[ Downloaded from jehe.abzums.ac.ir on 2026-02-18 |

L oT bls)l 9 Z )5 Ylia pad (Sl Lo piwl T (5395580 S5 390T Ulse () 22
QI).\‘Lu'b dlass g u:ho.un,ﬁ).ls C{-$Y 21T

U g 3 geaie g (555 dezs | oMl LS

Ol O (kg gt loys il lods 5 S s pole ol sl oAU o Coildgy pwtigo 0,5
Ol S il lops il olous 5 Sy p5le ol (il oSl oo gy poligs 05,5

\Y40/d/vY 1ob ey &b ¢ APA0/Y/N :allie w8y &6

CRVLCY
el 80 S oy (s R Sussae g5 4 Do Ld slasaiil Sl suliiul alle olas 58 4an e 5o b g diss)
i oS O e g Basb 5 Lasslan JEBI Jlaial OT L lasl s s Gulas Jals & L sla,asl o
JUE 51 s5Ssla 5 SBad a5l el Lida g b slajaind O (Sslags J58S 13 05l sy solas sala

oo OBS 4 Sos e sl e Gl 5o 3aBaS 4 5L (pl el o cneal Bila Laggslas

O -8 S Hl58 dalllas u) g0 S Gl e 5 0 g 5o HATWI YO oablie — Bus 3 38aS ol Huilagligy g ulse
59 35T souslasil ;I PH wo 508 Gliatun 5 @8 S o) pem Lt slasaiod 5 ale & Job 5a ol G sas st
colg 59288 opge WAal 5 OT syl o lacs 555 Gioled s LasilS Giale)T 5 (55l e s plK0a
w8 58 il 5 5a3 5550 SPSS L1581 a5 5l suliienl b sutal cues 43 koMbl

s @559S PH T gousilaidly 51 G5 we sa alasl 5uILT 0550 Y0 £ gans 51 uls lis Juola ol ila 438l
o8 ey she 9 /Y VY 5 uolalil sy guas Ho Ladl sl wmyu Vet g a8 A0 /A Cas ;3 AA/A o LS S
OBOIIS e LA gad wum 50 A 5 im0 80 5o S 3 0 iS5 50a 5 Laa Al IS Glhae o g o bl juk 80 sane
a0 8 Jeals silasil S Glhae b oa0Sae (Susll G ol (e BLS! solel gadT puliad s 0 S

Jalse bl JHS Al g0 s 0 9550 s sla At Gdlag clio mans s Sl Juala ol 15 puSdaais
JoiS g i g5LSal,5 Lasaiowl Gl e 5 1SS s 5 (Stilags (dlsme ales 4 a8 5 S5
S aalen Jlaial sla Su gl

oSae (Sall i S et GATwl saals ailals

[ DOI: 10.18869/acadpub.jehe.3.4.280 ]

Olnl Ol i g Gloss il Slods 5 (S35 psle K2 (g 2SS cdaes Sl wkige o5 S ¥
FANTTAEYVEE 1 pwled o led - jafariniam@gmail.com : fees!


http://dx.doi.org/10.18869/acadpub.jehe.3.4.280
https://jehe.abzums.ac.ir/article-1-269-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-18 |

[ DOI: 10.18869/acadpub.jehe.3.4.280 ]

Ol lsan g coMuul yas!

La rJ_A:is goemes o Jold V_@AQ_UJ.{:» sla e li
AL el bt c Dol s pslie slap 2S
Min g5 5T g s3 g 5 sl S S e
35 b sl il O Seo kS 53 K5 g S
el eSS Ay o gy oo (Sl esilS 5 Koo
Sl 55 Sy a8 syl s 35 A8, L el
Lo 8L ol 36 b by alsas 56 51 wle s
G 3L 5y IS Ol La8T sy s, s S o
B e S P
sl 53 ol 03Y 53w o 51 LT Ll es 2150
SV ailesdl ST IS GG sl (0 gy S 5
.’}v.aj.'; rb.L}l BEYEVINE

