[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

B9 oode gaollad (Cons ) o 9 Cuodlw alxo

Olp! e clilogy (oode pozxil
FAY B FYY Sl AVAR o) ipylez o )lads cpadjpw 0,90

&

Available online: https://ijhe.tums.ac.ir

(@

7

queel o7
%,
oty

(AEH) |

‘,f‘f‘“Jj’:’, Jle

D,
0 O
" Of Enyiron™®

‘Sl.bl.‘»‘.ws) 39 ‘50)5 CA.{Z:'A.Q.gg ‘S)LMA-QJ cu).w g‘ u.».ob 2 PRCS Gh.w W)y
u‘)dd)l.o a,fé‘g.w uL».wJ.Q.w
IS RSV OURPLPEIF PR VIEIARE O W gt

OIRl ol (Ol s (S pole oRKiils iilagy oaslasls ‘JQW'CM'L‘% g 09,5 )
U‘)"‘ ‘Q‘J'Q) ‘Q‘)‘QA éﬂ:)_} r=91.c olimlo gw) .Iaw A5 5).: 4u| CodS ULQM 805 )S).A —Y

0 d s> sl do ol M LI
Samelsl Ol cglainl S5 5 (dlw p 590 Jalge (o yioge | (S0 idud g ase)  44/1)/4 bl o F b
5 099 i 58 3 plisebl” aie e (lojls (gagas e Lol g s ol ANIYIVY g 2,6
e Il dwg £ le,T 51 F) B el 00,5 SL5SI Yo ¥ e dawg 5 jows  ANVITY Ll &)U

el ol ol (i g ab o 4y gk 5 el Sasldl Olag aVole 5 il
Sl3T la e )8 gg80m 2o an yolo (b Hlwlgs #-Y Bura .ol La gl aon ol o
Ll o3l (s s (ol 189 i 5 Slgh an (a b o a STl G lisabl (6l
395 % Stz Fblage Sloas 5 Gl T slapianns 50 axd Ly ogSolyw (sl VFY
0,8 Gl ool anwgy Blaal Had el s b asls Sl B ‘sz“‘ﬁ'“l—‘:‘T ol 1S el 0'53‘5
S i b sl bl p Y 5 7Y Slaal gl sl ol (G St oy 22 P95 Sl anwgs Blaal (g0 8 culag
Ol 590> 5 00,0 0 Lz 4 il gl Ve Gl Los >1,b (JMP)
o3 0 Ll gl ms sl il o 5l IS alaslone 30,5 Bl § a0 90
obed o 3l g (Bolal Ladiged 000 S (ol OV L ol slasges e jloie
o ol SPSSVA ogs Jelos o § 6 y510,5 Wi,
Sleas ds o0 VO ool Sloas an ao,0 AF Sowelsl O Lise o :laadl
3 ae ;0 ANA (g3l ;0 0010 (mw yiwd diBls Sgups Dlods 4 0o )0 ) dgu > g anl J oo © Wi 93 Sig 1IN Cnmny
0,8 Cdlag isu ;0.0 S (e ooliul dgame Bleas jlas ;s /Y g el Sleds  naserise@tums.ac.ir
5,10 e s sl Dloas a0l 3l ais s AA/A
M s s o aslin (63l pae 5 ol il OT (g5l el poe 15 g dmais
Oy 50 Mols 280 (DSl A 4w s pae el el d] O iy
g Sl Wl o 00 plonl aslllas sl dibaie gy Sy blis oy 555
S ) ol 8l S g i Sy

Please cite this article as: Lasemi N, Hadi M, Nasseri S. Evaluation of drinking water supply, sanitation services and personal hygiene: a survey in
villages of Savadkouh, Mazandaran. Iranian Journal of Health and Environment. 2021;13(4):677-92.



