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Abstract

Background and purpose: Non-compliance with the principles of swimming pool water hygiene
leads to health problems and the transmission of diseases to swimmers. Given the importance of water
quality control, the present study examined the physical, chemical, and microbial quality of pool water.

Materials and Methods: In this descriptive-analytical study, comprehensive microbial and chemical
sampling was conducted on five active indoor swimming pools in Kashan, Iran. Samples were collected from
each poolin fourreplicates. The parameters of residual free chlorine, temperature, turbidity, pH, heterotrophic
bacteria, fecal coliform, and total coliform were examined. Microbial and chemical sampling was performed
weekly for one month, and the samples were tested according to standard methods.

Results: Inthis study, 65% of the samples were within the standard pH range (7.2—7.8). Ninety percent
of the samples had residual chlorine levels higherthan 1 mg/Il. Escherichia coli bacteria were not observed in
any ofthe samples. Twenty percent of the samples had fecal coliformcontamination in terms of most probable
number (MPN). Ten percent ofthe samples hadturbidity exceeding the permissible limit of 0.5 nephelometric
turbidity unit (NTU). The average temperature of the pools was calculated to be 30.99 C.

Conclusion: Thetemperature of swimming pools in Kashan did not comply with the standard. Half of
the microbial contamination cases occurred when the residual chlorine level was outside the standard range.
According to the findings, it is necessary to continuously monitor residual chlorine levels and control pH to
maintain the bacteriological quality of swimming pool water. It is recommended that swimming pools
implement measures such as installing advanced disinfection systems, continuously monitoring pH and

residual chlorine, and enhancing temperature control to prevent microbial contamination.

Keywords: swimming pool, microbial quality, physicochemical parameters, coliform residual free chlorine

J Mazandaran Univ Med Sci 2025; 35 (245): 107-114 (Persian).

Corresponding Author: Rouhullah Dehghani- Faculty of Health, Kashan University of Medical Sciences, Kashan, Iran. (E-
mail: dehghani37@yahoo.com)

107


http://jmums.mazums.ac.ir/article-1-21703-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-09 ]

ops—3jls (— S ib)y ey—Lc ol Bl alas

(1oV=111E) ISl Jlw sl3)d PICO ojladd  @aiy § (W )03

slib slo paiwl ul L9 FSie g LLeubgS) jub CualS )
IE:F Jlw ja glbls jaub

'Sl
olj uS1 4ebl
RE S
LTk gz
' #Lo i
F@LEA) al o

2.8

Il 5 bl NS sloml Eely ¢l OT e (13548 5 (28llg d gl Sule pude 1030 9 il
(S S gy 4 ol aadlle (DT CdS U RS Coeal 4 e b osh e OIS 4 Sde lags)le
el sy el O o5 Ss s olands

Do & QLI g 5o I oy Sl pead 0 Sl (o = ho 5 addllae (5] 55 by 9 dlse
AS b el s B (65T e SIS 4o B L il a5l s g ol plandl gliasd 5 (09 Sen ol ()13 080505
NB mop 2050 JS p AN s (o be padST 5 g s Sl Sl PH «uS (pl 4z cebiledl 15T
Slaiss b Gllas baises 5 b plail ole ) Se (b (Seis Spso 4 glend 5 (098 13 pase0 23S
Ll iole T 5 skl

IS 6ol bt as Ao y3 A0 .t g (V/Y=V/A) 3,15kl PH (g0 8 3 o gai sy $0 o ol s laadl
Shls b gl Ao ys Yol sdaline L5 L 3/ (6 ;SL b gad ¢us g 02 oy ) Mg/l i NG el
(los gy + /O NTU Slowe dom 51 iy 3087 (11 atigad oo p3 V0 s s MPN o o3t p,alST (S5 0T
L dslous g o 3 ¥ /A0 b gl (Sl sles