s sl gl gl lasdllas js O )Sea 5 slhls
S aals a1y slulul sasledl IS 5 Ol
ot A SOl 4 i 3 Vs sl AL s S
A e 51088 Sed gt (sla gl O 5 Son kS
oS (S IS o5 S gla el 5 sdiladl 15T IS
e S S il 5 55055 8 g3 g o 2 30
S s S et S5l 0 525 51 (S gl s
150 08 S s sl gls sl

b il O s S (S Cands s 035 1
spdien ol ugade o w0 0T g Jelse 5 L
b il ST s Ko (ST Oljn A28 o G ol
S L L Ol o e alse 5 oS Ol gl sl
sanle plalid 5 (s p ik e sl Glaa s

Aas 513 bl sy | T,

by 9 Slge
s o oy ke - o 5 a5 ol 2
Gl e ol OF ol 355058 5 s Sor S
(28,8 15 aallle 50 b Sl YO slias - S Ol

Ao dio

5 omelbin Sl sla o S e 5 Lo s 5l S L
03 05y Ao i oy sl Bl galdS 6l s O
Sl 53 e & (Il )8 al o3 g o smemn LS Juad
O b 55 Sliey 3 e slasss 5 S Ol o S
il Vs 4 ool sl 3l sluss [CSR AN
T - P S U L BT B S ST R
Lo 055 e LU Bl 4 Ll sla sl s led oo
i La S Ll ol wie G Ol o e
s sl flw g g pie Qj.pJJASJ.;JJe sl
5 B 2L laslan gt 5 JWE) ae Ll
5 sl gl Sl iz sbags sl 5135 e IS
Slalsie (6 mlass ASsis o an Ul e Mg
ST s ool 58 sl (olew 5 A Sl (s
sl e B ae Of CGdS 4 a5 ge kg 3150
(S S s Lls kil e Ol e S 550
ol Sl sl eslinal db 53 5 035 clie 5 S 5 ploacd
Slaair Lis roes L3S L o llas d 53 a (S
0 S e (1 ST D3 Al 5 5 Ll 5 5l
ORI EEE - RV SR T N o
Cles 5 OF bl 5l 0liabl cgr OF cis 5L
Pl Y st

b 5 ke J sl 03 5m5 Blod s a5 La sl s
Sobebl 5 a5y pde 5 aial s D
S o Lol plie 2o 5 a0l sl s Ses
Eyls Sy, O SLE sl 5 Sl g5 ars bl
ol abesl laasts 5, Shes godaline 5 35L 2 osdle
Sslas S Ll 5 o Sl s g.jjﬁa.ﬂl (659,09
o mbasl o glas il b ulul ol 53,8 13
(e DLl (S Juld O e a5 b
O LSl e e liledl o e iladl IS ol e

AP0 (Lewsls ¥ o ylads PG Jlw closne Cadilags eusigo ddas ¢ YA


http://dx.doi.org/10.18869/acadpub.jehe.3.4.280
https://jehe.abzums.ac.ir/article-1-269-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-18 |

[ DOI: 10.18869/acadpub.jehe.3.4.280 ]