https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

el S ol (e (s 0,8 8 Ol og S
wlo o 2l VoV Jlw L5 adyo 4 (g -de 5 pllw
Gro5 5 il SLGl sl oSl )0 6105
Fole,l 515 Gaa (V) el mha s o y0 ccilog
@ a¥ole 5 (e (o twd VoV Jlo U jlanl anwy
ol e 5 b0 ay (9 5 il (GopelST O
Oy (F) ol o |5l asn sl Soselal Of el
O yimS plasls YIS s Bl slise an #-) ua a4y
S (= e A8 el i el AT 4 il
TN Sk § 9N (s o Ol Al Cons
S T ogaS 4 as )35 5loo VI G s S
BGan (V) aiws azlge o jo 5L r:lf.;_aa 4 u—f%‘”
Ol5T Laa 50 gadin 280 4 yolo bL an cewlys 0 #-Y
&3S i g Clg e b 5o 4 Sl 5l Ll (6l
oolaiwl Sl Comax Comud ol )l s (e
5% 92,3 B8 sl anl (Sdlagy gy JBlas Sl oass
YO LY laglo o oy PA 4y Yoo Lo
9 i Gglee Vo aizpa il 00,5 oy (a8l
33 85 Ggaben T8 oMl asis (Bl g e 236
= Gl Gl e 08U (e mls
B E T YR RUNVRTRLA (V51U SUEKYVR () VAT |V
Solomdips ol (VY) 0l oo bl o Sl )5 L
5 PAVEY g8 oly s b g Comaz OTAD Lo
Ay g piiling o) Come aio,0 00 aS el sogn
4 B ez (S 1n LAY aes i b
oo 10515 4 g0 O Jlomt 4 g S ]
3Ty basgi 00 (6] moz sloasld 05 0 00558
wololl gl LJE ailaie ol o loys 5 dlags
33 oA (59,0 et DMl (6] oz aloz 5ol
S Sl pae yimen g Sledbl (5] go i
AT cel Laools ol sloslai ! K65 mogas,o
sliasls Lol Sl s St 50,5 o aslis

£\ Gloal wl_ml).sju.u.oj‘u_uwm)o 03—y ;D_U.’u

FYA

e O ool Oloud s ow 5

4o ddo
O (Bl g il Samlal Ol el S5 o
Ayl s ol (V-Y) oyl sl cwdlw (o, 56
0SS oo S8 S5 al, g elaimlold) 0o an O
ol ] OT a5l Lo ;wlw jo ,ai o)Lbe VA 4
ol Jls 50 (F) 0 e oolaiul egdon Syl
G § St B (6 5lgy OISl w36 a5 o, Ll Y/0
a1y 5l laos 50 gedue ads a0 )Ll SOl
5ML.-:)\>W_Q{QJ_-J305J,_’ ‘(5'1’";3 &._35))») &_MSGQ
O3 Y0 Jlw jo 585 0,Llee VT 090 (6,05 alo,
J=B o )lhF il w090 wmles cidlagy an w wo
Cwlanse plp P BT o ble g sl 5l 0 )50 (495
3l el po A5 e edd Cdilagy (Sl Gleslw (F)
oIl oy lace 0 VO (Jlw jo Yo o,lle VP L
Slp s Bl ade lase,o Vs L g Sl Ao
ool slacl (V) cul 88 jlevs o ygiS 5l 5 5
d‘m‘:\_m.l?)wb ARRTA rﬁlM—MJ Yo BL n.\—?Lo.AJ—LQ
Sl VY el Yo ¥e s 50,8 3sul 1) Jlonl dnwgs
olaidl( clox] gladio) o olaiz!l Baa VP,
ool bk gl W gy aore Gy slodc>
Slasl .cowl den gl oBsS i g o 5l cbila> 38 4y
ol 0 as aiwe byl Slex Blacallanl aswgs
B) cwlyz! BB ey iS adS j0 a il don &yg0 4
somelal OF ol jlasl anwy Slocal ;o Ol as >
oolawl oML 5 ol CtS (o 3lamgs g (60,3 Cilag

oo i) e F e 5los i e0d) e VoY

1199 Yo /r,lg2 o ladh /padsjam0)9s ¢
)

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

O‘)&Aﬁewyusﬁ

sl 0351 i FAVEY g alg s (i s Cermor ) TAD
o s dgliy 5 (pilinng) O] Cpmozr w03 00 45
NQTA) BRSNS

