[ Original Article ]

Depiction of Health
2018; 9(1): 5-13

http://dohweb.tbzmed.ac.ir

Evaluation and Statistical Analysis of Parameters of Temperature, Chlorine

Article Info:

Article History:

Received: 2017/08/29
Accepted: 2018/02/15
Published: 2018/06/20

Keywords:
Swimming Pool
Residual Chlorine
pH

Temperature

Pool Health

Residual and Water pH of Tabriz Swimming Pools

in Terms of Compliance with Health

Mohammad Mosaferi!, Ebrahim Ahmadi*?, Khalil Rahimi?

Abstract

Background and Objectives: Swimming pool water is quickly contaminated by swimmers
which can cause the transmission and prevalence of various types of microbial infection through
contact with the human body or accidently ingestion. Proper and regular chlorination of water in
swimming pools, along with health monitoring by health care providers, and regular
measurement of remaining chlorine along with controlling pH values, can be a useful tool to
ensure the lack of risk to aforementioned diseases.

Material and Methods: In a cross-sectional study, during the four seasons of the year, 44 active
swimming pools in Tabriz from 57 existing swimming pools were examined and the remaining
chlorine, water temperature, ambient temperature and pH were measured. In addition to extraction of
descriptive parameters, the obtained data were under the analysis of variance to compare the mean of
the data.

Results: In the studied pools, the minimum residual chlorine content was measured at zero and the
maximum value of 5 mg/L was measured. The pH of the pools was in most cases near neutral and
more alkaline (>7). In the main pools, there was no significant difference between the mean of
measured parameters with regard to different seasons (P> 0.05). Correlation analysis indicated a
significant inverse relationship between residual chlorine and water temperature in these pools
(R = -0.694, p <0.01). Considering the total residual chlorine, the water temperature and ambient
temperature, there was a mismatch with the optimal range of standards approved by the Ministry of
Health in 26% of the main pools, 93% of Jacuzzi pools, 95% of chiller pools and 30% of children's
pools.

Conclusion: Based on the results of this study, it was revealed that the limits and recommended
standards for residual chlorine, pH, pool temperature and ambient temperature in the pool
environment are not observed in four types of main, Jacuzzi, chiller, and children pools examined
in Tabriz. Particularly, in the case of Jacuzzi and chiller pools, the present situation was more
unfavorable in terms of residual chlorine and water pH compared to other types, which requires
serious attention.

Citation: Mosaferi M, Ahmadi E, Rahimi Kh. Evaluation and Statistical Analysis of Parameters of Temperature, Chlorine Residual and
Water pH of Tabriz Swimming Pools in Terms of Compliance with Health. Depiction of Health 2018; 9(1): 5-13.

1. Health and Environment Research Center, Tabriz University of Medical Sciences, Tabriz, Iran
2. Health Center of Tabriz County, Tabriz, Iran (Email: ah2013ebrahim@gmail.com)

© 2018 The Author(s). This work is published by Depiction of Health as an open access article distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the
work are permitted, provided the original work is properly cited.



http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

iilaga (sLau Hhuslivad b @allad a3 51 30 515 (L sla yaiadl GT PH g ouilasils IS ey sla jial yls (5 Lol Julad g b

)

o sbad sla Al T pH g ouilasSls JIS dLeu (sLa yisl yls (s be] Jalad 9 als)y
shdilags (sLaayluslicel b Gallal a5 5

T saaa g Jula PRV asal &5 ySless sane

oS>

35w Solea ¢lail gt 5 Sl Cr e ST ao b 0 b elad 3 5 edd o1 OIS by 4 Lt (gla sl O ndlaal g dise)y
pde Sl Olaabl oo Ll 55 o PH 5 e lile 3l IS odots o 5 bl O ye il S gy SO Lol e Ol mms 505 555 s
Al SAUIG 8 slaglen 40

s o b Sl FF 3 pH 5 Jases glos (of (glos ediladl IS Il fomd jleor b s ge sls Sl OV o 5lilasligy g 9l go
RCTEYC S O P PRSP WU PP U g P PCA B gl Al s i