eGSOl el a5 3l T (39 5500 (S gl (e (a3

ges W gazms 53 005 S Cils p HPC g 46 5
S50 YYY La st il s ainl o 5,50 ¥10 5 45 LS 4y
25 (Ao 33 Y4/0) 5,50 AT 5 Lanilsr i )3 (Ao )3 V1 /0)
el 030 OLBT s
033 mwe 3 33T (Gedledl S Ol i g
3lie) syl o s 2l e S e (1-/0) 55l
Gk s S s (olukal essdoes 3l mie 5 2eS
AS 3,500 g pazms 510 Jsdr 53 eal Gy 8
YO 5 s llul esgdome 53 (Ao 3 MVA) 3550 YA (e
Ol Bla= 15 8 55158 5 llkal 18 03 5dee 53 540
Sl LY/ S i ol (518 ST geilendly IS
Ol o 5 hie a0 35 +/VAAL s O3l >l 5 1/AQ)
G Slea i a5 L5 s (V/Y=A) s,k o350 pH
3,50 YN0 CMJ Sy gaodalie (V) Jydor )5 &S
3,k o3 gdes 53 (Ao )5 A4/A) 3,56 YATPH Jies
Blas a8 a8 sl e (A5 /) 55450 Y4
SV G SLe LA Sluis o el )5S pHOl e
s sl 63 g el s H/YAE lre Sl sl
S S b o gl O oy sdS sl S e 4B S
L 03 _polad 58 slel s = Gk «S 55 ONTU
PSS 5 ho Oy gdS Pl Sl e 3 Ikl 63 gdes 3
SlS YY e Gl 5 +/44YY Sl L Y0
135 S35 e S bl (ol A S
L s2m 53 0331 5T 51 S MPN 0l L S| (slas s
Jol s b 28 5 1E Lol ayse Tl 2 MPN
35070 p,adS a3l 3,50 TV0 6 sazes 51 (V) s o
Sl 55 03531 (Us 3 £/8) 3,50 V8 5 SU (Ao s 40/7)
Sla S s S skl o3 s iomen A5 S
Ay YeeCfuml 5l S S s gdses j3 Ly, 2a
Shacal asin (V) dsd 534S O Sles i 4 S

55 (M3 94/Y) 5,50 YVE HPC _2ule3l 5,40 ¥V O g yoes

YAY ¢ AYA0 Glicasli oF o jlach a geu Jlow ¢ Jaans Cudilagy ceusige dlas

sl ;a3 ases SO la sl SUST, 5 slus was 5 b
Jsb 53 gyeme 52 45 43,5 s b il 5L S5 8 6l
Al o Ol S50 5 55k ol 465m5 4 5l oo 8
(HPC 3,50 S s MPN 5,50 S 503 T ¢ gams )
A Ole il (6l 1 a0 sas planil gr (28 5 50
S 5 S o3 el O o 5aS 5 pH edleily
e sollad s eds S5 bl ads cule, bas S
o YO lalnd sla Sk 55 (Sols wged £ A o LS
ot Sl sy (a8 0 L5 1) (g5l o o 2l o
e T B Gae 5l ebile LIS (g5l s )
bls Vs cosls sl Cilies gls Caasu3 (6 2
53 Al el o 53 L gla Sl 53 ()l il e
e 3 AE 4B S K5 e 5 Gred das (G (oS ikl
Al Gblis IS 51, S sl (5ls 2 w503 02 L5 S
53 5 oy ooy Bai b ladsad T fas s (5513 5 s
oilesl 4y Colw A 51 maS 53 glaanS & sl
o Bl an Jlusl O gls a5 ses ds S Jw)|
S Gt oled Sas s ld A s gla b
Ao S 1 sl
58y i8S b Jold addlae ol 53 5 a6 sl
S i LW BC 5 Sl L sesY o S il ol
e 5l e PH 5 i 5 S immen 55 S e
( CC-1-Boeco- LS IS oslig 555 5 5 5L Sl
Ao S 515 eslatal 5, 50 HACH T 534S Germany)
SPSS 153l o i 5l eslinal L Laesls i 5 43 Salgi 53
= Gols e Ol A plonil T-TEST Solel Osa3l 5

s an § L s p<i/eo

laassl
Gaad ¥ oanxl o 5 e 0 aSul a a5 L adles o) s

So s SRS s Sl e SO Al e


http://dx.doi.org/10.18869/acadpub.jehe.3.4.280
https://jehe.abzums.ac.ir/article-1-269-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-18 |

[ DOI: 10.18869/acadpub.jehe.3.4.280 ]

Ol lsan g coMuul yas!