Ol e slabiws; (A5 Gl ¥ IS8 50 iren
sl sos ool inyled AE (g5, s 055 olgus

£ sl G -

Sl a8 o Sl aalllan 3,50 4cibaia Jol ado s 5o
B sled V IS il o9 wlg (i et slaliwg, alS
Sl dl> 1o pg0 al> o am0 oo LS T a5l L]
wibaie Sy ] (S e 4z g L ggose
adoye 50 09 e ctlag slacaglyl 5 Sl
slagasls 530 50,5 asde g olwlid jlam e
ool anwg # e, T 51 V-2 g V-8 Blaal ;8 sai ead
bl lopas s ol glisnl jybaie 4o laabidon
cilag Sl ooyl S e aly) JMP b,
(e ploslw (5055 )l lasl (Al e Bgao

suis plosil adlaie (ol 5o Jlonl anwgs # o)l #-Y
Sy g daliwg, 1o (Sl Comazr 4 azg L ol
Sl ;0 000 xS g u—L“ Gliog, VFY 5l s
gk oz el dlag oless 5 Gl
Aho 90 (Sl =Sl an s SLop

Ay (2

L gy 9 dlge
asdllas 530 Adibaio -

‘5‘5_9 9 g,:T 9 Cowy Y-YA kmz l_> 095\)‘9_;» UL._MJ).Q(\»
oyl g 0w lagbie; b gl o 4o g g o
OF) el Ver mm sl oL Sle g 6,5
3 eed 1wl A Jlemd 51l ol 0gSoleu oyl ol
Slesz 3l ool aStlogs a 5,0 51l 4 o2
Obiem 5 5 bl 4l slaosS Wl s 5 )b
JLAAJ ‘5)Lo.w).~u wl_..ub.s (\Y‘) (\ JLAAJ) Sl 00 Sgdone

00 S50°0NE S5"00TE B0'0NE 85" 0'0E
"

£
-2
g
_Z
£
L 8
B

£

£

e £

& &
R

4

£

£

&
e
£

z i

5

R [ =& lomerers

0 120 240 489 20 -]

= N y . r T T

E ikt i Lo e 'E:I‘HE SUTE EEMOUE WIUE a5 E

Bl WL e BT o s e SIS .

.y . s © 125 15 ) 0 |u:‘um“
E]l mmw Do e By £
2| By B s S a
e 500E NWWrE S°00E SWvE SOTE SFIOVE MOUE

olyaiske bl (IS glos —Y Sl

® ﬂﬁ%
_‘/%9 J 1199 glimoj /o la2 0 laid /@ 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

FVA


https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

e O ool Oloud s ow 5

095 Slgu L ped laliwgy (S slod -Y S

At 15,8 it slalig,

Q)
xX=2z (ﬁ) 2r(100 —1r)
_ nx ™
n= (n-1)e2+x
(N-n) D)
E = Sqrt[n(N:’;

&S T cdmol> 031051 N ciges o3losi N e 4 sl> B

el sl Lo oS &by
S)9) Coomnd V& dnlllas 0,90 adlaio poiy ad> 10 y0
iVl g gls adlaie wdw by laliwg; s> 4
adilaie o8 ot (slaliowg) ol adlare (Ol 5 slaliows)
Sy 5o Slas e 0 gemadl (o) o —ollss sols caile

el sae] ) Jgoz 50 4l a5 bl

SA-

o oolawl oledbl g,900,5 cpx o1 5l g =ik
VF) @%AL,‘;‘J ol Ot A o (plewd) deliiin
(Jlge V) 0,2 dlage 5 (o V) 3l (Jlg—
g Lo lastivl 5l acbcuwy ol =l o ad ugws
O Bgie 5 Stla (S gl lafoallgis
SDG 6 opas 5 e plaslm o555 (5ol AL
D9 dged px> Gyuetd dAd> 0 o lp a0 0l cola
L g axdllae 850 ailaie o losls VE+ o Gl L la
Oliwebl loga > g oo 00 glas ail> 585, Las jo
Gl el o sail S abiblre 50,8 Ll 5 amoys A0
b nly slasged po jlodie o3 00 b ol ol g
55l Aged pom a e gl 00,5 e B VY
solawl ¥ 5 ) oYolae g WWW.raosoft.com ol