LS iy 5 0 0oy Gl s Sl pH 5 55 0 Sk 0wty Dl 5 ho A 53 olledl IS wiaS s s Sl cnls ladisly
e Sae LS (Saan GIUT(P>200) SB35 s J b 53 b bl S0l (o (s0l3 e sl ol (sla sl s s (V)
Glos 5 Ol glos wdilegdl IS glr S 55l 53 L L(R=4F3F P<eee)) sls Olid b s cpl 3 O (glos b oilasdl JS (w1 (gl me
Sl glas il L polles phe 5,050 I 53 0858 sla sl 55 5780 Ll gl senal 53 AV L 558 5 TP ol gla sl js (las
sy 3y Cllig

Lo lsa sl 5 sl by PH wlladl IS osas 55 odd o 55 slas kil (sodate 35050 55 &S W 5 asis (g yaSdauil
b o Ly S x5 5 035 Soshasl CIPH 5 ekiladly IS I 5l Comds Ao 5 aisssSr )3 355 a0 ule

el Gl des pH b3l IS (L sl (a3l gasls

g gkl L s a5 5 5,5 (st sla pad CTPH 5 oailedl JS dos (gl )y (Ul s 5 ool 6 owms Sl p (6 3lne 1a0lin ol @y skl 0 g2
O\ OR AT Cadle s

Oloal G208 G088 Sy posle slSAIS Cany) b 5 aodlw BlEEaT 350
(Email: ah2013ebrahim@gmail.com) oyl <55 ¢y 505 & leu s cadilags X 50 .Y

. . . e OS]
ke (http://creativecommons.org/licenses/bync/4.0/) yislS siu S 5 gae cind caadhs yt gt 50 o151 on sicus b allio cpl ocacal 5 sins ()l 50 sy 33;;
...\.a:)L.lb-\-:ab.\‘.\tbj|34uh‘w.‘alhpdﬁld|.@‘):‘QGCM‘)L.;.AQ.?)P)JLQ.'C\&JL#EbJ&‘C;ﬁQTJ&&‘SQQ

0=V (V)3 AYAY ccadles pusend | T


http://creativecommons.org/licenses/bync/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Hotsas 5 s Suas

K3 s Vsane 3 dal = 0 3Y LaedlE ol Sn (550
Ol s 5 se gdme 5 I 3ls O sanldonST G s ol 3L
1 Olsebsl g 35 o O 13308 G ile 5ot
3518 (solie Aol o)l gan s 55 sla So I ola3uS
ST IS Oliwe 358 o o 5 3L ails 5505 O 5 sblaily
53 S Ul ol A3l 1) 530 5 ke SO Bl sila3l
s le3l s3T IS 2l 53 08 e )Y e Slas Lol il
ol ot 4 Jlox=t (sl S 1 2l (Y5)) ol 55 55
j‘f@‘ﬂ&f}ﬂ)pﬁﬁ%@&d)jﬁ
ﬁS;)S))_bQJNV.\‘)'\J;JpHL!g\);L:_.:
slge ool 215348 &S plosl 31l Bt (el JS) susladls
0 b OTPH 0 b o S50 PH e il s L
(ASY) 555 G VAL VY foed i 8 &y o
AS Ol JMde edias L 5255 e 5o aly el o o
Foadlams s sbe dm v La e 5 (555 o
scl Csllasl Lol 5 55 &S (g 4l it 95l U5
034 ujﬂ G35 4 gas 3500 YAARY 507 5 5 4 pH
S 2l L8 1 glls Las ciomens (V)
s s Wl s il e Of s W8 e

sla sl 53 5L glos 53 Y same Wl S 55l i lals s
ol ol 4 laslaibad 3o (Y) L5 50 o g e
R P ESTI W O LS WPES T LU VR Ve St
43-).3\’li}JSpfq?ﬁ‘f)'lJ"g.kiL?jjs;:_w\g_éljb\dl}a
s Sl s gles Sl g oy el Of 5l Ss
oslizl (gl (galgdn Ol (gl il o 5l S sl 4 s ¥
3l S Sl az 5 YA-YF QTJTaJﬁldb)QﬁY\/vﬁp
a5 658 e e ul ol O s sl
sl S Sleamyn ¥ VU Lo sla sl (6l 501 8 Sl
slales (VY 5Y5)) ol ol slgig 5l S Sl a5 Y4 5
L sdre gl anim 55 (g a3 ¥ (VL) YL
4 a3 ol (Sl Dl o Gl S a3 S
5 b O 355 05 5 e 3 S tipn e a8
3 58 A 0 d e gl leslinl oS15 5 (S5 28 e
Candy o g 55 glodd [ ixe g anllae &Sl 4y o
Gda b Sl b 3l s g s Sl g s 1Sl
ol o 5 5 5m g S Sl s oS
e s anllen oy oy pH Lol S s sl sl

