas, 2004.
Modified DNA extraction for rapid PCR detection of
methicillinresistant Staphylococei. Iran. Biomed. J.,
8: 161-165.

Martins, M.T., M.I.7. Sato, M.N. Alves, N.C. Stoppe,
V.M. Prado and P.S. Sanchez, 1995. Assessment of
microbiological quality for swimming pools in South
America. Water Res., 29: 2417-2420.

Mazaheri, M., 2009. Determination of aflatoxins in
iumported rice to Iran Food Chem. Toxicol,
47: 2064-2064.

Mehdinejad, M.H., 2005. The determination of health
indicators of water quality swimming pools of Gorgan
city. I. Gorgan Univ. Med. Sci., 5. 89-95.

Papadopoulou, C., V. Economou, H. Sakkas, P. Gousia and
X, Giannakopoulos et al., 2008. Microbiological
quality of indoor and outdoor swimming pools in
Greece: Investigation of the antibiotic resistance of
the bacterial isolates. Int. J. Hygiene Environ. Health,
211: 385-397.

Salvato, JTA., 1992, Environmental Engineering and
Samtation. John Wiley and Sons Inc., New York,
USA, pp: 214-472.

Salvato, I.A., 2003. Environmental Engineering. 5th Edn.,
John Wiley and Sons Inc., New Jersey, ISBN:
0471418137, pp: 310-465.

Schrabi, Y., T. Kamran, 3.C Shadi, R.T. Farshad and
A. Diyari et al., 2016. Surveying hygiene indices of
water of swimming pools n Kermanshah City (Iramn),
2015. Res. J. Med. Sci., 10: 302-306.

Tesauro, M., A. Biancln, M. Consonm, M. Bollam
and M. Cesaria et al., 2009. Hygienic profile of the
water in Milan swimming pools: A three-year
comparative study. Ann Hyg. Preventive Med.
Commurty, 22: 345-355.

WHO., 2000. Guidelines for safe recreational-water
environments: Volume 2; Swimming pools, spas and
similar recreational-water environments, final draft for
consultation. World Health Orgamzation, Geneva,
Switzerland.

Yousefi, 7., 201 0. Determination of swimming pool water
contamination status to Staphylococel oreos n Sari
city. Iran. J. Health Environ., 2: 178-187.

Zangiabadi, A., R. Aali, A. Zarei and R. Ghanbari, 2011.
Spatial analysis and health grading of swimming
pools. I. Health Syst., 6: 800-809.

1639



	1657-1659_Page_1
	1657-1659_Page_2
	1657-1659_Page_3

