Hygiene condition of Bandar Abbas swimming pools, 2003
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Introduction; Swimming pools are one of the important recreational places that due to
direct relationship to different groups of people, can be a good carrier for bacterial, fungal
and parasite diseases. This study was conducted to evaluate hygiene condition of the pools.

Material and methods: In this descriptive study, all of active swimming pools of Bandar
Abbas (based on Salvato recommendation) were selected for sampling. The number of
microbial and fungal samples was 84 and 165 respectively. The volume of samples was
100, 250 and 1000 cc and sampling period was two weekly and sampling was random.
Free residual chlorine and turbidity rates were tested respectively by DPD method and
Lovivond turbid meter, the range of later instrument was 0-1000 NTU. Attention to
hygienic and safety subjects by swimmers and operators was surveyed by questionnaire and
results were analyzed by statistical indexes such as central indexes and Pearson correlation
coefficient (P <0.05= significant).

Results: Chlorination of pools water in 47.3 % of cases was suitable, 17.5% was unsuitable
and 35.2% was zero. Variation rate of pH was 6.8-7.8 and turbidity in all of samples was
less than 1 NTU and variation rate of turbidity in two cases was 1.4-9.4 NTU. 18% of
total samples were polluted by Coli form bacteria. Relationship between chlorination rate
and Coli form pollution was significant (r=0625 and P <0.05).

The most important funguses separated from water were Aspergillus niger 44.11%, Yeast
sp 35.8% Candida 33.09%, aspergillus sp 32.63%, Fusarium 27.29%, Cladspoum sp
25.79% and mucor 21.09% (no significance relationship to chlorination).

Attention to safety subjects by operators was 80% and attention to hygienic subjects by
swimmers was 60%.

Conclusion: Attention to water disinfection, turbidity and pH control is effective in
microbial pollution reduction but it is not a unique way in prevention of fungal pollution.
Health habits such as body washing with soap before use of pool, correct using of entrance
chlorine basin and basic sanitation of pools can reduce fungal pollution.

Key words: Swimming Pools — Health Status — Health Services - Bandar Abbas

HORMOZGAN MEDICAL JOURNAL 1o/ 9, No 1, Spring 2005 43



IWAY Jlo £9d dawd 30 (il yoi e Lt Sl P! (bt Curdg

Ponn OlSsee Tmas Gaen Tty alppd iSa T guanl Alarlu uge U gl ylaias guggls
Ol gl cadlags S 5o Jans cudiligs Jshews (ulia €Y elaal Sy sLobicad¥ (S geolicie yda sy S oo’ e cudlags s S oo
O&3en (S ale sliils ca&iulo3l asle Lulin €2

FA-FY Slis AF Sl Jgloslad o509 O 508 Ko aloes

ILRWLEN

ki S lsie b iles] S (lga g S pudino LUy Blad 4 5 o 85 S e S Slsie © Lid sla i) dosllo
sleolay pad 5 JE pio 550 bl Sl © o5 e Cipn oo S el o Sl LD o5l
oo Lt o Loyl il cuncd g oy s shiio b pudla dallbo 1o S oo K 5 o2l ol S
e molio Slolgiciy ules] o pubic suis g Jlas slo i) B ) uin gi tallbs (ol su HIS 4 g,
99 Fles Juolsd b oo Voo o 5 VD Voo (glapan o 2 )l 4400 VPO 5 (o5 S0e 4igai AF Ulues
G o oY lpdolos] crslio cuiS buno L g plas) bulaT soliptipas fosic Lylpd o (sltida
L baools i eud g o5 puSo5I) g liilical (5 g, 0 of o908 5 al5 T odilasdls SIS 5 uo .d oS S (A4S pai
S S8 e dose O Siewad i 5 (5580 plad slagad L S/ suliil

o oo ,0 YOV 5 oplbsls o0 VWD coslbs o ylp0 des yu ¥V La_).;'_‘iw/&_;fu_;_}_)K.'bb‘L'@éJ
S i iols saica] g0 g0 50 9 INTU 1 55wl ulse 4as o ooy gaS VA B AA PH o pds <iols
lpasdslS ifolsé b (588 damyu b g o sdelS Suslf (ool (04 gai SS S/ dm 0 VA 5 gge /¥ G/
Jolis sus fun slga 6 osinls (r=0.625, P< 0.05) 1of ciws @ e 5 paudicee LL3,/
S0 (L0448 et ;0 P17+ 4 L LS ey TFO/A L (s saio (sladi 8 cm 0 FI/NY L s ol 5]
5S35 oy TONVA L o s g g IS (L0 58 csim ys VIV Lo o s[5 98 oty PY/FY Lo sl 5]
Av & bgio job 4 Ghawaio . cudlti 58 L sl fire g pudicue LU, 4S il 0 gt yu ¥V/-9 L
LSS da 5 A Al OIS ts o P s b gio a4 GS0E 4  a] OIS ts o