ey pleil 4

\4 Depiction of Health, 2018; 9(1): 5-13

doudo

Lis 5 bl 5 LU 51, ege o Ld gls sl
wj_iﬁ@\ﬁﬁ})w\j\ Aoled L@‘M\jwr;fuy\_w
Sl sl s Caenl ST (o el g Ll (h5,5 Lo
Sl i oo 4 b Sl g e il Ll o
e o310 5 sl b Lab S s oS 543 o GOl
oS Ledkisd Jlt s IS0 e 5 S el pa
a8 ol 2 (V1) Wsls 5 Ol pslie OL - L L 5
Slassbe JWl Gl obin Jome Ll sl 3 g g0 Dl
Sl Sl A 658 cl ek Al e s 5 S
=l Solew JUs! 5 Ll Lo ge O St 5 s sl OLS S
ool g s S Jlgal il cspis s
e () 238 o 0 s s i S 5 L3L5 (g Bl
Ssn by ok 5 gy grln o s 53 S SIS
Ol s gl3a8 Sl SN e (6,8 1SS 5 (0) ol
s o by b gla sl OTL(VSP) 3 ls 590y e
OL 233 3lge 5 o Al ola So T 5edd e JT 0l Sl
(5 55a g0 DL B e Oas Bl ¢ g Sl 3 5 4l
)>.>j_~i'4@Qis)bu_é.l:ﬁuél_aoﬁ_u;}uf;ub;\
S 2 ol 528 2 e Sl ped O35 5bs) s
Al SIY) s 2l 31 (ST e slgn pl 55k
Ok b ool D50 o bl ey ol o s S
39 0Ll & (ko JESH o g il o BT o b O
ol i g L il laslbeud e o 0nl
b Ol Coley rmmen 5 OB IS esliul Cilig
Q&gﬁb)wl@quﬁ.cﬁ\ Sl s 3l el
P e A ol Sl i B gla gl s il
(V) ail o o ol 5l iz gla (ke

Sl T b ol 51 Y pame L gla el O
6;&;’2&6‘3))53\}AQJ;45L¢‘[{45>)_§@WB
D3l o O3 sy ab pays 5 OF Slinta 5 IS 0T o 5l
Ol 2153A8 gy o5 dallie Ls s o olo3AS 5 i
A cl ol Slizie 5 JS 5l eslinad ol Jl s paul
308 5 e S aups war g L lalas e b ale
Olge 4 VA Jlw 5ol S 5 515508 esle ol IS o]
NSNCYJCV PR Fog ol G ylas cg 3305 asle S
o lloBly 331 S (mnd sl alesl sp 50 Dlas 4 il
Lol o b gl sl Of (it 5 e o 3 JS 3,5 13
e Gl 5 Cdl Ol se il Sl dligy o)l Jles
Sy e (ol Il o PH i5Lie U ol jen sisladly S
() aal SUG 5 lagslen 40l pe 5l (3L Oluabl
S e 0554 (gl Jle 8 3 JS 50 S el asiia
ol EebpH o, Vb aS (g sbas sl il o PH & 4l
e 6 sl VL slasss 5 el 153008 ol Sl LS



