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ABSTRACT

Original Article

Background: Swimming pools, despite supervision by health centers, can be sources of the
transmission of infectious diseases due to non-expert pool operators. This research aimed to
evaluate the HSE of swimming pools in Khoy City from 2022 to 2024.

Materials and Methods: We conducted this practical study on seven swimming pools in
Khoy. We performed HSE assessments based on checklists and water test results from the
Health Deputy of the Khoy Medical Sciences Faculty. Data were analyzed using SPSS software,
due to the non-parametric nature of the data, Wilcoxon and Spearman tests were used for
comparing the parameters with relevant standards.

Results: The average score of compliance of HSE parameters with relevant national health
standards was 86%. Kabiry pool and mineral hot water pools had the highest and lowest
compliance with the standards, respectively. Fecal coliform was absent in all pools except the
mineral hot water ones. The average heterotrophic plate count was below 200 in all pools
except in mineral water pools, where it exceeded 200. Microbial water quality scores ranged
from 40 to 95. The average amount of free chlorine met the standard and showed a significant
inverse relationship with the numbers of coliforms and HPC.

Conclusion: Due to inadequate regular purification, the water turbidity of the swimming pools
exceeded the standard. Consequently, the water microbial quality was not favorable despite
sufficient residual chlorine levels. This indicates that the pool attendants focused on
chlorination and neglected water quality. So, we recommend that the pool staff receive proper
training in pool operation.

Keywords: Khoy city, swimming pools, Health and safety, Water quality

Copyright © 2025 The Authors.

Published by Alborz University of Medical Sciences
This work is licensed under a Creative Commons Attribution-Noncommercial 4.0 International License. (https://creativecommons.org/licenses/by-
nc/4.0/).Non-commercial uses of the work are permitted,provided the original work is properly cited.


https://doi.org/10.61882/jehe.13.1.36
https://doi.org/10.61882/jehe.13.1.36
http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html

g5 Al FAL TP Gladn AT Y les ) o jladd V¥ o 90 cdasas Cudilags cusigs dlas J I / I I I /
e ————————————————————————————————————————————————————————————————————————————————————————————————————\|

Medical s

A sla il e Gy Sl i 5 Sl (sl Cond s (S gmes 9 o
VEF G VEY b 5l g

&Y AY/YA 100y &I A1) JALVA JFRCIC FPRY &6

¥ gliw ool « ol 5T oo
Ol (S5 (S5 Sy ook oSl dagme Codligy kg 03,5 kbl

U‘J‘.’.‘ (S S L}'{‘;Ji r)lﬁ— 0SSl ‘u‘i)"":’"\; wac@mwl,\.@; kg wuﬂs&w‘bv

¥ 3 g Ot 99 (Solg FSIN S
Js! gl oYU sy W sl (i (sls sl Ghiate 05 W3S 6 s & Vsane idda 5 e | 8qanaghad.ch@gmail.com

S5 2 LAJM‘ dla._mg“.,\..ﬁ)jw‘ LC.A_..Z‘J.@._: Caxsy :ﬁjw&n BV J;'J\:J\:_);bé\_ad)&:.! & ‘dlﬁn@'bém'o,ﬂ'

L VEY BT Ll b el 5 s et gl gl el s 4 Gl el 2l el | Aqanaghad M, Saifloo MA .
. . ) . . Investigation and audit of the safet
L) gl e bl (g 55 Ol e dys Jlad sl 1S andllas ol 2 a3 f & Y
S Sl el s 0 22 d SRS S o *92 925 | pealth and environmental aspects of
S pse o ISiSls law 5 oS ST liybosl El s el sl e S 3l e el gwsl 5 il | the swimming pools in Khoy City
(e o Laas) _ . . o el ¢ sl sl since  2022-2024.  Journal of
Sl 5l Loeals dpa 5 azeyad Ve B o 5 Sl b S e 5ot el 65 1 Environmental Health Engineering.
Sl b sle a3l 51 e a3ls w5 035 JLo et s 4 dus S (55Ul s 5 (5551 me SPSS | 2025;13(1):36-49.
s eslinad b sl SKocan 5 bas Il b avslis gl ool 5 0 5SS
Bl Ao 3 AP 6,558 as e glas il U el 5 il sls mel )b e Sle o el tla asily
A sls 1y Gl 2 0 ST (gla sl 5 slig lse bl cp 5V (58 sl ol :SLa
b sl aen 5 HPC sl o80e 352 i bap S T 51 el wan s 5,158 0 alS sl S0k
S Slie 55 40 L ¥ el e pSlee (O s So kS a5 a g Yoo 1 5VL Lep S T s 5 Y s
Wl ls gme asSas B3, HPC 5 ads shaws b al3T IS lis 5350 50kl ol o Sola s g 4 131
CatS bl pan 4 g 36kl 51NG 6 gla s JQ),JSTMMWJ;;@:G;%
S e 53 s hais el Gldiate A jas i 8 glhas (B8 eiladl JS sy bl g S
Slgdn Sl (gl ae 53 i Sl 5 0L, ol S isel 10 di s Ble OF iS5l 565 S

R

[ Downloaded from jehe.abzums.ac.ir on 2025-12-03 ]

. DOI:
ClCadS (el 5 Cllig L gla sl (g5 g 1S gla o3l 10.61882/jehe.13.1.36

FALFS Cladis AP P Hlgad o jlach A o, 90 cdasns Cudilign ouige dlas

[ DOI: 10.61882/jehe.13.1.36 ]


https://doi.org/10.61882/jehe.13.1.36
http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jehe.13.1.36 ]