sobod 5l g (Bolal O jamo 4 agad 3l slasy ol ol

1199 Yo /r,lg2 o ladh /padsjam0)9s ¢
)

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

db&o@ewyuﬁ)}

asly

SowoliT Of 4 bgspo b -

I 20 Gusr o Guh @wd ¥ Jgur o
el sas sl Saelsl

01y owela] Ol ay o yiws oba molB ¥ Jga>
Ol 095 Slgmus s e haus 3 dnllias 2550 adlaia

.MQGA

5 Sy 9 it Sl glabiws; w5 oml 4
A Ll bl adS o 5l Jlesls o e Olaa¥l
5 el il oo cols, L Laails 5l g oil Bolas
Al o oldlee Slaike Sl ol Comdsn pinw
OVY dad JoST 5l o plosads o 00005 e 5

s plosl Lavosls Jdoe canliius

045 3 guus yLiw ppeis A5 &5 (§b Lo diged dluai g S Glasuio - Jeuo

Agod Olas Hlgls slass adlis ob (- TY)
Y- Y. SlgoVl g S g )
v \lld A Jy sloling, Y
Yv vf- eVl g o9ly ddlaie Y
v VoYY ol slaling, i
v¥ fry dog> 5 ol N
av avy o5 ys slaliwg, 4
7 19A ails 55 50 Y
va YYYA ol ool A
q- VYY) y9id adlaie 1

Sool] OF (83 gy zolaw s pai -Y Jgua

e

SRS 9w T gk

@l (Fogll 5l s)le 5 5 Sjpo 50 Jome yo gdly il sgg O ke S 5l Gasli] O

ol Cu o

ail egdde g e (Safety managed)
o 0szs b (o ol g )sl gz pley Al 4y by pe il g o gie Sl sl ab
392 Yo Min 3l o a5 5 g Sy i o 0 gy (Basic)
2 8ok o 185 (i o b ol (690 mem lej il sguge o e Sl ol L KPREN
09l Vo min i oy i85 9 S8 yhw S (Limited)

39 cypoli onts cliloe ol by detr S 5 Soelt]

09 el (6Ll JUS L JUI (b, «oVB b j0 cou cailsog, 5l Lowkinne @J?AL:JT ol

(Unimproved)
e ol

(Surface water)

h 1199 liao /o,lg2 0 jloss /@ juww 6495
- QLo /g2 o 140 09

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

e D ol Closd gelaw oty p2

ailio 4 50 (Funoldl O 4y (ow yiwd Zolauw - Jgur

S ! ol gle ple ol @lo .
. = . hw o :
(bl izl b ble 50) Al Sgugy (Jomlls] e ] ( ; @bl 9,
o o

(w0 y0) (w0 y0) (o)
Voo gijé}“{j&u)j \
Voo Saw o slabing, A\
Voo <l labins, ¥
Voo A.AP 9 54‘ I\
Yoo o8 i slaliws, 4
\ .. 4.9.1.0 )SJA V
Voo L;AUQJ o.)l.'? ,\
vy INING YIYY o) adlaie q
AA/PY -/f «[aY dalhis |5 )

(18) (SouwolisT OT &3 o yiwd Z gl (yuos dunns o —F Jgu
s of A8L5 S gt (485 ¥'o>) dguxo ol Jslos>
9,
(EW3%)) (0w0,9) (0o0) (0w0,9)
AN /¥ AA/PY 055\)‘3.“4
4 ¥ A L')‘)g.‘ sloling,
¥ ¥ q AY Lsu)ﬂ Jles o L”M.;—l urges
¥ ) i A QLQ.? sloling,