(i (5L il G Bl A5 31 58 (sl (518 A%l T PH g o5Laly IS Lo sl il (55t il 3 2l

oP s 33 D Sla enls 3 g g siasglll &S s &)l (4
53 48 3l oLz (ANOVA) Ll ls 5JUT asL e pH
6uﬁl)g@<;pw@bw¢}wg_p\éuﬂ_w\
S 3 gy calien Jpb 05500 Blad Lol 5 e
o b ls e wsSre BL St sen 5JUTL(P>100)
sly ol La e ul opl 5 O gl L sl IS
aaly ol 50 Tem g ekiladl IS 5,40 55 (R=1.7F P<il))
LLL(R=-+.YAS  P<ras)) ws S sdalin s &) 5o 4
Ssols gae 8 s lgs 5 S W Ol gles o
(R=+.0YA P<ele))
o sl ;‘jdbz&:{;;}uj o sl el s
LLG,I(P<rard) 59 Jls ome Jaoes (glsa (slos iomen
L5l S eual i pH 5o lledl S u gyl e
ol o3 ol las L ealadls JS s (ols e e sSo
JB Susly (R=-+YAF  P<oie V) o ils 50 s s s
A5 8 edalion s el cpl s eliledl IS s 5 e s
Sl S skiladl IS e e se ol ul 53 5 )lse Al s
ol s e lac ble o SNU Jls ol Lg.Aﬁj:g):pi:l:n
Sl sle L gl pe il js s S edaliie la sl
o il b3l IS (P<rer0) 3 ol me s sl O
;swd)l;@mjpu)\..x_;cﬁ;,gﬁ(@a;sl»u
e Gl e e S B S sdal e pH 5 e bledl
Sl gy la sl b s Of gles L sl sl IS
S e sl O S (gla gl 3 (R=-+)47  P<evd)
Bl e liladl IS . (P<rar)) 55 s ome o el stile Ly
o Gl pme BLil s o a1 s e S0 Sl b i
Gols e oS B S sdal i pH 5 ebledl IS
iy s b sl pl s O gles Letiledls JS
(R=-+.)47 P<:.40)

Laghigyy 3l g

Al plil (Cross Sectional) shais &) 5o 4 axlllae oyl
OV 5l I il FF Ul e e b alllan Jsb s
5 S bl 50 Ol g5 5 s g ge Sl Sl
4 PH 5 Jasee (sLos ol (sLes wodslasdly IS (sla L
D & e IS B S I3 e sy g0 Joee 52 D e
15,8 Jde g IS ol8aus) DPD sla o3 L i K5
o g G‘Ml.a;b.h?m}gl s om0 ) Heu8 cxla
LPH o 5 (DT 58 cli) 525 (655 pmles 5 6
bbb 31 n 6l psaame 5o A plail s b J gl
3,50 W7 pliS a S35 5 ol sla el 55 andllas 5 4
S el 53 95,50 VP bl n o Jgb 5 e
odel s 45 Sl LS s s 3550 VY OS5 S
s 3l S0k aslie sl e 5 Sl ks gl el (o
RCII S J RO VR PR H GO

la 438l
ol (5,8 o3I gla b gl Cao 5 F Y Jsdr s
Sla sl s s slos 5 O slas ¢ pH waslal IS
)JQSJ}S}}:?:A&)}K?LJ&‘JXZ.&\g_,‘.::‘):i:a.,\..;:gs_.»)j
}ﬂﬁ)\ue)b%}scﬂ_w‘au\ﬂ&b‘mg}_ﬂ)%
Jle 5 Shapiro-Wilk & se 31 bl dis g Jls, 5 5 Jlop SA S
s sl b bl s (P 0) 5 ST, 15 W esls O3
O a iy Jlie 5 o d 3 odiladl IS @S Hlds )50
ba sl 3 35050 el 3 58 pH s o 55 2 53 p ks
sdalie V) Lﬁu}dbjbf'_.@j&a-db-mggi)j
o.\*iuiag_.ﬂéuju‘)li;d\;s‘ﬁ@)‘j Y lsged 335 8
axr 13 5e5 CIB s LTS il Lol gls sl s

ol gla s 13 pH 5 bos eliledl JS slie g bl Cavo 5 ) g

pH 52 gles o sbes Xl IS LT Al S el el
(mg/l)
Y.AY YAA VA AK) d;\)l:.a
AXe ¥Y.oo Y. .0 ddin Hldie
- S
(AL e i b LS ldde
R 1.0 VA Y Dlas Gl ol
VA YA ™. A J..<..L»
ALY Y. Y. §.e Ldiw Hldie et
el
(AL Yo.. i eSS Hldde '
ya VAN VA A Dl Gl il
v.A YA .o Y. oSle
AYX- LARE Y. Y0 Kb e
. : b
va Yo.. e S ldde
Y4 A \.A4 AY Sle B il
va YA VA VA u.i)l:a Ol

o—\Y Z(\ )°\ AYAY o RS A



Hotsas 5 s Suas

AY- AR Y. Y. b e

Voo i i R £uaS Hldae

XY A AR Y Sl 8 il

VAT YAN v V.40 oSle

AYX- LARE Y. £ dio lAde

Voo Yi..o Yi.. - eSS Hldde &
ALY A \a R Dlre Gl il

355 sl gl 53 PH 5 bos elilagdly IS slie (el i 5 Y gk

pH 5 glos o sles Bl &S LTl S el b
(mg/l)