,f'ra‘r‘"JLUJ’&JAM&L@J&LU/UA:IM%J&&MJ@/JP(W/&#MJ&J;IMJWJ}

OF 38 5 gl Ol kS U285 akeas (S
203 Sl E el sl s 5o 5 0o g age edlllG g
S Sl s Sl b e s Sl el rames
Al L 5 el O S et 5 e ol s
5ol il el Sl b 5 slas il b
Al il ol ales G Ol s el JBU
bos O gal 5 filg Conds il p ool
w5153 8 U S 5 ol ab g e OB Olulii s
e 3 S Ol o Ll sls St op Jaome
Sl W55 et ol Ll 5 O 0SS s
s S1o13 ST 5 Al 30 oy lame (555 o5 dien
-Gl OF G auils O i 5l s adas
e gl pns 53 Sl VI L ol o0k
DM T il e oy St sle g L
o5 s adhal gy sds Sl e (bras O
STk Ol 5 ST il ahas oS 5 5 g5 (ol
33,5 dnlie Las kil U 5 558 e
b sl Of kS 5 Cuilg ey 53 il
kS s > el 0l ol (o3l lalllas
Yoo Jl s e b eidS s egpes (sl sl
Loy b ate K,y of S colia 5 Ly il 53l
L PH Ll ol 0l Gy s, slas L 5 s pids
2Tl e Saen baedlS s S sl
Slp s gl sl O kS Sy L3
Jlo 368 G s Olas b 5l K Sl Ll
Sols T a8 sls 0L b b )8 plonil g e 53 Y014
S ol s 5 Sl 0 3l 31 VL ke
53PS e g ) s el ol 08 ol
22 O e 5o L b sl e )

L U VN P TP | B P V5o O W O

YA €AY Gl ogladdi Aoy g9 cdasas Cudilags cudige dlas

Ao ddlo

L5l Pl (Su S 3 s 4 ar s boojs
ol aBl il 55,y S s UGl (a5
plad 53 a8 sl 55 mr ST 51 G L (sl
3003 (g3l 3 OIS wnrl o 0 8 o 05540 Jl J gy
Sy 1y Sl 5 bl s bs 4 SIA s 4
WSl st b sl il gl b el 030 a5
I3 o 2 53 5 adate sl 3l eslinal 5 50 Olojon ) 5b &
Sosb s ol o ol 5 2dlag Ol b L LS
Ctle 53 milg 5 el slas bl Syl pas o
Ul Oals s Slay e Lils5 o Sl (615 00 e
(S &S el L uf:.wi.& Lile Cdse e
Sasd ST Sl B0 S e s sl
Wl e Tppslen o Jelse G 5 olalid copl by
a by b Gla sl 5 Ol 3555 5 8 4 |, LS
S el (rl G Gl kS ks i 5 el SlS
b senad Gl 5 sl adlr aen J 285 5 oyl @
Glas bl Ll sla 5 iy sla 081 Ly
ARG Sosre sl 5 el

b Gla gl SGl w4 ar g L aildg bl
Ao as Gled) e GLASEL Sl 5 edidig e
Lres Splie ildg Sy g elasl (golal
LIS datee s S Olge Mg ils bl
Sl Jatl Jolo 5 038 Jas 5 S0 (Sa4l
Sobew 5 iz Sblen F (IS8
ORES 5 oy B ke S gD ey
g5 w2l CiiS o sl il sy LWL
RTINS S I R PR I
5 OSLE (5 il Cands (Glatle Carss

;JT wﬂt dL:.A U'L‘ )J .})‘} Lﬁm—' UT &.‘})Jﬂf n_5>u.


http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jehe.13.1.36 ]

J.&;LAU‘):A/JGA.OJJ/‘;L;/.J—W

Sl ool Cod 5 e3p pls e Jsbos oS 55 605
wils by 5 s e el ba sl ol s 2dlg
Sz Gls 5 S35 O3S (o yas ol S5
Wby 5 il e Gl 58 3 (5500 paised L [l
ba il ol o 4385 plonil il (sla 5 Lo
3 b sl e i o OIS 8
i ol (255 e s S T (s g
3 S Sope 4 G38 adl S s 508
daior 3o S Ol la sl 355 e plnil 5kl 2
5033 SIS Do a5 e dd 4 diS Sdee o S O
e ol bl T b e 08 35S
spd Lol O e o8 ds b szl ab e 21
FEC TS EPERY = Iy SOOI EPIE P R
ool S DS 20 0 S a1 90
S (el ol La sl ol O iyl
5 JS el 5 o shie pidS bl IS PH (i
ol clalesl we syl 4 4> 5 L &S <l HPC
G Sislae ar e oSbl s ML
VY EAFO) Gl b Sy pske sasiils
gy JS S 5 3151 JS sl el ool o ol
g PH ahw s PH 5 Sl 06 die i JS oS
Foles ah g Sl T (sles 5 LU, meter ohm
b La eyl el ool ol ploil sl Joa s slo g
Slabe oy lBlur oy S 5 sl € gad Coils
508 b s el O 2l eyl s
Wl o bl S bl 4 koM O3l 3
Fan e WIW )08 dlwy o508
3> MPN) (I V0 ass Gy oS 5 Ol 25