Independent T-¢ge30 51 eslizad L (Y) Jsd> b pumen
Sk slaw 5 &3S pH olil gobiled L JS Sl test
o Sl e L el cpl 5 S8 S I3 ey e
bd gla el Ol s sl (golbledly IS 5 sl Sa

el ey

Bl el s 03 1 (Ao 30/F) 5550 ) 5 SU o3 5
SVNA GKLe LYor Sl is ol 5,58 HPC
Sy e anl ol a5 L LaSb e YVNAA [l o ol
A6l Coles e 20 )/0 45 Ld (gla Sl 2ilig
Ol ol 45 (6515 slias (sl ods ab S La3 55 S

C;»-w‘ e.)_}_g(.)u_w).)r/\‘))))_ﬁ\' Y8 S C.'»_."L")OT).)

o 2o SLE sl sl pland S 5d sl bl Sl w5 Jgda

3kl 31 3550kl -
JECTYPURRINER: a1 ta el

BN Sldas EW ST Sldas
ARVA Yo AN/A Yo ppm a.,\;'l.a.::él{)ls
/Y Y4 4 /A Tio - pH
. . Voo o Y\o NTU oS
143 Ak 40/1 A Vo MPN
oY \ a4,y Y\ Y10 (Cfu/ml) HPC

o 3o shd b sl bt 558 sl bl o 55 5LTY U9

Loy 80 L oyl Aol

il Y31 ,
Olaad! ; @35l e, & e S Sl Kl b sl
003!
Fomb At
AAms SALY At Iy -Y/veu SVVIA /414 SL odilasl JS
—+/+OVA ALY - ATy VYAV -Y/4re V/+¥14 VAZN o3 1
—e/voY TV SANY VE/YA V/EA JYAY VA SL pH
-/t ARY ARMS Y V/80) AVY YV o3l
EAYI T Y4074 XY VY0 Y /AL ANV ¥ SL PPty
— [ EATY /YAAOQ JAYY Iy VY «/EVYAC Ve o5 )
~1V/eY AIYTY -Y/0Y0 VE/ere —r /0N \RYatys TA/TA SL Sl sl
“\Y/YA A% -Y/0Y0 Iy —+/00Y VA/EVA TUAT o34
AT 3l Wl g Bl o g 35 s S S I

uduﬁ@lgdaj))gidbj.xf)g@&j&
Byl oy 0

@admze gl oy, Ld le sl Of lsu8 cogr

25 doole o tage Ld gla il O oy S S
@MQJ}; r.“..ﬂj.:o‘jw J..ZL:L;c Léfw‘)‘ r}LﬂdOJtM‘
Shol ot @I 5 b e o, Soe So T a5l

AP0 (LBewsls ¥ o ylads @5 Jlw closns Cudilags oudigo dlas 6 YAV


http://dx.doi.org/10.18869/acadpub.jehe.3.4.280
https://jehe.abzums.ac.ir/article-1-269-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-18 |

[ DOI: 10.18869/acadpub.jehe.3.4.280 ]

eGSOl el a5 3l T (39 5500 (S gl (e (a3

5 il e 031 3 00 Olime by 508 LS pde 5l S
SU s el 05,5 53 55 DysdS (Kl bl )
C5AS Ol S Sl a5 L eomen 05 OLSS
Bl S e sl (sla gl DT U S slesal; > o sllas
ol a4 S 1 3 0 NTU il &olys JLS 5 Lo
Dde 51 S Laas gad oslad 55 )5S Olee 1 (]
A ICIN PR EY

3555 il I SULS sl gl nl T amilr
A Jlel O SLS law 5 05 5L (slags SL S5 polie
i S LaclBlis OF cils dal gt ol jen w1 O sie
L oldl 0 b oled oy om 53 el dny ad b b pams
e 4 33,8 e Sl (gl JWl o e ST AL
s sl s S ST 5 01 St slaws o BLSSI s
JOM>/v0 Jluie b el ol TS S 15 s
ST sl 5o Jls e bLS pde 5l Sl P-value =
o Ol 3 oS (glaadllas 53 3525 (pl LSk 0
4 e A s LS gla Sl s 5B (_gl.auf:}ﬂ
3 S oS dnrl e ol Bl lUaS ax 8 4S Lo d
SalS oa s sl (S5l Ol A3l e sl Ol
slacs s Jll 55 & cl O Kby el cpl .2l dal g
ol bl ol S (S0l sl 4 ol 206
sl S

sl U e gla sl O (Sl andlas ool 5o
Independent T-test o ga31 ol 1 PH (o508 0l Sk
S sl pame LLIL /v 0 YL sla P-value 4 4> 5 L
CoaS 3,1kl a3 sdoes iy Cule, OF G oS il
Ol e (o Cimad 3L oo pebacs 2[5 3 Ol St sl
Sz re BLiI L sl O (Sa 1 5 ST eiledly IS
AL sl sl s ;.\}JT Q\ﬂ&dl&f@MT Sy