AV Yol e Vot u.fvl:»
AX- Y. §5.e b.. b e

- e
va. YA YA . S ldde
A6 V.0 vy \.0A Dlae Gl 2l
AN 1.0 £Y.. Ry oSle
A Y. §5. b.. b e oy

ol
AL V.. Y. . £aeS lAde '
ye AR N Y vaY Dlae Gl 2l
Al rea £ VaE val:,:
AYX- ¥o.. 8. 6. Ldeo lAae
i . : =Y
’ V.. .. - £uaS Hldde
Al VA YaY \.ov Dlae Gl 2l
Ast .- £ RaS u,.i.»l.:ﬁ
AX- Y. §5. b.. b e s
e s

AL V. YA - €S e 7
Y VLAY R % ol L3l il
AsA rea £ A- u.}{.)lcd
A Y. §5.e 0. Kb e
AL W . . aeS e &
KR VA \a \¥is Dlas Bl 2l

e sla el spH 5 les wtiladl S slie bl Cio g ¥ J g

pH 15 gbos ol sbs Bl IS LT L S el b
(mg/l) §

va YA T Y0 Nl
A .. Y. 0. s e "
1A Yoo A . ueS e T
X Ay V.0 Y. ¥ Dlas Gl il
vV Ya.. YY.$ BE u.i)ltd
AA ™, . A 6. Kb e

S Okl
18- Y. e . ueS e '
xa A AR \Xa Sle 8 il
v.ve YAY .y \v0 J..<..L»
AY- Y. Yo.. 6. b e b
Voo YY.. V. . S Hldde

) Depiction of Health, 2018; 9(1): 5-13



(i (5L il G Bl A5 31 58 (sl (518 A%l T PH g o5Laly IS Lo sl il (55t il 3 2l

X AR AR \va Dlre Gl ol

vy YA Y\ vy J:wa:p

AYX- Y. Yo.- 6. dio lAde ) )
AL .. A - LS e O
XY YA (R (R%s Sl OB il

vV YA A V.04 u.fwl:»

AAe ¥y . 6. b e

1A Yoo V. - LS Hldde &
xo R (R % Sl OB il

058 la Faad ;s PH 5 les wdilbedly JS slis (s bl o 55 ¥ J g

1 Liledl 17 € My ;
pH 5 gles o s Bl IS LT L S el b
(mg/l)
V.A AR YAY vy oSle
AYe LRSS . Y. Ldeo lAae "
p o\
v W i b £uaS Hldde
A V.0 A 4 Dlae Gl 2l
Y.VA YA Wy Y. ole
AYe LARE T v b e
- Okl
Y, ¥ 0. o Yo.. A £uaS Hldde
XY (R \.i 0N Dlae Gl 2l
Ve YAV A v oSle
AN Yo. .. v POV RV "
vx. .. . b £aeS lAde a
) XYY X! e At Dlae Gl 2l
2% 4. YAY \xo oSle
Ae .. . i Ldeo e
- Ol
V.Y . i b £uaS Hldde
ye VY \A VA Dlas Bl 2l
vy YAA YA \.ov ole
ALY Yo. .. v Lis ,lde
V.Y Yo.. i b S ldde &
XY va Y av ol L3l il
4.07
o 8.25- N T
3.0 T
s 8.00-]
; H
o
£
2 7.75+
-s 2.0 ﬁ In_
b
£
~
E 7,50
4
1.0 - -
o
7.257
- © o o
o
.07
7.00 °©
Sm‘inu Surr:mer Autlljmn Wir‘ner T T T T
Spring Summer Autumn Winter

o=\Y (VA AYAY censdiw pogeas | )



Ol ySad § (5 Stus

32.00]