(EC 3 BGB) b 5 (&, 555Y) Juas| a1

S5 OIS sl 0L s BA Jle 3 e (sl
St s Sl 35 e S a4 eses e Sl
Tl s sl (51 b Sl 435 S 25
of pH 5 snlesl JS los slamall andllas s
55 a5 Ad anie AFJL s o gbd le sl
ol bz PH ledly IS (slas il (s30xt0 3150
TS e dle 3y el aley Sl e (glos
L ol bt G Sy 5 6ols0 o claull
PH 5 s il 5 Lol blojl ol Sts zodle
L o3 inn Ul (Kran s liledly IS 2alS 5 O
o el el ey 53 Vsl 0L OF s Ko (S
Coslgm oS Wsls o158 50 O 5 O s b
T Sbay sl Sl i edidi g e sl s
Bl Bl LT el s cnl by cAas s
Nogd S e Sl g s

Q%»T%éfw)ﬁw;t&hgurbﬁdbﬂﬁ
Gl el plil 58S 2l 50 L g,
3 el el v a4 bg e S LS i b
el e 5ol sl el AL e sl
s ros Caeallgl aig 5 alr e (5l s S
b Sl el s Geted ol Suta 13
iz g e ame Cilg Ol iS5 g
33 > Ll e G opl bl e jdaes
2ol p milig ol 5 s sl oy e 5 ol
2y B S IS pa e e ses Sudly W) e

& by 9 Sy

o 4 bl dos Sose 4 Slash
Ol yd 55 50 $la sl plod HSE consy o
— ool ol anllian 3550 5o il (25 S ol (5

5 a5k 08 Ol Ol OIS 5 (5 mS omed 5]

VFeF Hle ) oylads Y 0, gu cdasas Cuddilugs orudige ddas L 2R


http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jehe.13.1.36 ]

,f'ra‘r‘"JLUJ/&JAM&L@FLU/UA:IM%J&&MJ@/JP(W/&#MJ&J;IMJWJ}

one sample bl e U abwy 5 a2
300 VYY) 01 Je slas ksl L Wilcoxon
Lo it oo BLI) ) shaie 400208 ) 3 4y lis
23 Sl a3 S eslial el LT
Stron 0503053 g LB R? Jladese/ o0 g pes
e ol A A S s E P e
~ S a3 Gie 25500 el 5 e gla Ll
Olalie 5 Gl eyl g ol gla
e sl bl Callas Lo ys g s Sl
e T U Gillae (slaesls Jlsl b alal ) (55, 51 oa
ol Caslle gl el C Laesls S Sl

Al el olamtl doys Vee B uo el e 2el 5l

Lo a8l
L il slamall il Jlide G ojlad s
503, anlio Voo e pmy Cpllas b5l I
WJodr 4 a5 Lodas e 0L 1, Ll Pualue s
a3 e OLES oS et /0 51 2aS Pratue glls 5,500
Lol Ao s Ao Slay L andls Gllad O gllas i
@ diear /00 1 i Prale sl 45 5,50 £ L
gy bl Gl Ol Dl L LS )se
b e 5 el el B 51 e il es L8
Gl SaSanx 352 (o505 RS S ool
5 4ha QLSS sl 5 2l (i5sel Geme 4l
MBSl ol S5 0Ll s 5 i Of C3LL
4 )5 BLSL ger Do bap S Ol 5l 8 La s
e A s (San a mnalns 8 e 6 40 LS
oo b Ol 5 ok Ll oS dnes S s

55 g0 oslaial (._b..ﬂb

LK V¥ 5l ) oyladd Aoy gu cdasae Cudilug orudige ddae

RoA- i8S L) il cuiS iy, HPC
Wl 0l el (Agar

Sl L S b oa Ll 5 sl sl
Lo b senal 5auasl b coglas s o s aS 65
e ol sdal ey Wlodd LS 5 4 Ol
D5 Jld b IS Sl edd Sl sla el
(S (Sl ond 5 OLS IS (65,8 Cdilg 5 ilg
(P33 Joen 55 s b e 5 (SO e
slaas 5 Sl sl s sl ¢ o gdias 5 DIy
o5k 5 (2l sliad 03 el (pmr o slai Ly g0
sy e Joen 53 adsl GSS a5 T als 5 oLl
s 3 IS Chle e ol Uy b
el 4 asns U8 088 s ool g sl
wbyos 5 il S O3p el 5 Of gl Canss
Soslper Gl s OSL w3 00 5 40565 355
M 5 el Slaesls ST 5 aoecns 5 slaesls
3 6 il slgles 5o b an Joue Sl (G ban s
Al gt Sl Gy et 5 LS a3l 0 S e
b pan ole 3 355 03 L gte gk ST sl 56‘-%—*]
Dl s (e T e T el e T il
Sl il hal CodS s sy ol w3 Sy s S
i 2l il s ey 5 ol bk O
3 S G oslper SOl 5 4 8

Sor 5 olnlel ebdl 51 Jols lassls el
5 JeSt 580 5 3l eslinad U s sl 5 s oo
Gl Dy g S gl 5 Al ‘_;)ﬂcw.- SPSS
5 23 S5 bl o 5 e ssse 5 A S
235 el 5 1S el S bl gl G 4l
Sla sasls Lsss b b O S 5 iy slaesls

e S BBl e (ke o Sl bl g


http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jehe.13.1.36 ]

J.&;LAU‘):A/JGA.OJJ/‘;L;/.J—W

Q}.S\SL;J J‘:‘"‘ J._u Q".A)" )" e:u."..n‘\.zﬁ\.bﬁ,a 6\.& .:_)L\.;\:..n' \.3 \Afd—J L‘.“"l'} d:..:l.x.e 6\.&5:‘: ML&.A Al J}-\>