S SIS At 5 ol sl

YAY ¢ Y40 Glicasli F o jlach a geu Jlew ¢ Jaans Cudilagy ceusige dlas

slacY 56 I8 slacl) slaw s o IS5l eslizal Lile
a5 5,8 e 1,5 ealinal 5 ge (UV) i el sle anl
L s S b 5 8 (gt Cnns L a8 5 cebin 5455
sdalie (V) Jsdr 3 a5 &5k \..L.;Lda NIy
s wiu Independent T-test Q),oj Sleslial bs gl e
) el 0l alie SL 5034l 05,8 55 53 sdileily
LLs,l 5l SLs Pvalue = +/+§<4/00 & ax 5 L ol
S Sl il e S Ole 5 0ilaSl IS 5l e
la il 53 Olgs pl 5 o OLSG 03,5 53 55 siledly
B3 oS o Lo Sl ol ool 8 Al 5 ol 021
0SS 3 a8 des ool (ST 5 ekiledl IS Ol
plowil Lt (gla e Ol S 5 il gl axls
sy e ) Vel o DU addlls ol s A
Ly sylbwd a5l 5 ol Sl oo o= ol ,sSL Sl
ol L izl Glagtn d;jjsdilﬁr\;q@
il gl da oS Ssted s SIS 5 Al s pH
OS5 L s ) sl (5515 Sl Sl g
e S L mal OF Gsie 15 48 (535050 55 bl
Al Ol ks 5 F 3 (ol PH s 3,5 0
i o 5 S Bl SIPH Olge ey 2 L o
(V) Jsd 3 4S5 Ok M eul Coenl 5= 0 S
PH o330 m0 53 o st wl b )3 Av/A 5545 o sdal i
o=l BLSl ) g e il 13 sk
S 5 a3l Jeol gl Gl (S50 Ol b el
phe Sl S P-value = «/V\Y>+/00 Sluds (V) Jod o
03,5 33 53 PH SKls il o (So4lT 5 pH o b3l
i b sl gl 55 SpsdS s a g OLSG 031 5 S
L Laed oS Jsded s weit e bl 5l conilen s
s Ly Sl 0SS s alS s b1 S
S ol mls s am g LT S e 3 sl s

(P-value = +/YA£>+/40) (V) sl 5 Ce 5 Qj_pj


http://dx.doi.org/10.18869/acadpub.jehe.3.4.280
https://jehe.abzums.ac.ir/article-1-269-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-18 |

[ DOI: 10.18869/acadpub.jehe.3.4.280 ]

Ol lsan g coMuul yas!

1. De Laat J, Feng W, Freyfer DA, Dossier-Berne F.
Concentration levels of urea in swimming pool water and
reactivity of chlorine with urea. Water Res.
2011;45(3):1139-46.

2. Harrell S, Wellman R, Young D. System for automatically
maintaining chlorine concentration and ph of swimming
pool water at predetermined levels. Google Patents; 1974.

3. Guida M, Galle F, Mattei M, Anastasi D, Liguori G.
Microbiological quality of the water of recreational and
rehabilitation pools: a 2-year survey in Naples, Italy.
Public Health. 2009;123(6):448-51.

4. Forrest N, Williams E. Life cycle environmental
implications of residential swimming pools. Environ Sci
Technol. 2010;44(14):5601-7.

5. Markell EK, Jone D, Krotoski WA. Markell and Voges
Medical Parasitology, WB Saunders co. Philadelphia, Pa.
1999.

6. institute of standards and industrial research of iran. Water
quality sampling for microbiological examination of
water- code of practice, ISISI 4208.1 st revision.