30.00

28.00

Air Temeprature oC

26.00

16
24.00- o

T T T T
Spring Summer Autumn Winter

34.0

32.0
30.0
28.0
26.0

24.0

Water Temeprature oC

T T T T
Spring Summer Autumn Winter

S dx 350l CIB s Lol gla Sl (fhga gles 5 Jases glos PH ailedl 5SSl s Sl ged

Jab 55 ol gl el 55 O (glos Ol se LAY 51 ol
55000 (6355 sl sl 53 (W) 5550 Y0 s aadlas
a5l s (V) 3,300 Y OS5 58 (sls sl 3 (BT
3l C)lﬁ- S50 gt e la sl s e Las ol
a3 YA WL 5ol 8 Sl war ¥ ) sl s
(YY) .,\isjii sdalin (;ljfu:JL,;

o3 aallas Jsb js ol gla el s Jae (gles Ol
03 OF) 5550 AV (5388 sla s ul 53 () 3548 VF
3550 A 085S gbs sl 53 5 (V) 555010 ke (sl s
Sless (il 55 oy 3Lt S 2l (1Y)
o, 3l eS Tas (slad) LS Sy Al
s 53 3gm gn shaialy ulal  (Y)) 55 (1S 5o
Slsa ol 4y ‘Ja.?ukgb:}fa_wlgftglmw.bl.;)\
S a3 Yy 5 S e ¥ gl el Sl Glb
YA s ol sl Sl b Bl s a8 Jil sl O
e sl 53 9 (AY7) 555000 F e (sla il 3 (VYY) 55 40
s 3 5 ld A Sl g (051) 3,500 S 8

sla el 53 ((YW7) 5,50 ol gla sl 55 pH Ol 5
S O07) 5550 V0 A sla sl 53 (BYL) 3540108 (655>
slas bl 5l -l O7) 5,507 U858 gla sl s
oS Sy sl Oleys el Sls oo
3 (58 wax g ps) Sl as ol ey (VWY-A)
O 4 o (S 5S35 12545 5 IS oo doudl sl 0 52
w3l IS Ao VY Al pH s e ey IS s
58P e 2SSy ) Sy S bl o5
A3 VY LS AD i PH 3 s (A5 e s S S|
Ll s rep il 5 S gr Al D o e S
A3 ey e (G0 iy a5 (o3 sikoee S > PH s
el b Sl s cllig Ol s senay il 5 (V0) 555

V) | Depiction of Health, 2018; 9(1): 5-13

&

6.}.‘}:’

o gy SMn sy Pt sy Bl i 53
o o Joad e b s et o3 bt e
S oaly L&l sdowte VLI 53 ol el Gois ROt
oS eIl sl pa s b s pHe sbiladl JS Ol oS 0
S Sl o g 3 do ;340 Sluabl b Ol e 353
s Sl 5 51 s T Vb 5o 19) 5.5 i
S ol s e Y b 03 Sl &S o 0al b la s S
St sl el aib sl § slw a5 Y4 51 i 0f gles
a>Yf ;.;Tﬁ 03505 L3 (V) "’ﬁd" 35 5 Lo
BB 5S Oy 3 oS NS 5 St sl sl o 8 sl
ol Gy 2 e (P51 Ul dal maS L s Ve
S n,8 e rlqalm}oéhwﬁéuil:&:_.} sl sy
S (595 p gD LB (gl by puoman 3,108
Lals 38 oyl (g, Vb oyl amys Sl uT 28
sla sl s VL gles s Lals3uss %jw} 3l i
O) Lz Jles L eddg o

S ol Ol eliledl IS oy e y5 el gls 4l
03 Y) 5,50YF Lol sla se wlys el )l ol Olsee
ke gl sl s dAVYT) 5,500 FY (65 S sl el
(Y07 3,504 OS5 S sl el 55 5 (VV/¥)) 5,40V 00
Oloys (il &yl s slas lil_ul U G)l;'-
(T3V) 2l o (oo p 8 e\ =YD 558 (S 255005
o llodl IS JiS 5 ool 4 a5 p i) ey OS5 )15e
Al e e sls gl gl Al e 0 5 s (6555 o

(il Oyl o gre las Ikl d ey o gt s
ba el T (glas 3590 3 5528 (S 3 el s Oley
53538 mleam s Y45l 2aS 058 5 ol sl sl s
ol s 3 S Sl a3 ¥l S (65 S sl el