Pyalue ‘_,.n.g‘l.!‘ —YL’ s> s\JLa.o

./‘1‘1\’ YoeoYoo oo
SV 0-) - Voo
Y RN Voo
/- 04 Veeod. q

/- 04 Veeod. q

/e &Y VoeooA- q-
YA VeooAe q

feve VeooAe A

) VeeoVe AD
) VeeoVe 9.
) VeeoVe 9.
“eY$ q.-y. A
o[- FY VeeoVe 0
Y q.-y. A
Y 9--A A
WA A=A A
Y Ae-a A
Y -0 9.
“eY$ .5 9.
oA V.-¥ 00

kS 5 ol ol 30kl VL WS sy
A0 o p03 Ol ey 5 OLSIS (58 s 0 2l (05 Soe
Dvoad el o 8 T 5AD 6 a5 sl (g3LE At 6yal el
S ol Jl 3 ol XS Fr s 05 05 S
LS a5 558 5 demea LIS LSS S Ol sl s
ol e sl el Sla S S0l e
AL OIS S AY ad AF (6 S 0 el ases s
oS N5 Wosks o S CTAY LT ool AF Ol e
Gl VL (6 S el das o DL S35 VY (655

il 1y Gl o a8 e ST 5 23lig cnilse U

yolyy
RIS P WK VERLI LY 3
ksl oilandly IS
$2979 S amdg> l soliul
40,907 o

V90 Sluw

Tobw (09 (olagg

clgr olosy

clliiy Of Cakns 4ilj9) (b
K PUWERF T KIS SWOoW

ol abgzxo g yiiusl (o]

8999 (85 9oy oyl
OB 280 o

o adgl SoS dux> 5929
OLS U (sl g (bl b 9!
g &,:T shoo

ol €db by of adha
LT s9d 5 b olass
ol (29,550 Cais

ol 5 il Candy il Ao 5o SG eslad Sl ga
s e Ol il sl las bl L e sl
Gl Clas o Sile axdllas 350 gls Sl
Y osle Cand S 55 0l S5 5050 b sl 5 g
aanys iyl S CJ.L”JS)LLEA wil.:.n D doys AP
b Ll s g ho 55la3 5 505 e S Ol 5l b s s
Ol Sl et A S 5 0S8 el sl S 0,28
oS Sl gl Gl YN sl ools X8l i
53 01 ke 55 HPC 5550 53 3508 (505 5 5k

VP Sa5 s oskd e S ol s s T 5 b sl des

VEF L ) opladi AF 6 90 claas Cudilags cusige ddas @ ¥


http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jehe.13.1.36 ]

,f'ru‘f"JLUJ/&JAM&L@FLU/JA:IM%J&&MJ@/JP(W/&#MJ‘SJ;IMJWJJJ

ol kS s @ bdes ST el 035 oy 42l
pde 5 OLSS mille (i3l s ool o5 S

Sy s o

1000 980 o5,

100 914 914 914 gng

87.1 871

80

60

40

20

85.7

85.7

85.7

814 814 800 756 786 5, e

Ve gllae Sl putal Codlig 4 b V¥ esle wal ol slie b b Sl mdlag Sl (sba el )b (e aeslie ) Ll g

(\"J"JS u:ili Qbu'g,:_,lhﬂl}

Aas e 0L Il Jgb a5 L s ol plas 5o )
b oS dpmad > O o5 Seo CodSidsdr w5 L
.W\Mvﬁd_y@éw\)bﬁué‘Mé‘ﬂw‘}
s log oS ea b sl OSSO Gl Sand s
Jgrd dnn 53 D308 5 351 IS oo )8 035 OLSS &
5SS Jpad 52 OSLS JL (L5 aS 55 e asiis
ol s T S kS 3l s Of BBL adas
2 » HPC (Sl Gl e 4Gl J o
JS il 51 VL 6 5y VWY La sl aas OS5 S
Al Q8358 o 53 bl ) ol b sl

s MY OIS

FY €AY Hlp ) ojladdi Aoy g9 cdasas Cudilage cudige dlas

e sl Of CodS Slis gy 3 oled Jgdr
CaS edleadl IS L il sVl o Sle ulal 5
Jsdr & a5 b s e 0L HPC 5 0 ads s oo
s il e 53 Jo50 gy D58 5 ediladly JS (6l
a5me L5, HPC 50 il IS 6l 5 ¢S 51 22
Lo SopsdS aels3l s sbledl IS 2alS b wy ol
3 S Ll

S ol sl Jlgx 3 ol CuiS Sl ks Ky, Jad

warg Lol asl Ll HPC

5 Sl Jop s S e Gl 1) s 0SS iy
ol 5 Oley b s b gl Cansy s 0 0L
pde s sl o e s 5l A6 KIS e cpl e
03 Sl a5l e JE ek s dlag S5 ool
ol 3 Sl ea Sle Slialis el oS il S fuad

Ol S Slasin pSle ¥ oolad Jsdor 13 aib


http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jehe.13.1.36 ]

J.E..uuw.al.laa.a\; .JbﬁLsi‘.J.aA.n

Il e dsb 53 G 5la el s 31 o il T AS s S, ¥ gt

Jad 4 x5 b dl e dsb s b gl ples OF CokS 5Kk X Jy

Y/eA

YIv$ Al-Y -1#4 <100 FA YA
q,.m)uw@ﬁbtf@);dsq>|j,15¢,7,..; ol as ol el sl lex oled ol
plos Sl 5wl olie Laesls 03,28 aisls s 4 Ll aslie sylulecd Jlade U1y Jle aw Jsb 5y s sl
eSS Pratue) 3505 s sme St 5 lsbil b bs el 5l S 55 Jb e aesls 3 Sl 4 a5 L).AS e