YIVY &5 yo-d) dilate L Bl o9y Soweli] Ol ol
oo)liS o bl plw o5 0ls plaslogsas |y un,o
@%Auin&uﬁ.uk}@)a%;M@.u
sl ;00,0 0/0F L jea adlaio 3> as a8l 0g g

cal.m )l oolaz_wl u‘)_m OTre A u"’)‘)f pur- d_laLHo

FAY

Tobw &S (oS o ¥ Jgoz 5l ol gl e ez g b
el Ol gl 53uS1B Y Sonel sl Ol ay wyiws
S Wl L Sanel sl O alio g 4l 09 g (Sowel ]
s abais ) s s i |, (bl 5l )5 L bl ,9)

1199 Yo /r,lg2 o ladh /padsjam0)9s ¢
)

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

u‘)&hewyu;f

mireS 5 do )0 AP e L e 5 55l ailate 4y
Saie b wollss sols g ol sblio au bgsye jla ke
BRIV S SRR ¢

Sl 4 by po gl -

G352 sy Tobw o Awd O Jgaz 5o
el o wl)|

by el S o L il gbin wo)o & Jgur
3loasS esliiwl ez Jyaa ol elsly ams
3ace,s AUA gated adl oe e 3l U
DY L g el sols plasl sg s a1y S Coprex

S s a3l 09 (65l SUI! 5l ez as 0
4 bl jo Sl ol 8l 51 SO e c0isS o oolai ]
Ao, g 00,55 a1 5L laors ;0 gedue ado a8
A iyl8 e a8ls g (o5l DU 5l oolasul
095 Slys (Lw et Sl ol V Jgoz rizmen
Ll ol bl 5 ol slaliwg) b Ly alis o

.;.\_Cn.)‘sn

S o)l o ailaie 8 pled jo b Sowel sl O
dailaio yo bl U g Jiie 9,0 4o ol (a8 adg oo,
UV SRR R S PR W PSR A A R YY1
ul_....u ‘) Llss )_<.n> l_u ML&A ).) 0550|5_w QL'—““U‘Q”"’

.J._bé‘so
Lol ool 5 50 ) Jloges Sowmlal Ol a0
L womls] ol alie o586 g0 Slu, oloas
Lg LFQUG" obl_? 9 u])_:) LngbL’l_M:j) u-“‘ &_A—))JM
a0 VY Gl L aeg> 5 93l g cas 0 A ol
Clambe Sl slake (m S s Gipide iy 4
oald uoLa..}‘ 09_’> a ‘) u_o.v‘ u_v)ad.o l_> LS’MLM’—‘

S5 @ Gblae jo gomlsl Ol s Sleas zglaw

120%

100%

80%

60%

oo

40%

20%

0%

Gh Cop e

Bl s Sy Mgy slobis, B oiVT g oy aibace B Clyj slabis,

B, s slols, M ails 5,

] GAUQJ ool?

Ol Capde

.4.45.>953|
W o0 ddlaie

095 3 gms 3L yud A & Gl yo Suwold] O B0 Wlovs zabw - ;15905

® gﬂ%
yégg ‘\J/) 1199 glimoj /o la2 0 laid /@ 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