oy g5 (5 Lof vl Sis0 9 pS0 Susll 28,0 PH 5 o 5SS oo (pli5uiS 4 o 55 (8 S

i ghuss oxieus g3
© s U Gleo b SIS o dlans] iblags (slaplid) de o S5 4 sl 2B Lo S0l Sl sty jj,:“;fi:s
.J.Azél‘)j:}oﬁ)gufdjjfuiégjdﬁjw/#mwlw/L;Jwaﬁé MPJ/&‘A‘A a.JLG’.Lu/ua’l;u’ O848 Shiyapgle

Ol ulae yay
+AA VA FYTAQAY l)s't‘

oolscpuis = idlags Sloud — cudligs curd s — Ld sla it [0 ) guuls

INZATAR RN FP - JON Y M"/\Y/\O:JLQJC}L&! AY/B/Y s 3L s

?T&LL}:J‘;;\}%\SJJL}‘;J‘):I \av-. Ay o 4-445-4

Soob O e sleslan O 3 a3l slesleas
"Water born disease" (jlse o I, Li slayai
Jolis L slasaial 5o golas Jle (V)a sl (i <l
Laslas b 5wl (oo allial O Gunals 5 ST L Gulas
gy s Ssde el slolan Jold 5 s s
50 slpolen ol 206 5 K glaslen 5 ok,
B9 B S il (ha blie aglie GlAS o) 5e o
OIS i sy sla SuslT 5 ual 526 o o 45 1l

Slansis She 31 (S olsie 4 Ld slayaiul
leas S L aslie 5 adiine L)l S ogac 5 (o]
dua) Lu ) suins olajo 5Ll oled! alia,
RV R K NI B K g P OV PR B JRuvi- RV
So3alon sleSasll olaml s gill mie S wiiles
9 2B sleolen pond 5 JEB) Jole 5 susad Jac
(V)9358 S senne S5

\YA¥ )L@.} :d\g‘ b‘)LA.tj.l ‘H_] 8,499 :QK;\A‘).A us.fb‘):} 4_‘+A



el aloed genl etk an o < slyluias (oIS

uuLch@)@.&(su&L;LA)";lw‘ulihﬁwJ

2ol g el P Gae 3l 5 mn olilgss
5ol (Balal o gm0 5 ) (2 A slel (S
byl ot Jlouy) sl&uulo)l @ (Koo oy (st e 5
2 gl 5 sl A Glias s dle il Guleod s (9S00
Cpan3 MPN (550 g cadils ps 050 AY (S 0 g 590V A5
Ohisy b Jlad slasaid (595 s 59 gl GluledT (1Y) wa S
YO A ana d 5o g VAL Ha gl g Bolal
oo S Ly 53 g0 VD Taan g Voo
2230008 /Y 3la b il e e 4 5 sl
355380 5oble) 2K bame 3 eslii LBUCK (355 Gibo
YO B Y loa oo g oiulell s La (SCC g S SC—,KT
S B8 OB o @S s oSl 40
b @S b BT (e (1S @S lass 5 lajede gl
Oled Gy I (s gile s 5 Lo g l) (IS (sl B
PH 3] suilasils JK (gla jial,l cpsinan (VY AY) ok suliio
oo 3 ooliinl b 558 5 DPD e K o 3l suliteal
cale Lovibond oLt UDRT-ISEC Jso e o5
o o 5 (Voo NTU) (58030l diols b 150l
ST ) S 58 4 b g yo sla el )l ad oIS 5 Aablags oIS
5 ghaind Gl gla Al Al ol e wlboel aj 3l
Ol canaal b s &8 8 108 (g0 9550 A3l 58 (6
ool s Lasols Judas g 43ad (V) ad oas wsye 4

s aladl ¢ gy (Sieasad i 5 (53850 slagaal

s
Sl cole ) cuas g S aas co Hlas (V) eplad Jgua
cules 5o oA bugie Hob @ phaalie biv s Sl
W Ao 5o Fe o hgie sk w0 ol SLa adlig ol
G Jsan (ped 5o 50 Lty ple 4 by o