9 C)J}JS )‘ J.:.G “ AJl.:.Aﬁ)LS.A &J S L M'}d‘

OS5 Jroms o9 09051 31 osliiunl b Cudligs < )l3 5 (b kil b b sl T LAS laesls ls dmmlie ¥ 5o

\-Y /0 Y YIVO oo
Y-AIY YIA AY AIY AR
Ae-VY \YE \$. (A4 AR
/ / ofe- / /
/ / ofe- / /
Y Y N \ /
N \ Y V/AA oo
ATl VIAY YIAY ¥ ol
cIA=< 10 CIYA < JAY < IAY oo
wdns bl ls gme 5 e 5Sas pH L ST O Bl Ll Laesls (Sanran @bl bLs e ol Jsdr
S5 L s 5 e ySae (TC) S 0 ,adS sl L Jador 0 a5 s o LS cya el 05031 51 el

VECY Sl ) o lad A 6,90 cdaine Cudlags ouige dlae  FY


http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jehe.13.1.36 ]

1P rLOr Y S 5l o3 ot slapdicn] chine o sla duin 5 cudligs o o) cunid s (sjnae 5 ey

Solar s JlB eSS sls oS cind o ls e
o sSas lsgme dlay 31 IS Jluie L HPC sl
- e dal )y 2lS ol LHPC ioen 55 i
S 3516 B en 518 0 S L Lol s s
s 13 gme LSl s diladly s3T IS L IS w551 IS
g bl ak b sl o/ Prate $AR? L

.J)‘.Ls. v_bl._?)\

L S IS b i Lt Ll s e 5 e e
Lozl 4o s PH o BLI sl (558 13 gme itons
o Bl el ins e Wl s ws HPC 31 5
(FC) 318 o alS slo iy b Lib o ,alS sl
e Cins o 5 s s sliliily Js s, HPC
Ll JS IS 5y LHPC 5 o)l 8 oS slas
sl PH (sls ol b okiladl IS IS a5l Sl gme

.}ou)| Q)jJSjHPC c&i)bg rjzzls Sl crjn...'ls

oo 03031 51 a3l b b il O CleS J 58 Slasede Koo 3051 O 5o

VAN YL CRTR R0 SN2 S YL 4 £/ N EYAY L} R’
| ofee / [++Y ofes ofe e Prane
YA - NS Y Y xsf | R2
| - [eo) | [efq | /5AR ofee Pvalue
ey —ne - JRY xes oy RZ
| / - ofeey e -INfA  Pyane
_JYEY U L 7YY - ARN AN R?
T JOF4 ey - NEa s Pualue
vy Y s Y - nes R
e JEAQ fee NIV - oY | Pyane
AN NAai o/ </¥VY ATAIA - R’
AR ofee 7S 7SRV ¢ R P { - Pyalue

FRS R R W L VIRUWIY
S pan Wl 035 i (2505 5B S ool

ol 2 Ol
bis SO oled dsdr a5 L Gids ol o
AS Dlde Osm Sl 5 e g sl bl
i Ll w3l s bl 5 Jailend s L il
Gb s I el Gl b 31 e s gl

@'—5‘.\.@;)‘)@[—.&]&‘ ))‘jﬂ&bo)l.o_.j)‘)}o.;

FE VP Gl ojlad A Yo, g0 daine Cudlags oige dlae

- z.

533 Sl ol G e iy ik la sl 53 Vgans
A S a b Sl O pae al e g8
00 sl oYL g Candy &S S Gl
AT slsls GRIYO Olen 5 OIS ) YO (el
D+=Y0 Jlu s 5 53 by oS el ) YD 0 ST
SSle Sl el b L el sl 3 (g 58 1)

OB s a3l Sl b pull IS Caass


http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jehe.13.1.36 ]

J.&;LAUQ:A/JAA.OJJ/‘;.;L;/.JW

s slukal YL HPC e AAS sl 55 Yppm
plad 2 il 515G Sl S 4 ar s L rames
o blodl JS 5525 LHPC 55 20 5 5 s 5l
wioas Sl s il Ollate oS 5L, O 5 e« BS
o2 Ol 563,858 5508 (55, haid OF oS lai 5 O
W Eel pl a8 S o ablol (laial 5 s 50 @
QLSS 2l 5 o s IS chale sl 0l ol s
R I R P S e 0
ool S asd Lol IS n S5 S RIS
5 S s s S G el sl
Syip Shd ey

5 ae sl et Sl el 53 OIS 5 J555 G o
et 3 s BN OT 05508 5 Ly S Comer
daly s 2o S eSSl 5 eledl ST IS
ol Jule oS Sl 3l 555 o1 e S Sls e
Mo s PH Gl o s el ST IS Ol rals
ol Sl 5 Olgiool b sl sla il e 2 0
AS B Sl shasl e s 5o Ladised Lo )3 00 Ly 8
S le anslin Mo WY T Sl 5 dinils ) 3
25 s amssl 5o S Oldlae b Gl 5o ediladly
Sligions 53 7M1 0T 03 x5 OLES Olgdosl
pe e 1 e gla gl dile 2l wlie
Mol s IS d s TV etiledl S o sllas
YY 55 eyes gl YAP oy s OLKas 5 1 2SS
edalls \PPM 5l S sklal IS 35l Aol
RN

Ssgme LU PH 5 o liledl JS o Gaiow 0l o
sltie PH 251 L das o OLaS 48 550 15 5 e sSme
allas 3 5 0L 5 o) ool azils 2alS sl5T IS