7.Hashemi ASL, Dehghanzadeh R,Taghipor H. investigation
parameters on chemical quality of public swimming
pools water in tabriz city. Med J Tab Univ
.2011;33(6):19-24 [In Persian].

8.Daraei A, Zeadinpur A. The study of water pollution and

xlo

accidents happened in the city of Semnan in the 86-87
swimming pools. Twelfth Conference on Environmental
Health.2009 [In Persian].

9.Mehdenezhad H. Determining the quality of healthy
indicators in swimming pools in Gorgan. J Gorg Univ
Med Sci.2003;5(12):89-95 [In Persian].

10. Blanos B. Dermatophyte feet infection among studying
enrolled swimming courses at a university pool. Bol-
Asdc- Med , 1991; p.181- 184

11. Fournier,S.et al. Detection of microsporidia,
cryptosporidia and giardia in swimming pools. FEMS
Immunol Med Mic. 2002; 33: 209- 213.

12. tah A.Y, Ekpombok M.U. Pollution status of swimming
pools in south zone of south eastern Nigeria using
microbiological and physicochemical indices. Southeast
Asian J Trop Med Public Health. 2004 Jun; 35(2): 488-
93.

13. Salvato J.A, Nemerow N.L, Agardy F.J, “Environmental
Engineering”. Fifth edition. John Viley & Son, Inc, USA,
2003.

14 Nurian A, Badali H, Hamzei H. Fungal contamination in
indoor pools in the zanjan city 1382. J Zanjan Univ Med
Sci.2004;48:43-9 [In Persian].

AP0 (LBewsls ¥ o ylads PG Jlw cloane Cadilugs eudiga ddas ¢ YAD


http://dx.doi.org/10.18869/acadpub.jehe.3.4.280
https://jehe.abzums.ac.ir/article-1-269-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-18 |

[ DOI: 10.18869/acadpub.jehe.3.4.280 ]

eGSOl el a5 3l T (39 5500 (S gl (e (a3

The Study of Microbial Contamination in Karaj City
Swimming Pools and its Relation to Physicochemical
Parameters and the Number of Swimmers

Akbar Eslami', Mohammad Noorisepehr?, Maghsud Jafarinia'*

1. Department of Environmental Health Engineering, Faculty of Health, Shahid Beheshti University of Medical
Sciences, Tehran, Iran
2. Department of Environmental Health Engineering, Faculty of Health, Alborz University of Medical Sciences, Karaj,
Iran

*E-mail: jafariniam@gmail.com

Received: 20 Apr 2016 ; Accepted: 17 Aug 2016

ABSTRACT

Background: Among safe recreation, use of pools are becoming more popular. Due to health issues
and ways to ensure the health and welfare of people, swimming pools are very important. The major
health issues in this field is attention to water quality. Also Immersion in water may cause water to
inter the mouth, nose, ear and eye. Thus, in the case of water pollution related deaseses will be acure.
Sanitary control of swimming pools is necessary to maintain siwimmer health and prevent swimmer
from deasese.Thus The need for research in this area seems necessary.

Methods: This study, based on applied research and analytical - descriptive, correlational, cross-
sectional survey was conducted. In this project, we studied 35 swimming pools in the city of Karaj.
For this purpose, samples were collected every month for 9 months, turbidity, pH, free residual
chlorine measuring was cundacted at the sampling time and testing for total coliform, E.coli coliform
and counting of hetrotrophic organisms in the laboratory of water and wastewater was performed.
data analyzed by using Excel and SPSS software.

Results: The results showed a total of 315 analysed the measuring parameters chlorine, pH, turbidity ,
respectively were 88.9 percent, 90.8 and 100 percent in standard range and 9.2 %, 11.1 non-standard
were reported, and the negative total coliform and heterotrophic were reported 95% and 99%
respectively. Based on statistical analysis, no significant correlation was obtained between microbial
contaminations by residual chlorine.

Conclusion: The results showed swimming pools were in appropriate health status. The control of
risk factors and pay attention to hygiene standards by swimmers and pool staff are good strategy for
pollution control.

Keywords: Swimming pool, Karaj, Microbial Contamination
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