(i (5L il G Bl A5 31 58 (sl (518 A%l T PH g o5Laly IS Lo sl il (55t il 3 2l

Sl a3 ¥ ﬁjgiéusj,gjafﬁgf\-nmﬁ;p
(1S sl a3 51 S Jaee (sl 55l S

SosS daud

A3 b ) 2 O3S 5 e (355 el Sl s
3 edd a5 glas il ud g3 9d> (godate 5)l5e 55 5 S
Lo glgn los 5 Se ol slos PH lledl JS oy
G55 Bl il (ot 55 65 ea D 5d b Cule, Sl
AS B 5l g e andy s gl L baclis 3
23 G ar g Sl Y 555 5 osllasl ST PH 5 siledl
el @S 5 b lilagdly IS 515 5 o
w\@@g@,@d’l.gwqw Ol g b
2 s G50 pH Ol gles o BT S AL o 2l
Ol Sl b s Ko ol 5 e Sladls IS Ol
2y b g

ST

Jeol il ol <=L>.=3l Sl Gk sai (595 andllas )]
je.,\{ajf;ﬁb)us):lbljéj\;ﬁAJ}AJCKLAJJN\;;SWJJ{
Wl oS 4o s Jams 4 e gl o3le 4 S

gilse oL

&yu;lwusm@pulotﬁ_%};@ﬁ,\{

}Lﬁuu)k_wb&ﬁuﬂ_.a;h;@je}fp&ﬁjﬁ
.J)l.xjéijgdpls;il

2 yud g Sl
Sl S e o e by Sl e OBy 5 sy
e ST 5 (a5 BT lor 555 Ol e
S Ol S Lo il Al e J e 22,
Si5 JS G ool gl o 4l e Glales g

.J\J.)\J ‘)
References
1. Health, 1.M.o., Guidline for health control of swimming
pools. 2006.

2. Health, 1.M.0., Guidline for supervision and monitoring
of swimming pools and natural swimming ponds
C.0.E.a.0. Health, Editor. 2013.

ALVY pH acals 53 2 s fjfdl.:ﬂ”b“\ sladl IS
ol sla el 53 yatls cpl 3 8 b s Lol (IS
CQV1) 3550V 80 53 (6385 sba sl 53 (YY) 5,50 OF s
085S (sla sl 53 5 (VO) 3,50V 00 5o Jor (sl sl s
r;‘\lé.xiaﬁdajc,ib) ol a5 9= (VY/) 5,50) 0 55
DS oo oY ax g g pbse 4

b sl 5y (gddy o WWAY Ju 5 a5 glasdllas s
STV b ds S e te w3 S ol 5 e
55 gl ks f;zj Sl S TN 0T s Jol sl gl
el 03,1 > &S Slandlas 53 (V) L5y J 53 JoLB o350 e
as anbs Ol gles i 5l gl gl i s
31 S Sl a3 ¥ s sl uf Slos andllae -l js sl
50l smaie (G anr &S hagh 53 (WA Coul el S3
Whxils Ole S el sbd sla sl 53V Jlwys [l e
5l S 3l YRV o3 pH 3 l5e VWY s a3l edilasls JS
A 5ol LYYY s 50 ol am s s sl il u s
23 Kes 5 Jass andlas 53 OA) 55 i sl
ol glos 5 Kle awe sl e sl gl pead 13V FAY JLo
s lladl 55T IS IS Kl 5 31 S Sl a3 YAY£0VY
JS oSSle 5l S S s § IS 1 s p S k) P AY
S 03 &S Glaallan s (VA5 0) WL o ol (g anllae
slos Sl 5 Pl Olden g3 55 4Y Jlw s ol O
Folgds S3sl S sl ar s ¥Y 5 YV La s ol O
LY0) Ko g s kel a3l G)B ok axils  (slads sad

A 3 edkiledl S as e S e ws il o)l
ol a3 5555 GO il 2 3 p S e VT
Yy e S aryn ¥ 5l il ol Gblslse
L Q-] Ve e Y [ P I WG PR S0 ) 1 R K RS
Sles 50858 5 o o Lol sla sl ps 5l § sl oY
JEJ 53 LLOYYLYY) il ;‘de:.?l_.ﬂ a 3Ye j\J.uS.L:.?w
K bl a o BLS ) ot 53 5 30050l 88
03 Al gla sl s Jasee (gles 5 O (gles eila 3L
05 5 (Q0L) 3, \YY 55 L gl st b 55 ((YFY) 5,56¥0
< slles auals a3 C)l} (W) 5,507 53 OS5 S (gl il
el YT WY 5 07D 55 il Sl e slas it
sl 5 Sl slos wliledly IS 1 (5550 sl gl 5o alayl

3. Schoefer Y, Zutavern A, Brockow |, et al. Health risks of
early swimming pool attendance. International journal of
hygiene and environmental health. 2008; 211(3-4): 367-
73. PMID:17869580 doi:10.1016/j.ijheh.2007.08.001

0=\ (VA AYAY censdiw pogeas | VY



Ol ySad § (5 Stus

10.