M)::ljiﬁwx:ﬂ&owﬁiéu@l

Ol b sl 0391 oS o (VL 08 Jols L sl
ol ol S kS O L S
AT 035 BBU 5 53555 B35 s ol pde
b aalis )3 55 OLSHE sl 5 ot s
e il (5,5 OLSen 5 o sllas anlllas b G
23 Dl 50050 Sl 5 Bl i @] et
5 A3 (6 S Casle La i pL b li
Gl 5 o glos (ol eoysuS wle Gl sle el
ol cdllae i3y (5558 Aol 4 5L Jases
el g Sdlg 3550 53 e plnil Sl ta s e
3035 GRS pl i A e oa Ol pl D3 L gla s
ol 5 e Bl s s a5l s DL
058 5 rsee AT I3l 5 S5 ol s el
5 ol s s el O s i
rosde dls OLE oo 5 05 et sla il 53 OSen
o b Lasdins 55 (5003 2 00 sl el T ks
s oI PH 5 &ysus lils 1jls bl ol Sl
L ol pme ol (Koo sdile3lsl3l IS tals

STl 0lEs O s S (ST
a8 sl Cailes s 4 sl IRt
o 5 S s 00 ol Sl S el Bi g
Ao twe 5 8ks 5wl T T ol w0 Sl ol
SN YL aS 5 Y/F 5 VAN g la Sl s oS
wals a4 by e 0 Ske 5 dle M) ol 51kl
03k Mo G Ol Job 53 OF sl ol s
0525 4 OLSLE (63555 8,50 (B3 4 Ol e )5S
O e 0ol Als pe OF 51 iege 5 ¢S s
Ll 5 Y/¥O ppm osiladly IS il aSul b 3 S oL
FoS 48 35 VPP I S 5l 5e Ao s A 3 IS bls

S S s b S b O sy ol 5 Ikl

VEF len ) opladi AY o g0 cdaias Cudilags cudige ddas @ O


http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jehe.13.1.36 ]

,f'ra‘r‘"JLUJ/&JAM&L@FLU/UA:IM%J&&MJ@/JP(W/&#MJ&J;IMJWJ}

Sl oS (5osb 33 on S CT VL ke sy LIS
by Ol prames Sl 0023 HPC (35, 0 )
s HPC sz gl il Ll oo p,adS 5525 oS
dn Ol oo Sgalad L 10 Al sl O 53 Sy
Dl oo 5 8 oS 35S 5l ftage LS 23S
A3l il OLBU 5 sl Qlhdeate a5 55 50

3o 0Ly (S anlllan 3 G cnl (sliwly 3
AS S asie g b e Sl Rl S
55 5 3l Ol SLEL ol s ceiledly
23S Az g 5 (83505 S 3 eslinal (3l (o
S35 Sl me 0 O bl s (gl 0 5 L
ol G s T lenls O s S Cans
O et eh Sld sl s n 03 Ol
daol, HPC e slad s sldas 5 o lladl JS Sl
5 OLml Gaiw ol Tl sy e S s e
S e bl (San 3555 ed 53 O
T als ol sslesl JssHPC .
JS S 5Bl IS L a8 e kS 5 e S sl
Aas o OLiS 45 izdls w Sne ls e bLI,1 suilesl
2338 Gl WYSEVYA e b oslT ediledl S
CaS Gl 5 Ol Wlys, Ol 2tk L Ll sl SIS
VIO s i35 rb a3 PH iS50k 51 5
\pPM e Pl s a0 | s liledl IS e Ol 5
s o S S e S J s ols Sl
ol 3 e ST Al s T sl asl
AS 4 Oy sl o3V IS ke oS 5l 0L La 5l
Joe o3 a8 s o Yppm 550> Y ppm s kile3l
o Ol W 5500 B pae YPPM iy IS
AS i Gpme ol T IS wha pis oS 5 S

.J:J§L;¢

YFO@ AT Gl ojladdi V¥ g9 cdasas Cudilags cudige dlas

Spms 5 e Gl 50kl L L sl 1 e
a1 dsls o SN YL PH w0 1 0T Ol S5 )8
ey 2l IS (Bl 5 oo 3IA SIPH bl b
S (S8 S e EebA NUPH b 51 s
N R I e B P g RSP
Masdp e S
5 NS el LE Ol s S Canis i
oSSl Lol do s sl aas 3wl sk 518 2
A 53 p S Saad 5 s p N LB SIS 8 e 4dS
T T e R I T = P
Sl s s LS Ol Gla gl g sl 51V
oS o ol Ll s el 55155 s LIS LS
Rl gl dpd BB &3l s 5 il | ol oS
GBS gl ede by e Ml e Cans
T oy e a2l s Koo Lalis 5 Sk (655
Liy Lol o L5k (o ,3F0) T (VU slos b 5l
i (81 Al gk e T atls (So T 5 HPC
HPC _axls 5l Vsame srd OF lssaS Ol
L HPC sl ool ar g5 L6 a5 7 555 e oslinal
S s g ddaly s ilea3l IS IS 51T ISl
0 S L Ll udts Jls e el o 2JS sluns LHPC
oSSk Geid cpl 3 I B g 21
5 o Yrr e syl 5l S oa 0f wbe 5 HPC
oS 355 01 YL Ao )3V 5 s,lhileud 555050 Aoy s AY
AV eslde o Ve (VL o slse Loy O s
A Y-Yppm U o sla cble s HPC 5 ikl
4 das e 0L by el 4 ol Ll 5 - N
26 JT Sl sy 5 (1) ST WL o508 s
T 53 s S kb g (S5 01 S 0 S )

e AN GYPH b 5l 5 ol S pslie oS


http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jehe.13.1.36 ]