BT Slej 9,5 (o 5IT 550 g0 ol il b 35 OLBIST g (sl gla il o)l o ar > rrliiinnl
5 obladl IS pglie 2l Sl 05N R il @ a5 s 2kl d 55 e bladly IST Ol e 4T 55 003
oshien b pial o 55 0 gty 5 255 planil Lo la el OT (65505 S CkS L sk o PH o8
o bladl IS PH ot (5L (15508 48t oot i i SLII (9 S sl S5 AT 51 (5,8 ol
S 3B Les J S 5 g s

a.ULa...'.;L:Jb'TJlfcrjé.:lfc)&d.A %)Téhjn\)\g:cgj})g:n L;J‘}JT cj’».lu‘ uT Q.:a:fg;.ljl-u :(SAJS‘SLE Djl,

E-mail: dehghani37@yahoo.com ) LA LT (S e o1 W bltgs SCals LS - Han dll 75 iglamme wilge
Oal LS OIS (S ke il (bl 0aSCuils asms Sl witige 0n 8 5 s Sge ezl ol s Slidow e clase Sy alis 80N

Ol LIS OLalST Syl o3l (L bldgy 0aSCii1s cdamn Coblilgs g 03,8 5 oadlw e olairl ol 56 Dliiond S o o Sty iyl WSS
O QLIS (OLaIS” (S ke oSl (ol oSl (5l ol 5 (et 50T 035 5 and 355 (sl (ke Dot S e ¢ lyslonl ¥

Ol COLAIST (OLaIS™ (S sl o3l (bltgy 0dS8i1s cdamn blidgy (punkign 03 8 5 CBlr  Jisn oozt ol g iios 0 ol F

VECRV/YE g VBRI D Sl S ol s AASAZARVAL G ISR

V€0 1€ 31334 PIEO )lash «@aiy § (w 2)gs Ohjls ¢Sy ool alGibi)s alas oA


http://jmums.mazums.ac.ir/article-1-21703-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-09 ]

uljlﬁn&b g u.il.ﬂ.lslll.ll.l

S5 01l 53 0K 5 olb, Lo g (gland o
L o5 (55T e ot plonil L (sla
5 a5 sl f T o sl s o s e 55U
33 modbodalin pual OT 55 L silSe 8 sl ST
$PH 5 oliladly ISy 5uS clos 0 g ol 2oy o
08l 555 (6,15 sme dlaly o, j:}ﬂ
Ol J 53 el b g5 487 s (glanllas s
Lad gos 5l Lo y3 Fo/FY 5 aS Ul st A el
(S S 55l 5508 el S
2 S w Listis T lisass g s (£ ke p A
Ao 35 e 35l se 3 a3 FYIVE 5 YE/YD K/ 4
SIYYY s K5 slaadlas (WS35 o s llae
¥ PH 5 OsS S0le 45 s el 4 e
OT mosde 55535 3 lulinl Gllas 4S5 40 #/AY
P.aeruginosa S.aureus sl a ;S iyl 3
VP OF A s 5 4 Klebsiellasp s Bacillus sp
oz 3l o gee 58 0K S JT 905 dus s YF
Ll Iy o3 5 (glo s g Cmad) 5 LS (la Sl
Sl o alols L oSG 5  pun sl sla o
S 5 ol (655,00 Ll Lm0y 525 50
Ligy Cadibes Sloj Jool s 53 b gy opl 3l ool
aS S n paeia ) b gl OT iSO s
5l il S e 53555 S 4 gy ol 5l gL
i1 5 e sl 01 s 4 Sl ) Slads 5 5
G ) 5 Gl LaylST e ol 5 LS e
S IS Cenl a5 13,8 a1 o e
ot o el el g e gl el 55 OT
Sl o il OT (9 8o 5 (ol oS50 53 oS