e O ool Oloud s ow 5

Gl (RO gy Tobw Gy 25 -0 Jgux

i, PO 93 T ol
Ol Sy 4 e 0 DY guad g 009 S e b ylails Ko b aS ansl sge DUl 51 ool Ol S e
Sy o dshs a3 )5 0 b o b (Safety managed)
o S yitie s K0 b a8 il ey SISl 5 anliiul b
(Basic)
Sgdoe
Cool S yitia s i b g (45 4Bl Sgege SIS ) ool 7
(Limited)
. . c als S
Sl slocy 5Y b ide 26 05w (e o 5Y slaJlsgS 5l eoliul T
(Unimproved)
215 olge b ol3T slad b Jolguw ol slacs] daasss da 5o &)l ;0 g9800 ado oliT b jo #8s
(Open defecation)
adlio JS 50 ool S po b 5late @il w00 -7 Jgu
(w2,0) polio $99,9 L)
Msa@);a\)}bhﬁau)o&émgoﬁw \
a8L5 o9 (g lay SUI! 51 ousS solaswl o Y
Iy S e 48l dgupe (55lete DU 51 ouisS solatwl Cores Y
Q4/A ezl Al Sgps (§5katy UG 3l ouiS solaiu] Corox ¥
() &3lute Tobw (o =V Jgux
ol31 buxo yo &8 a8L5 S gy (S o) Sgzx0 ol Jslos
9
(0o ,0) (EW3FY) (0o ,0) (do,9)
Iy 19/A AR W
\ \z VY va ol slabis,
Ve Ve 0 Al G 31 Jlods g Lol 052
vf \q v b ol elating,
Al 158 o 10 AU pase s aidly dgugn (65lamge DU simles anly el o (sl S B aSTY logad ulwly
608 Cailogs & by po gl - UGl lasls 4 g blis o S ol 3l plos cl ailds
il (2 g mobw g AL A Jga o b gazed a3l Sgn (6 5lmge DUl a8l oo (55
Ll 00l &l 60,8 B paaar L o 10 ool 280 9 Jmeo 4o o] 230
cblags Sl Cenas zohw oaas Lis 1 Jgus SloaisS eolaiwl Curas yizmen aS0g 106 > 0 e )
1199 Gliaws ] /[o,lg2 6losds /{03 jouw 693 y%ﬁ = fm ﬂy
ZAY Ol Bumo Caibl gy Lale ol fadg s ole sotiliad

ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

U‘)m9wy6“§)’

g palis

120
99/8 100

a2

100

100
100
80
60
40
20
0

025 o2l Cyman 5255 o3l Cyman o35 odiind Cyman | Jae 3 Gad gy o35S ol Cipmen Aghasi 5 (e JU)

g IS I i S I it Sl 3 3z A i Akl S 4l ) Jaa Sz s
Al gy oD AL 3 g b i AT 3 g Jas el
Jae 2 el g
Silmtg polic =Y 13900
SO0 Sl (PO g pw Tobw 28 —A Jgux
20l PO 9w Tl
- ab
L’)j_.vtajs.ﬂL&m)éuwbdﬁawbu&c‘déyw;wo)é
(Basic)
~ osm
uj.»Lo 9 u‘ 9 J.‘;m B >aws 69....: 9 Conls SIS 099 u*:):“o 3 o
(Limited)
by G5
(No facility)

S A0 g (309 (e d O )‘ uLu..oJa‘" SDG6 LgL_.u.A
L acwslio ;0. (V) coul Masn gl g5l g o sl
S8l YN - s yo 58 gelee VT -85 s
Sl Jlw do )3 VIV aS abls 09y cdloge g ol .(VA)
o2 a1 Jlow o b(DALYS)J_o.Cd_}'.é)C/_“:b)“
oS aoye /A an Vel o wosls pe plais]
Gl 4y da Jalse oo )0 o soren (V) azsl
G YV 5lasls oy e ol mhaw g V& a0 V0 5l aBls 05 e

(V) cwl asly als YT

K 1199 Gl /i & los /b jusw 6,93
. Qi j /g2 ot D jutaw 69,

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

FAO

sloslawl e il dddllas 0,50 adlaio JS ;0 60,8
00l o138 ao )0 VYA adlaie A S jo 4l LIS
30 eilage DL A YU v i Gl 3l s a5
Sgaty Sloas loolaiwl e cpizman 5 )lo 5 bl 4

el Qo yo + VA Al
Slgms Ol e (69,8 Cdlage ol Vo Jgoz (rioren
St ez 5 ol o BUE plo Ly aslio o, 65

-MDSA

& =’

oo 0,lo )18 lanl dawg VeV aelp B o Ol


https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

e O ool Oloud s ow 5

Ao JS 50 (69,8 culilogy Slu) Cwus Fobhw -1 Jguo

Slalowg s 4o Al oL AdLls S g WL 608 cllag vy Blos Felaw
(M)é) (M)é) (M)é)
A9/A AR ol
(17) 93 cudloge gobaw oo -1+ Jgux
Slabawg b (9 Sgdzo sl
@0
(w0 y9) (0w 9) (00 y0)
-NA A9/A) 055 Slgus
- - - olrl slabisg,
YY YA £ i 3T Jlots ¢ Lewl 02
- - - ol sleliws,