RV PV

pac 5 1a5a€ olge 3480 32,55 s PH S5 aue L ol en
(V) 9980 s Adlag oIS cule

S Obsadils glie 5 G b 5 S SlEESS
el%..\‘ AJJ_)SGO CAS‘)-JJ (&9 C_\l:Q:ILuu Br «< é\iai&‘d
poso 0SBSOS 5l ol w8 S
I oSl ISy sl sl el
(Y) S s ol St sl (slg s3e
5 podiey oa Gusbioel (e iesd Gush3 sl
Ciad (1) 0 S Tua Bt slajaind T3 G ali s
L ool sl 5 cudgilo s 5t 5 (J5,lS0e woiils olalllas
Goo » Obea 5 Easl SSs clallee el
Lopusbioml sadlia leaslE osimla wny)
S golaas el s £ aldl sgde 5 ol L
Al O 5 il pe s cudglo,s sla B
(A V) Wilsy sad las

oolae oy el 859 sl bt 45 4o 53 s dalllas () 5 Bua
o) dhaxl (s Jlad 55 5 OludlBie =S 5 palil Hl )
Sl curdy pwos (SYsk soseor s b LA
<> g0 CA:\M.AJ C_\ALu.'Z- L: i c_u.u‘ 843 98 L (5‘.&\)&:\.‘.“‘
Ol e 4 (Alligy cand s S8 o lie sla Kl

.J\y.':'.- 4.‘5‘\)‘

S ol gy
G o allae ype dale € iad ik o
{;l.;.:‘ AWAY pos dasd 3 3 g uuLsQ‘)A.\.\ Jlas LSLA).;:‘-“‘
Jeals b ilolls slgity Gulead 5 Ladipab (55 slpen 8 S
(SJL; (X% J:\JLJ.-‘ K] JL:LS ‘L'aLAJ 6\.@:0]&! o8 (5‘& RS

oulas yus Jlas Lk (sla il IS Slelol— \ o jlach J gun

\Y AR Ve q A A £ [ ¥ A Y \ Al el.'n
Gl | pesad |l | Ele | G | Gl | pesed | Gl | (Fe | Al Gilss |l cuslle
\Fe Yy YA\ AR AR VA« Yoo O\ Y- ¥o- Voo ARK (&aﬁﬁd:nl‘.m
Vo A- Y. V- ¥ 0. [ Y- . Yoo A- A- Cunen sl i

Dlas Dl Dl Olas Olas _
G Hlas s Sl G Hlas s e s e G Hlas s e algbpega
WAY Sles sl asladd ags 0,550 (O a 8 (S dlae £




13 aloed genl etk an o < slyluias (usslS

w@J@ﬁgmgu)&l&|&&‘*wd

\ Y A ¥ ¥ ¥ Y \ \Y 4 \ A 99 wlass

A Y ¥ A \ Y Y 5 Y Y Y LA TPAIRE

\ Y \ \ Y \ \ S9aal ulas

e ¥ a e ¥ e ¥ £ A\ v ¥ (ol caalad oy

Y \/o Vo Y \ Y \ VYO \ \ Vo 098, ola}

sadigayen | sasdigyes | Sbian | sasdigses | Slis | sasdigses | sasdigses | sasligye | Oboo | sasdispe | aadges | Sl Al g g3
s

o 0- AY #5 o #515 #515 #5158 #515 55 55 o S sy

(V) Seliogs

Vo AVIO AV AV Vo AV/A AV Vo yeo Vo Vo AV | ()amdeiics

ol o 50 a8y o (LED ) seu sy (Sicusad (o yus S cadl
canay b oliney i byl S5 OF Ho lge,aK
(r=0.625 , P< 0.05)u ks o, 3,K
Jold Laaiid o sad s sl (pinls
FOIA L (s paie slats S s ;0 FFAY L s sl 3 paal
IVAY L Gusbioe] oo slas £ X744 L lwsl
5 YONVA b agssmasdS o € YVIYA L aglys
sl 83a] ¥ o lad Jgua 5o oS e 05 YV/+A L 5 S g0