C_~w| 4.'2:-‘5;_’_ c\f"‘ dl.w DL LQL&‘{J@&

59 9 519
I S L (Mo = (o 5 adlllas (0
e 0 URKAUMS.NUHEPM.REC.1403.028
o8 tils Ly 5T (gls el Jols QLS g Jleb L

do 2o
S I N | . 3 Y BT [P eSS L
93,03 Calies s glaesy 53 (3L Hlaw 0116 b
Glal b ol o ool i gl pzal 55 ol
Ml lazl Ol g Sleys 5 2o & 55,
s slres S pslis oslizal s a5 b
5 lazrl 5 @alatl St go (i ¢ b O] S
o 58l e Vsoma la Sl (ogline (63 3 Lblgy mbo
JUas! . s O SLs gl o golaw 5 (S 54T
3 ol (S 01 Sl 4 Lt gl ezl T 1 (65l
Do ST L (g plad b T ST ok G2 b
oLsy 5 godw (sl T Sl o5 03Lizul L0 P58
Log OT oS Sl ol e ol
il el B L o3 o IT 13 s5les 6hré‘fj‘)1§f
dolse e liite (93,05 2o o o shlasls ol I
Ol 5 il o L gla Sl 53 s Koo (6150 ke
b Gl A5le Olasl oo gdube b Solomd 5 5 Ol oo g5uke
G S ITL 5 blea b wg Slod 5 Olas ST
L gla sl 51 adie (slagslow 31 MAEL o S
Sl (b gl g camam (S 5i5 S 015 0
Ct}_;u&_(ﬁ;);,_xfgwwgvs\,uE,A
Slaisisie 5 L 0SB Sisde ¢ oS
R (A3 0 Ll e s le o g ST SO 1 (AU
(S 3 G ager ) 5o 2 55 53 S o IS
3548 o S e (6,8 S 5 placd Sl go L
Sl L OF s ls sy g sl OT s
S s9Se ST 0l g3 bl 5 o plars sS4 53
213548 wle Ul 5 e D598 e ) 5b 4 L
(e e (6l pde iz ea 3 b o gllas
A5 e 03liial 3550 (615348 ralS 5 olsuS
s godkd | oley LSL“('-“:-;\?J‘};:‘ AL el
35 silisee Sladllas .(00)5 42 0 Tl 53 (g ley JUi
3 il OT (s S 5 ol S5 0T (o o

)}dud\ﬂw‘ewrbu\d"(tﬁjdugﬁj)

109 1€ 1€ 31334 (PIEO d)lash «@ady § (w 2)gs

Ohjls (3} eole alGibi)s alas


http://jmums.mazums.ac.ir/article-1-21703-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-09 ]

OIS Yol 5L sloyatwl T (10)510 § (AaxiinTias CaS

T s DS L R S g

A dlos (/00 (5ls sae é““) Oy

S 9 Laasly
S o 1 s gl el T iS5
oM L 5 O Sl adime la gyl JLisl
S ol Sl BB 2 5 55508 0l O S LS
Tl 63 3 Ldligy el (i L5l 31 5l
ST o gn Nl 5 oo oglie Kia b 5 (65l
ko 15 ban slacs S g5l 4 Sl OT
22250 ke Glag)l 5 (o e o ST
T 95 5 gl K55 CodS GOl sandllas
sle ¢S S 4 0Ll g8 Jla gls el
S ol s 23 8 55 s 30 sn (i)
s S 5 ol iS58 sl sl (68 51
¥ ool g 3 ) 2 3590 L (Sl il &S5
FO) 53 <Y oyleds Jgdar 4 dom 55 b .l 0l 0303 OLES
o3 gde 53 odiladl IS Hld e 4 sad VW (Us )
Vo) slledl o7 IS ale o (F=) mglt) 5,1k
oled 53 3 g 3l kil 63 g 3 b Bl O (Ap )
YU Les paliae syaa Yo (Aoya Vov) Lad e
e 3,1kl ) (Y0-"CY4° C) 5 )luilenl (g0 sutous
Gl s VY Lo s luilial 5AFVY (o las L 0ol )
oo 3dme 1 5 o e pal 0 (Ao yn Vo v) il bes
sl Sl OT 5l 5 sl lazaly) 545 5,10kl
e Jardly s (Sl Pl o s slaollis 5 Ls
S0l s b Sl S pawid glas s,
Dl o) Las 0 a5 OIS Jaes 5 Dl
o33z 3 PH lUie 4 503 V¥ (Ao ;3 50) 53 (VFAY
s Y (doyn Vo) 53 LS 5 (VY-V/A) 51kl
5C/0) NTU 5,1l 31 5 s Sy 5dS 1 daa ads gas
PSR BN S I DU JACIS PR TG <
33 eolal e YN0 Jlu 55 48 (glantllas 53 55