& lp SUK sl ookl 5 (o ws plore 4 (g5lage
Gillao (YY) 09— oo <y i il g980 ¢ lj0l adlage
Loiyo ol e )3 ggdae @89 Gl (it & Jsazr
39 Ol (ol (VP Cwl oo 0 YT L oo slaliwg, 4
095 Slgmw liw ol ;3 9 a0y ¥ 925 slaliwy o
Gh2yd V0t (o Ol oo |y el ml s ol ho
Ll Blas g5l Sloas cuils cllg 4 lesls 4 IS
B0 Lo )05 e (nyiin 055 Slgs )5 0,0 AVA L
3 ol iasiols plaisl oes as ) i 0 ieS ao 0
oo addllas 5550 laaiges 515550 S Lo 992y St o
St (Sl g 5 aS 09 058 Blg (L ol
A ,oed 40 Gle il YYE () does 000 ,S o ool
solaul g oljT (glad ;o gadun sao,o FF abs Silus
o, VY Ll malgz ol o acul s Y 5l gamo 0 ¥
Sguge DUl e (i L0 iS o oolaiwl cdlgs
ATY) ol 5,155 oo 0 AN ails

608 bl -

3,lg0 40 olo b cawd i a5 Cowl oud ools ol

$AS

(el Sl Dlay (s sl (a3 F g Gl
3 b Ol b 5l Gaelsl O Bpae ol
lodgy o Gl il S g 058 dlgw Gl et (slaliwy,
o g bl )2 5 Ldo (glaliwg; w50 (50 o]
&lio 5l oolawl e (V) Sl o )0 § 50 & Ly 81
Gt reS 020 [V L 0gS lg (b e 5o ails Sgge
ol Jlage i oo Ve L Lo glaliwg, o
2l 25 gl 5oy by, ¥ Lt 0525 ol il o le
Swmlil Ol s gl ol 8l aS el jg o) ddlate ;o
Oz . AaS oo oolaiwl oais cdadlxe deix 5l 09>
5 i) (Gowmelil Ol sgamme Sleas Jlacie o iy
by 3blis ay by yo (o 4 (e, L ¥ min
L 058 ol b s g 009 Ly 31 Jlod g Ll 02
webaisl og 5 au | e o S ao ) o fF plais]
Jo by, SO ey Jdoan 10 e ol iacul solo
Sl Il e oSl ol 18l S el 0gS olgaw jg-a) adlaia
s O (55 g 4 8 2035 s oolit S

BCERRY

1199 Yo /r,lg2 o ladh /padsjam0)9s ¢
)

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

U‘)m9wyu“§)"

S (8 il cSlyo any bl ) 0 5o (60,8 cilage
i o0l 8 ez g 5505 slalinsy; plw 4
Gilate pas 5 Salsl OF (g5l el pace Sowsl sl
a dbag> () 5o Ot (i3S H5 Gl |y ol e
3579 poe 5 SO A B ay (s o pe 0l Lo
S92 g0 (Sbligy hxd (o fodes (g e | 4l ahad
Ol o e oy Sdls adbaie o (g3l iS50
S5 35 ] JLio 4 5 Comdg 05 g o Sa,
anr Olyiee ol ade 510, S sl ol 81 Sy Sl
D9340 2lin (55l ez Saweli] Of aslie elos
255 o)l oy gl 5l l s 555k IS 5l oslar
50 dmle W3ls slaol> jloolaiul jo lobiwg, (bjee!
a6 algi oo ey s sl ] (Sogll 5l g sl
SeS Zuglgl (60,8 cdlagy (idu o asb asls ol
9 OO0 (F=BIne 59 ST plw g Sdlags S5
2o 8 mle pgmle Glasee | (55 sla 4 (blage
oS e b (el slossbon Som 5l ey o

ot sl Sl

ENESIEATICYR
pac Wl cols ) Jolo S Ol ads (Bas
Iy silwonls g ool oy you il go Lzl e ol cd