G #APH  olyuss dels o« uls Gl Ly il

09 Sl Gas wsl oV NTU ) 5 0,508 5 VA
an 51 3L 0l Me s YO L0 0 5 ) spled slayanil
cursg e AF B VYNTU @liuis el b ojlulio
9 e e ,uVO/Y sl 8l ge s yu YV/Y 5o 85K
o3 aShe /0 31 533G 5 /8 51 5S) G gllaels wim 58 VV/O
S Y Y 50 5 ) sslad sl Al 5ol Jusls (G

sy S LI Y ajladd Jgua o8 (s Cpl bl g His )l

i i ol sl (5o Al 53 g0 Sl S glT 9 5958 PH 35,08 canidg— ¥ o jlask S gan

(1) o sils ol [ OPEOFE | SomB " “"i,""“s osllals o slee (5 S48 93 Joa Auad
(NTU) pH o
Y VA-¥/¥ VIV-#IA A Y- \
ar-y VIV-FIA 0 A1 vy Y
\Y a-y FIV-AIA g 2 Y
Y- ¥F-Y VIV-FIA 0. ¥
v Y-¥ FIP-AIA # Y °
NASAL! VIV-FIA \g A+ i
0. VA-# VIV-FIA A YA YA v
¥ VIV-0/A 0. - A
Y AA-¥O VIV=\/A Y Y Yy )
A=Y VIV-#IA Y PV \-
Y V=¥ VIV-¥/A 0. \# Y N
A=Y VIV-¥/A 0. - \Y
\V/AY Yo/ /o YV/YQ OSils

Lo gt 5 3 canuias g (pulas s sl (51 ATl O 3f ol s (sl 8 Gt inalid (gl g gi— ¥ o jlacts J guas

)8 s ya " v 14 o ¥ v Y \ A |y
78

YVIAV iZdld A\ Yy Yy - Yo Candida \
Yv/or edla ¥Y YY Y \FIF Y- Y. Yo Yeast sp Y
YY/Y- iZdld . . Yy \. Yo Rhodotoralal ¥
\ B iZdld YAO Y¥/¥ 74 \Yd/d ¥- Y. YY/Y Aspergilus niger ¥
Ya/NY . Y YY/¥ 5 \FIF Y- Y- Yo Aspergilus sp o
WA YN . Yy I Y- \FIF Penicilum sp #
AY/Y- YAO WA Y \g Y- Yo Mucor v
a/0- . YAO \ Yo Rizomucor A

t5

\YAY¥ ‘)LQ_} :J\g‘ b‘)l.A.Aj.l ‘H_} XL (u\g‘)A‘)A US.A.:L‘)::‘L‘.;A




el aloed genl etk an o < slyluias (oIS

uuLch@)@.&(su&L;LA)";lw‘ulihﬁwJ

\ia% . V¥ Y. AY Rhizopus 4
Yo/A- YY/¥ . Y¥/¥ Q- YN Fusarium \e
¥/YOPV/Y - Yv/Y YAO YY/¥ ¥- Y¥/¥ Cladosporium sp 1
AYV . V¥ . . Y4 Yo Syncephalastrium sp \Y
WA . A\ WA \. \Yeld Nigrospora \Y
MW/ YY/¥ \Ydld Trichoderma \¥
ia% YN ANY Sgopulariopsis \0
AR Y- \. . Stemphylium \#
\4/¥V \FIF Caninghamella v
e . A\ YY/¥ . \Yela o Yo Alternaria A
V¥ \. NY Trichophyton 14
o/ . . YY/Y \. . Microsporium e
NY Epidermophytum Y

\Vizd NY Verticillum Yy

Koo e X4 L wul YOA L sseie
LGS FV/YA L asasloed TYAY L Guskiseal
Oeimsls YV/-A L S50 5 YO/VA L g s s s)S
allls ol a5 50 LAt T 51 st aa (slea,ls
5 Laoli Bl om ologine byl € ol olis
bsae (goleugs aujpe S 4 (s wols usay (SOLK
S soliieal alaa 51 o) SUE Adlags sla,lis, 5 sl
Sl oaliieal 5 HA%el 4 055 5l JS GBS (g 5 ol
S 208 sleSall (uals o peal sladgs s
© 58 oLl 5 Laasl 5o BT clalllhe Ly < ol
() ol 58 0 L8l g s s
lllae 5550 slasdiol 5 alSaus b Golad
S sl s LS ws s o sad 5o A8y e
Jlaal o< wnals 1 of 5 ol Stud solinw) (S &Ko
a8 s 208 (Susll wass cely g s 5o Cnl 95500
ssbie 4 AT OF calS B 5y i se slauul
Gl 1 oS slaSasll slaml 5l oSy
ol cule, s PH o s JAS (phyal & s
(2B sl Kool sl 5 OISLa b il
Ol 9 9 5l saliical il baiae ceslial (55 bugs
woal B 5 ATl 4 a5 5 U8 Gmbe b
CldS JES p oolln b sl pe dum s 1M s g S5
5 Lol Gulad 5 0T bse (s53lge 5 o33l O
0 sl lagllh ceas 5 bl i5ge]
plasl La Sl JSES cga 5o sadwl pald halils