J.&;LAUQ:A/JAA.OJJ/‘;.;L;/.JW

ol e 03 osde SLS ey Soles 5 ol
G e il a3 5 1S LIS 2als el Ll 3
23S 0 S

olod Ol o5 Son oS (g5 Dl et gla Sl 3
ol Sk sk 05 T s sl Sl b s
bzl plaips il Sa Glesds anslie 55 5 35
L. L5 HPC o i (sl OS358 o puase 55>
RSP P IRCTR PN QS R P (PO PR
a3 > gl oles L asls I3 sl
Carsy 5 OISk S aes s onls ol el
i Al Ohidate Lnils des 3 Shes e
5 e S b Gl il Pl o)
Ol bt 558 kS 5l 5 e S S5 T S
5 QUL Iyl (risel 4 5L ol ply Loy L
Sisd s ol SekS Sas e a i il ol
Dyd e el 63555 B S

S S ahsS h sl i sleian)
Cogo 4 AS G e B sy eslinal Ol al IS
TS elpen a5 Al oty Snad a sl 3
S g JS Jis ol8ais Jan i a5 IS oiledly
eSS A S B asd e Sl 2 e 1L o
O 6oy 3 oS Lz spd asia aa siledl ST IS
—a o IS G ras o g Ao ) IS i ST OlS e
Sy 3 s LU Bk S s S e
B8 s ks b ol St

FiAS 5o ss IS oS S s e s sl oYY

ils Syse g3 s 238 Jali,iﬁuﬂ Cos O

ST S ol ol G Yo el Ol 13308 s
5>k S IS @ sl S s 5 aal \ppm sl
S e 45 das e OLES ol Bl VA B /0 s
ST S 5155503 55 o348 (sl slT IS
OSae 4S sl re opl AL /0 51 2SS IS
Ll o a8 LIL alls 3925 g3b3 S5 S el
ol 52 AL IS i S el L (S T s ol
VoS 55 AVA IS IS sl IS Sl s i
(G52 JS) (S5 S 4 hds et SLSI IS s
ST JS o A3 Ar IS Lisu 81 a3ls 53 5 edd
pdios B3| S w0 3151 IS ol 5 eledly JS IS
DMie QIS 158l das e OIS oS il sy by e
JS 4 3T IS s 0T o5 5 (S D) S s
o o ol AT ke ke oS A e Rl
s oeag sl el Blal IS 5 s aS cl b ol S
Cools 5ol JTCS 5L L s ol IS 4 s
S Wy ooopls Sl azils Jials IS LlsiaS
Sy als ax g OF G50 (g5, las sl Obduats
ool ol s o Ble OF S S 5 wia

Ll Rl BLS D s o0
Loop S oo 3l b sl A jasie asdllas ol 5
Sl ks 5l @l Shls oa Lany 5 515
5 IS il el l 45 aS e eslizal _ls3aS
VL 4 ol VIO 350> oS 34 4l Jlude 5 of pH
ol Ol (S o 4l s w0 b 5l a5k e A
5ol S s Sl aa e ol 5 350
D lis il e 3 b 5155 e IS i S
AS 358 e ol OLSLE 0 S 2 o 0 3 T
N3 AS DS 5 g sl sty Ko 5l sl JTslse

Siis el aa ol S b S5 bl IS sl

VEF len ) ogladi AF o 90 claias Cudilagy oeusige ddas @ TV


http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jehe.13.1.36 ]

,f'ru‘f"JLUJ/&JAM&L@FLU/JA:IM%J&&MJ@/JP(W/&#MJ‘SJ;IMJWJJJ

o walea

v-<";’f~ rjl.c oA S!S v_\sj L;LA CAJ"LQ} L J;'A}J”T'- U’l\
Sl 0 C\Du\ ‘_;_99-

GIMAL Uz Mo

Czd.)l-tﬂ W)))NLU:”AJ.}!)CJJQUT[‘ L;Lﬁn:‘: rLQ—’V'
5ok ‘_;)ﬂcv.-d)ﬁ- S D.Lo ISl il
odd el Cislae e Sy b Gdme Gl 33l
&Lk.AAjLM)J °5J_)'.} Q‘)&AA}QKM_}_VW) Sl
35 b Sl e el ol s als Sae L
son Ve b Shn e odSEL O
S5 Sl Faal sl 5 Sl pnsl Lo
A=l S L s FelernrYd S L
<l IR-KHOY.REC.1402.029

5 e al Oy 35 355 (o (IS Aoy
)W‘)Jb‘&\)&g;\;BTMJJUJ,f o ol 55
)QMM\QSWW\MCLCJJbMy

Lodls CISJLJ..A Jlas u:..::f‘j La osls J.A}J ‘ija <=L’>v_>‘

YA €AY Gl ogladdi VYo g9 cdasas Cudilags cudige dlas

Sl Ko b IS (535 ) e ol

S5 S o 135S e il S 3
L ols,ls 5 el 2 s i HSE J 28 6l Y
Olidate LI |5 5 5 aslimal Lo ol uli IS

Sl Sl

oSl g Cislee el 1 dlie OB ds 5
Sl e GBI Ol o 5 555 Sy ke
o el s Rl Cisle Ay ubals s
s 1y Sl Sas JLS ek

&oUe 2 )Lss

2O S e s e Dol i ol O Ny 55 4an
sprs O 3 e dlie 5 asn b plndl s ol
e B N N s PRt
s QJMM}@u}@\auJ}\de}&zﬁ
5 Sl ol eslin B lae Sy edige Ao
Lol lle 658 o O Wlie x5 e ol
Clr sl dlie sk 5 5o e ol ol Sl


http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jehe.13.1.36 ]

J.&:L’WQ:A/JWJJ@G[JW

References

1.