15T AS 5pH clas p3lie (Kb ks plonil Olukes

3 shas 5 Aol e o (Siy e ols LIS
S 4 2T s S 5 bt (3P Lends
ol 3.0 8 5,5 3y e (S ) ole )
Sy do L (gl Bzl OT 51 5a3 Yo sluss i g%
ol 53 L el 16l p wiged oAb Subls ,  Sean
:l..\_g.?é)bj‘uf..;;;lsé:rszj B rl’u\ P
Gla (S ns ple s slilinl lal ool Sls
ok 3 peel g 513548 gy alax I s sl
PH sLa el ol ol @10 ¢ oyled g o
A (Gl S g e 53 g okiladl ST IS e
5 bt bl JS e ilS s S Slisle3T 5 oy 5aST
A ol M isla3T 5 oSds 550 sl s S
ST JS5PH (6,80 5100 61 e p&iule 3T sla sy
$DPD) s pH 5 e S oSl el Slasl,
L s el O (slas .t oslicwl (PHENOL RED
T D5k Sl eslizal L& ysS (s 0 g guiles
SR el S S e s (HACH) Jus
slag Sy (e slap 4S5 S0 28
FRC RS P NEC e - PRI RN PYRC S PY PP
wgg@ug@pjmo:m\ iy Skl
ARV oLz Lol l o 5,6kl b sla LT 1 otaT
5 U glaial ) s auglis VY ¥ L 5,k
(el Pl ab slaells 5 s gls pal ST 2L
Cds 55 o il Glas gaia s 5 ba foall ) g2
o dSia g5 LS s 5 Dl S0 IS 5 Lo

adllae 300 i sla il gla 551 osked oo

ST Al ST e g TN )
st T e 2 F G5l ) AL s il
o T s s Gl AL S ol ]
dr T (s e P Y N SN RS Aol el
e T A 5 GSLAD S Spde dBais sl
dr T oses 25 G5l A JS k5T

CA.?- Lg\.ﬁob‘; LS‘J.’ SPSS;» )‘Js\rj )‘ salaw! L1

Ole dials il ¢ Jlsl 5 o ys (sba el ol (5T

11€0 1€ s13)a (PICO d)lails «@aiy § (W )93

ohdjls Sib}y eole oGl )s alas 1o


http://jmums.mazums.ac.ir/article-1-21703-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-09 ]

uljlﬁn&b g u.il.ﬂ.lslll.ll.l

33 35 5l wl 0 gdmxe I )_ir_f 35T edlesl
L o551 53T YF Jl o edd el (el
590 Sk gai 3l o )5 YV/Y 5301, 5 Natnael
035 5 kil laze 51 YL IS r,étlf Dldde candlas
VIV 55 LS oiladly IS e o5 ol Sl 5 oyl
3kl (o3 gdmn j3 o) 5 3 90 (GBS gos oy
plowil Niyungeko L. 5 S K5 sandlbs 5 (1)
Sy 5 il dew o 1 AS AS jedeine 3554 edd
A e IS0 4S5 gl o G T candllas
) (wal.:a /0= \/F (Gos9da 45 rf)\.,.u 15T
o (6,8 o1l la el 5l Ole  Soses (Y)5 4 2]
R RSO PNEPEP] S PSRN PIRES
5 bt sSSi8 sla ol 5l Somen o Aas o0
3G 3 gy (Sols sme bl &85 5 2 slas ST
Lo SU 5 La bl ol s sl y 5 (P>4/00)
AL r o sSne alal ) G K555 5
Gkl ) D)5 5 les o el 5 JSTp RIS 0L
sodledl ST 5PH o gadaly 3505 5 25 s
p ST e g5 5 bl o WSe dlaly 6K IS alS