11.

12.

'Y

Suppes LM, Canales RA, Gerba CP, Reynolds KA.
Cryptosporidium risk from swimming pool exposures.
International journal of hygiene and environmental
health. 2016; 219(8): 915-9. PMID:27432615
doi:10.1016/j.ijheh.2016.07.001

Font-Ribera L, Villanueva CM, Gracia-Lavedan E,
Borras-Santos A, Kogevinas M, Zock JP. Indoor
swimming pool attendance and respiratory and dermal
health in schoolchildren--HITEA Catalonia. Respiratory
medicine. 2014; 108(7): 1056-9. PMID:24835075
doi:10.1016/j.rmed.2014.04.018

Carter RAA, Joll CA. Occurrence and formation of
disinfection by-products in the swimming pool
environment: A critical review. Journal of environmental
sciences (China). 2017; 58: 19-50. PMID:28774608
doi:10.1016/j.jes.2017.06.013

Hang C, Zhang B, Gong T, Xian Q. Occurrence and
health risk assessment of halogenated disinfection
byproducts in indoor swimming pool water. The Science
of the total environment. 2016; 543(PtA): 425-31.
PMID:26599142 doi:10.1016/j.scitotenv.2015.11.055
McGuire, M.J., Chlorine Revolution, The History of
Water Disinfection and the Fight to Save Lives. 2013.
Kim D, Ates N, Kaplan Bekaroglu SS, Selbes M,
Karanfil T. Impact of combining chlorine dioxide and
chlorine on DBP formation in simulated indoor
swimming pools. Journal of environmental sciences
(China). 2017; 58: 155-62. PMID:28774604
doi:10.1016/j.jes.2017.04.020

Qin Y, Alam AU, Pan S, et al. Integrated water quality
monitoring system with pH, free chlorine, and
temperature  sensors. Sensors and Actuators B:
Chemical. 2018; 255: 781-90.
doi:https://doi.org/10.1016/j.snb.2017.07.188

R.Rezai, M.Jalali Parvin, H.Khosroshah, SH.Tayefeh,
Determination of Water Pollution in Swimming Pools of
Tabriz City Using Biochemical Method,1392 Solar year,
16th National Conference on Environmental Health.
Institute of Standards and Industrial Research of Iran,
Swimming Pools - General Requirements.ISIRI 11203.

Depiction of Health, 2018; 9(1): 5-13

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Press E. The health hazards of saunas and spas and how
to  minimize them. Am J Public Health.
1991;81(8):1034-7. PMID:1853995

Paul RA. An environmental mode for swimming pool
bacteriology. Am J Public Health. 1972;62(6):770-2.
PMID:4555695

Nabizadeh R, Aslani H, Nemati R. WH.O
Organization. Guidelines for Safe Recreational Water
Environments  (Swimming Pools and  Similar
Environments). [In Persian]

Elham Asrari, Khalil Rahimi. The comparative study of
environmental factors in health providing water of
swimming pools in Tabriz city in 1393 solar year, 2nd.
International conference on sustainable development,
strategies and challenges 23-25 Feb 2016.

Rabi A, Khader Y, Alkafajei A, Aqoulah AA. Sanitary
conditions of public swimming pools in Amman, Jordan.
Int J Environ Res Public Health. 2007; 4(4): 301-6.
PMID:18180541

Jafari Mansoorian H. Water Health Indices in Kerman
Swimming Pools, in 2011. Journal of Health and
Development. 2013;2(2):128-0. [In Persian]

Zazouli MA, 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.

Hoseinzadeh E, Shokouhi R, Giasian SA, Roshanai G,
Mohammadi F. Fungal Contamination Evaluation in
Hamadan Indoor Public Swimming Pools. Jentashapir.
1392:19-28. [In Persian]

Environment and Job Health Center, Ministry of Health
and Medical Education, The Regulation form of Health
Control of swimming pools. [In Persian]

Environment and Job Health Center, Ministry of Health
and Medical Education, The Executive Order of the Law
on the Amendment of Article 13 of the Food, Drinking,
Cosmetic and Health Materials. [In Persian]