10.

1

—

12.

13.

14.

15.

Amiri T, Tabrizi KG. Comparison of the Safety and
Health of the Swimming Pools in Kerman with
International Standards. HELIX 2017;7(2): 1422-5.

. Hesami Arani M, Jaafarzadeh N, Khaleghi Dehabadi

P, et al. Health and safety hazards identification and
risk assessment in the swimming pools using
combined HAZID and ALARP. Environmental Health
Engineering and Management Journal 2020;7(3): 151-
60.

Faller M, Richner P. Material selection of safety-
relevant components in indoor swimming pools.
Materials and Corrosion 2003;54(5): 331-8.

Mustapha UF, Abobi SM, Quarcoo G.
Physicochemical and bacteriological quality of public
swimming pools in the Tamale Metropolis, Ghana. J
2020;3(2): 18.

. nabugwu AE, Uchenna AP. Swimming pools quality

risk assessment for heavy metal deposition and intake
via oral and dermal exposure. Environmental
Analysis, Health and Toxicology 2019;34.3

zadpanah M, Sarrafzadeh MH. Investigating the
potential of swimming pools sullage reuse for
landscape irrigation, case study :Tehran city. Journal
of Water and Wastewater; Ab va Fazilab (in persian)
2020;31(1): 99-110.

. Assadi A, Alizadeh A, Mohammad Fazl M, et al. Study

of the status of physicochemical and bacterial
indicators of water in swimming pools in Zanjan city.
Journal of Sabzevar University of Medical Sciences
2019;25(6): 763-71. (in persian)

. Tan S, Hon C-Y, Young I, Sekercioglu F. An analysis

of health and safety audits of aquatic facilities in
Ontario: 2002-2020. Environmental health review
2022;65(1): 11-6.

. Nazemi FS, Agharabi A, Zare AM. Sustainable Energy

Consumption Management Solutions for Swimming
Pools. 2023. (in persian)

Nourmoradi H. Investigating the health indicators of
public swimming pools in [lam Province. Journal of
Environmental Health Enginering 2022;10(1): 61-71.
(in persian)

. Zazouli M, Mahdavi Y, Moradi Golrokhi M, Balarak

D. Investigation of water quality health indicators of
the swimming pools in Urmia in 2013. Journal of
Rafsanjan ~ University of Medical Sciences
2015;13(11): 1033-48. (in persian)

Yedeme K, Legese MH, Gonfa A ,Girma S.
Assessment of physicochemical and microbiological
quality of public swimming pools in Addis Ababa,
Ethiopia. The open microbiology journal 2017;11: 98.

Ajadi F, Bakare M, Oyedeji O. Assessment of the
physicochemical and microbiological qualities of
swimming pools in selected hotels in Osogbo
Metropolis, southwestern Nigeria. Ife Journal of
Science 2016;18(4): 831-43.

Nikaeen M, Hatamzadeh M, Vahid Dastjerdi M,
Hassanzadeh A. Predictive indicators of the safety of
swimming pool waters. Water Science and
Technology 2009;60(12): 3101-7.

Firouzi P, Aslani H, Aslhashemi A. Survey of
environmental health status, physicochemical and
microbiological quality of swimming pools in Tabriz,
2017. 2019. (in persian)

16.

17.

18.

19.

20.

21.

22.

23.

24.

Nikaeen M, Hatamzadeh M, Vahid Dastjerdi M, et al.
An investigation on physical, chemical and microbial
quality of Isfahan swimming pool waters based on
standard indicators. Journal of Isfahan Medical School
2010;28.108(in persian)

Rigas F, Mavridou A, Zacharopoulos A. Water quality
of swimming pools in Athens area. International
Journal of Environmental Health Research 1998;8(3):
253-60.

Rabi A, Khader Y, Alkafajei A, Aqoulah AA. Sanitary
conditions of public swimming pools in Amman,
Jordan. International journal of environmental
research and public health 2008;5(3): 152.

Water S, Organization WH. Guidelines for safe
recreational water environments. Volume 2,
Swimming pools and similar environments: World
Health Organization; 2006.

Ghaneian M, Ehrampoush M, Dad V, et al. An
investigation on physicochemical and microbial water
quality of swimming pools in Yazd. SSU Journals
2012;20(3): 340-49. (in persian)

Beiki A, Yunesian M, Nabizadeh R, et al. Analytic
assessment of microbial water quality in public
swimming pools of Tehran in 2013. 2016. (in persian)
Tabatabaei Z, Rafiee A, Abbasi A, et al. Investigation
of fungal contamination in indoor air and on surfaces
of traditional public baths in a historical city. Journal
of Environmental Health Science and Engineering
2020;18: 925-32.

Ghaneian MT, Amrollahi M, Ehrampoush MH,
Dehvari M. Investigation of the physical, chemical,
and microbial quality of yazd warm water pools
(jacuzzi) in 2011. 2013. (in persian)

Kalantary RR, Oshidari Y, Amoohadi V, et al.
Investigating the relationship between free chlorine
concentration and heterotrophs in water of swimming
pool in Iran. Heliyon 2024;10.17).

VFeF Hle ) oylads Y 0, gu cdasas Cuddilugs orudige ddas 4 ¥4


http://dx.doi.org/10.61882/jehe.13.1.36
https://jehe.abzums.ac.ir/article-1-1089-en.html
http://www.tcpdf.org