(P<e/40) 3 15 3925 (s )l3 sae alal, pH 5 S

Sledd Cils p sladigas 3l dpya Vv yo oilesl
ﬁ;La»,;Jl.uL:w\ble:r.wam 3y Sla Sl
Ao 5 e el Aoy Ve 3 Oy sS S0k
YoYs Jlw s oS s slandlas s (08)5 5 5|kl
AYIYY 53 PH jldie o8 A jasis cldplasl 5,5 5
Loy Ve pnedilesl alT S (Lad sad 3 Ao s
S 5 s Bl gl 5l o 5300 53 oy guS gles clads gul
F (Ao )a Y)Y o ylad Jgd asdom 5L (V)2 55,k
Olen 02 YL s 5303 JT 0 2S7 4 a1 55 50
OT 51 dar 50 osles szl Jls ¢ JS7 o adS™ Ss T
Slr3p) osled a4 by e oS s e 4
(o3 0) L el 51 G gt 53 0 s punad e
ST 5 4is Sl (AT L2 (o ke o ilST
*) CRUMMI Laas sas aan 55 <S5o 555 50 gla s ST
e 25 (SY e ml) skl 51 5087+ (Ao
SR s ol 5 o 6,5 Sl s S sl
0313 a5 ki ged | &S5 pn 53 oS 3 A5 LS 2
ST 25 4 s g S 0 IS OT 5l ey 5 s
0t 348 55 Jb 35 plop0oyled Sl 4 by s

S H1aae O o pleds Sl 533 e g0 (Slad gad 3 Ay

G5 % ga 3550 Gla tal ¢SS 4 b il OT (05,500 5 obawd = S 5d gla eyl slie 1Y o5ked g

Ls JREIENTY SsS

Sagsse sl S STl

pH ) g™ NTU) (CFU/mD) (MPN) (MPRD I e 45 Rt Aete
AN A Yy oY \
VA VW Y4 DA Y
Vv YVF Y/A AA Ao Ad !
VIV Y\/¢ \lAd /AN NAY ¥
viv Vo Y Ding A\dAnd \
A4 Ang IA g Y. Y
VIV vy Y/A FD Al !
VIV Anlad Y/A oYY \d
NY Yon Yy i ArAnd \
Vv \ Y oY Y v
VIA And Al «/FO . Al
VA v YA v ¥ ¥
vIY \ \rhl atd IV \
VIV Y/ f \/F Y Y
.
Vi Y \/F /YA Ad
) YA/A \lAd A 4 ¥
14 W QLY iid NAY \
vy vy /A iid . Y >
%14 vy \/F Diad 4 O/FA Ad
1y " /4 it o ¥

m 1€ 1€ 31334 (PIEO d)lash «@ady § (w 2)gs

Ohjls (3} eole alGibi)s alas


http://jmums.mazums.ac.ir/article-1-21703-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-09 ]

OIS Yol 5L sloyatwl T (10)510 § (AaxiinTias CaS

b el T ol 5050 glo it sla eyl (Sl Ol 4ials) wilos Gline Ol smil) 5 0ke 1 0 5ked Jourr

Sosiam sl S IS ks abiladl 25T 17 Los ST
] pH ol ole
(MPN) mglt) ¢ NTU)
(S sl Ol aials) wloo 5ele Ejlne U1l

+(FYY) (VD) /00 EYOV E VALY 00 T/ OF £ \
() ) SR N DV W E 5 Y
N\riap] +¢) JEYE AJY + Y VA ©/A) YA E Y v
< (FI9V) <) A EAY/Y + XY VIFY P YTy S E Y ¥
YA @ 0) Y/ (VD) V4D ey + /Y0 7190 48 ENY + A /FF °

il e e glaslae Uiy Ctlles (Umyn40)
PO led purld )3 JS Glap ST Conaxr
S AT 5 AL S 5l Ol s izl plo L1y oglis
il S e S 1 gl ol ST VL
Sl S o0 oled el skiledl ST ST L
s e OLES § pdgm ol 5 Cls 3l Ly
S 5 e B SS 5 3lld L el
p\!;g;_.w\amwjﬁjswtd\);@s; IV
Lo il 5 Le o 4t 3 SISy e o
o o sSas el o 5 b sd el ke
i Ol 35 oo Lip 2dST L oliledly 55T IS7 5l
Sl Sl 2950 (5307 35050 plas L85 02 8
2355 3kl d= 55 sliledl JST Ol s 457 5 4 053]
P 5 3D (UN Sldges @ ol 5 B 55 5eT 1A
2 S 5 sl 558 Slp bl o