o3 gu

(S S aals g G

(o yel 50 VAVY Jlw 5o s (550 buss 4 88a3
swilasil LK PH (300 88 58 S uls plis wi alas)
L Ol ssd oSeslal sasal 5o b b 5 al5]
oSee (Sl Gl e gad o ws s A0 Ll
of PH olnis daly dalllas ol o (4) oS o sbas
o3 1y o g ye S oilical 4S Wil oo VIA B F/A HATL
ol 5o ST emladl UK ol (1) oS
(VW 5 ¥) i 5o a Sl Y B Y a0 as 3 (slas lalin
G sl /F sslasl LK Slae VV-0/F PH Ha
(V) ol sty i 55 iy (B 5w ) (0S5l 5 slaie
an o LK hhls L sad ws o FV/Y dalllas o) o
oeslie ) sid b SiaS) Gsllasls wis 50 VW/O wlaslin)
JEP PP ISVIPLC W PR VRST W-SRVRR faTh SN R VR VO
Cuady (s deens O glba w50 ¥ oeslad Joas
lne 5 aaliie bLS,) Lo dilS Slglyd 5 (S5,
6Bl 3323 L« (r=0.625, P< 0.05) s ls ssay
wols elslas o

Jala 5 (V) - ) L o sad aladl slallas
olul € w4l sasglas (4 A ¥ F) Leas
e oS 5 20l sl Sl Ll 3l Lajas)
3 ok bug S plagu, s oS OIS s
oF swianglis sad aladl Ld sla diol o ollKan
Bls5 Gk 3 BlSee by oS 4 MW G S oS ool
ol 5o (0) sl su sl 1y Lasand OF g, ssla 031 S
LG L wmss YN L osas Gusbioaw] dallas

WAY Ll (Jol oled “;@_"s 8,4 ‘ulg).o).h US...L);;L\M

v




13 aloed genl etk an o < slyluias (usslS o s e sl sla,aiol dlug cund s

BT Cla o lKea 3l a3Y Las w80 St 1§ ) ySeulis
sl 5 GBS bl wla SIS 5 Hamle s Gusige GB35 edsel chslae aiss ) s
PSadige 528 bane sl e Sl ik ool sloal ada el Jblas sl
References &b
1. James D, Dingman R. Public pool disinfection. J Environ Health 1990; 529: 341-343.
2. Blandson B: Dermatophyte feet infection among students enrolment in swimming courses at a university

4.
5.

pool. Bol Asoc Med PR 1991; 83(5):181-184.

Maghazer S, Abdel-Mallek AY. Fungi in two swimming pools in assuit town, Egypt. Zentralbl Microbiol
1989; 1(3): 213-216.

Mangiarotti AM, Garretta G. Keranophilic fungi isolated from a small pool. Mycopathologia 1994; 85: 9-11.
Fischer E. How long fo dermatophytes survive in water of indoor pools. Dermatologica 1982; 165(4):
352-354.

EosiS ialen meslem )l g ghd cla sl s S 5 S B LeSs T s st a8 S de e il P

AYAY 5 (S5 pole oliils Lame uilig

Sy poke aome Olgiol ed osee sl sl T B LS T e ) 5 ilaae SIS e e Slgd s3lE LY

YA amis OYAY Sl ) syl 0l

e pilea sl 0T on G308 D 5 dgde ed eses lasnad 5 2B UK S8l s Lo L ieslls s A

10.

11.
12.

13.

14.

AYVF gie S5 egle Kl ey il cballs 55 ey
Paul RA. An environmental model for swimming pool bacteriology. Am J Public Health 1972; 62: 770-
772.
Detandt M, Nolard N. Dermatophytes and swimming pools: seasonal fluctuation. Mycoses
1998;31(10):450-500.
Refeers J. Logier P. Mycoses despide. Scheeiz Rundschall Med 1997;63(28):851-856.
Greenberg AE, Clesceri LS, Eaton AD. Standard methods for examination of water and wastewater. 19"
ed. Washington: APHA NW; 1995.
Buck JD, Bubacis BM. Membrane filter procedure for enumeration of candida albicans in natural waters.
Appl Environ Microbiol 1978;35(2):237-242.
Rabler PW. Water examination by membrane filter and MPN procedures. Am J Public Health
1954;44:379.

AYAN aows il milie 5 oiolol 5 Sdelal 5 oy s5 slse VW osle 056 sl . Sy L3550l 5 Olays ol olys N0

A

\YAY¥ )L@.} :J\g‘ b‘)LA.tj.l ‘H_} XL (u\g‘)A‘)A US.A.:L‘)::‘L‘.;A