S 35l
5l 534S gl Ciglae ket
G2 9TV OV b oyl s b Sty
Sl DLl S p ke ol 2blgs SSgles |
Of g il T 0L, 5 (655¥s 85 LT
038 (555 5 5L Ok La g ) San s 4 50

s o (55l Sl

References

Hassanein F, Masoud IM, Fekry MM, Abdel-
Latif MS, Abdel-Salam H, Salem M, et al.

st 5G5S o S 16 05l0 Jgu
JS A 5 S e S s

St ST A
. s pH 98 - AL
55 5 7 odilaly

P=o P =y P=—d p=-¥ X

) Sy e sl s S
I = /AY =5y I =+ /AY I =08
P =y P =ay P=m P=-uw

) 5 AL
r=s F=/Y  T=AY T

Sheslial 31 dia O Sled Cwdw 45 L0 T
b i) T (g S ST S5 oo il
bl el OTL ol Y ol s il
osls ulis Hltis (sl 5545 gla5AS e
Lvga gl ST 555500 53 b sl 15548
e o 3 0T coT 4y el QLS 5 0l Sl

Al T oot 55058 5 (s S S
Wl 5 n 5 Tl Lo o O S Bl b s ) s
5 s o388 S len Sl il pl il sl Loy
Oodon ol ey o LSS ¢l 1y i
Sl dr Ol S sl Jla s 5 (85550 /8
SWas bl 03 gdoes 53 Ua Sl OT j3odd S5 a8
Dbl F e Al oy 5 el o (6 g S 0 e
s O St ay sy s S e il 2K
Sloy9s Sy gao s Szl OT L ol (a)'Y [RUpER W
sl Blo U 5,8 15 o 5 gy 3050 olite
352 OLF LS ol IS i

S50 gl syl Ol 53 s Ol 4l

GG Do3dS 5 (Ao ) S s gl

Environmental health aspects and microbial

infections of the recreational water:

11€0 1€ 313)A PIEQ )lasd «@aly § (w0 2)gs

ohdjls Sib}y eole oGl )s alas 1np


http://jmums.mazums.ac.ir/article-1-21703-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-09 ]

ul)lSam g yils,Sjl

Microbial Infections and Swimming pools.
BMC Public Health 2023; 23(1): 302. PMID:
36765300.

Firuzi P, Asl Hashemi A, Samadi Kafil H,
Gholizadeh P, AslaniH. Comparative study on
the microbial quality in the swimming pools
disinfected by the ozone-chlorine and chlorine
processes in Tabriz, Iran. Environ Monit Assess
2020; 192: 1-18. PMID: 32666262.

Dilnessa T, Demeke G. Microbiological,
physical and chemical quality of swimming
water with emphasize bacteriological quality.
Glob J Med Res 2016; 16: 18-27.

Bonadonna L, La Rosa G. A review and
update on waterborne viral diseases
associated with swimming pools. Int J
Environ Res Public Health 2019; 16(2): 166.
PMID: 30634384.

Adhikary RK, Mahfuj MS-E, Starrs D, Croke
B, Glass K, Lal A. Risk of human illness
from recreational exposure to microbial
pathogens in freshwater bodies: a systematic
review. Expo Health 2022; 14(2): 325-343.
Ubuoh E, Onyeizu U, Uzonu U, Okechukwu
I. Assessment of water quality of the selected
recreational swimming pools in Umuahia
Metropolis, Southeastern Nigeria. Umu J Eng
Technol 2022; 8(1): 74-87.

Robles E, Ramirez E, Sdinz MG, Martinez B,
Avyala R, Gonzalez ME, et al. Microbiological
and physico-chemical study of swimming pool
water. Int Res J Adv Eng Sci 2019; 4(4): 15-20.
Huang Z. Swimming pool-associated viral outbreaks
in China: causes and solutions. Front Public Health
2024; 12: 1480680. PM ID: 39776478.

Ptak A, Szyc M. The Impact of Swimming
Training on the Course and Symptoms of
Bronchial Asthma and Respiratory System
Function: A Literature Review. Qual Sport
2024; 27: 55-60.

10.

11.

12.

13.

14.

15.

16.

17.

Hashish E, Merwad A, Elgaml S, Amer A,
Kamal H, Elsadek A, et al. Mycobacterium
marinum infection in fish and man:
epidemiology, pathophysiology and
management; a review. Vet Q 2018; 38(1):
35-46. PMID: 29493404.

Cohen PR. Pool toes: case report and review
of pool-associated pedal dermatoses. Cureus
2020; 12(11). PMID: 33403185.
Gholami-Borujeni F, Mousavi S, Niknejad
H. Microbial quality investigation of
swimming beaches in Mahmoudabad, Iran
2019. J Mazandaran Univ Med Sci 2020;
30(188): 144-150.

Yang L, Chen X, She Q, Cao G, Liu Y,
Chang WW-C, et al. Regulation, formation,
exposure, and treatment of disinfection by-
products (DBPs) in swimming pool waters:
A critical review. Environ Int 2018; 121:
1039-1057. PMID: 30392941.

Carter RA, Allard S, Croué J-P, Joll CA.
Occurrence of disinfection by-products in
swimming pools and the estimated resulting
cytotoxicity. Sci Total Environ 2019; 664:
851-864. PMID: 30769309.
Wyczarska-Kokot J, Dudziak M. Reuse—
Reduce-Recycle: water and wastewater
management in swimming pool facilities.
Desalin Water Treat 2022; 275: 69-80.

Rezaei N, Dabiri S, Getso MI, Damani E,
Modrek MJ, Parandin F, et al. Fungal
contamination of indoor public swimming
pools and their dominant physical and
chemical properties. J Prev Med Hyg 2022;
62(4): E879. PMID: 35603246.

Yarahmadi T. An Investigation of the
Sanitary Conditions of Water in Public
Swimming Pools in Lorestan, Iran, and Its
Comparison with the Current Standards of
This Country. Yafteh 2020; 22(1).

nw 1€ 1€ 31334 (PIEO d)lash «@ady § (w 2)gs

Ohjls (3} eole alGibi)s alas


http://jmums.mazums.ac.ir/article-1-21703-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-09 ]

OUDES Yol st slayaTwl O (39)538 § (aoxbgTsas C1BIS )

18.

19.

20.

Baird R, Rice E, Eaton A. Standard methods
for the examination of water and wastewaters.
Water Environ Fed 2017; 1: 71-90.

Emami M, Sobhanardakani S. Investigation
of Microbiological and Physicochemical
Parameters of Water of Abyaran and Laleh
Indoor Swimming Pools in City of Hamedan
City in 2015. Med J Tabriz Univ Med Sci
2020; 42(1): 7-15.

Natnael T, Hassen S, Desye B, Woretaw L.
Physicochemical and bacteriological quality

of swimming pools water in Kombolcha

21.

Town, Northeastern Ethiopia. Front Public
Health 2024; 11: 1260034. PMID: 38259766.
Niyungeko C, Ntirampeba J, Bararunyeretse
P, Tiimub BM, Nihorimbere M, Ntakiyiruta
P. Evaluation of the status of water quality of
three swimming pools in Bujumbura city,
Burundi. Int J Environ 2022; 11(2): 53-70.

1€ 1E 313)A PICO d)lash «@aiy § (b 2)9s

Ohjls (Sb)y eole slEibS)s dlas ne


http://jmums.mazums.ac.ir/article-1-21703-fa.html
http://www.tcpdf.org