Wlos ST cale,y adlae ol o

F19y08 g Sl
= Olge b el Ll Gl (i) Jool> adlie o
6058 Cilagy 5 (g5l vy O el Loz s
ahio ;3 "olhusile egSoly Gl gt slaliug, o
b aS Cal YEAFY 05 5 Jl o ol it S
o,y sidlag Glweas g Sip pale o iils colas

Sl 00 ‘).?l Q|)_QJ

® gﬁ/
yégg J’ 1199 glimoj /o la2 0 laid /@ 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

FAY

SIS 1y ks sl g 5 ol 55bom w5 9lS
(Jol )bom m odle 35800 j3-ai (V) Smo o
JUaSl aoylo ps o] aoals jo cws (ggdiud 4
slacisae Lagsly d3lelal s JIals o le lacsgae
(Y0) aed o pals 305 1) HIV slacisac soljss
5 ol g g o Sl g A g el
Serge (59,28 Cdlagy Sleas ol ogad s 590
Ol et 5o sl Sless an (i (lie S
gLl oo o asls l .l oo, A/AY 0sS g
59 dgaze Slaas e (V) 090 o ,0 £V L 31 5,0
g2y N e bl yf g ogSole b gl
sl oslo b ol ogzg pue asls (il 05 a0)3 VA
a2 Ogim AL s oo LS S (gitnd o )
Ly 31 Jlomd g Lol 058 0 5 1o 0550l ) (glalusg
Lo mhw joadlhas FY )y 3-b cwl an 0 VY
RETH RO R RLACHESN WS | I SR [ g
L 6o j5miS 53 lyeo ] Siny5on 300 L ol |
Gl yeiS 0 5 0o, W LY ol wgie b oS al,o
(VF) Cl oo (5,155 0,0 FA L FY 0 YU ol o b

slcogdsl b el cpl » (o35 SDG6-2 3 SDG 6-1 0
94 Bl 5 il (Sl Sl Ol i3 0 g0 )8
ol el S e o il as e pliws ol
Ol 315 6i910,S asliisy B o Lo poie 0955 (pens
ool ] g L blagy Cpmdg A liws Sy
Les 95T adan> (ol 53 00 plonil sla gl o
9 WS oo LasST Lo piie (0095 b (09— (Sdlage S8 4o
Sl 59y 4 9 Saxdy St slaol) Hgamen (S
o gl )5 (regh (5SU A S o0 g La i
@ axg b .ol oois plsl SDGO ogas )0 | amis

Cgz 3l ol ol i8S (g5 oo eaal Cwod o olie


https://ijhe.tums.ac.ir/article-1-6506-en.html

e O ool Oloud s ow 5

J‘}w b.m..‘))

[0~ O & Soilse 225 Wl T el s Jgsls LT[ )

Conr (555 gl s £33 eaBly o (o35 Al o &5 iy50 8 | Y
] bl b a5 dgh-¥ O sS04 (55 4

L] »le-¥ L] oopee ¥
05500 plnl G304z 4 0l el il oo (25 W5l W3 a5 Spg0 0 | Y
O odl Clibloa ol O (borehole/tubewell) slalg) ol -
] ok of 5l eslaul-f [ eos cdadlns acio-Y
O (g S L 5,8 ) of g O] oas o anas OF-0
L] b Y
] oot bl [ oo cladlne Sz ol g5 canl oz b O (il a5 yg0 0 | F
O oots el ] e cliblre oz ol g8l detiz L Ol ali a5 s 0| B

?WQT&W‘@MMWGIAJQoL?Lgio,._.ol.’idfu’.u"”..a)b 7
O e O e O oo

Qwui&yw|bwgala5bbool;>bu"u~cbd5u’a)y)b \

Cz o £33 ol 0y Clablons datir b Ol (sl &5 Sy90 55 | A
O e [ eosee O o

Sz ol £9 Sl ou (o ay OT b 0T sl a5 g0 0 | 4
O O3kl o a aey L1 sl o son aim

(] rlo O bl O Jre

Sl aiBs aiz e o1 51 ol 55,57 5 oils s 38 oy e el plus Of uali pie Joe 45T Gy50 50 [ V)
O loed A58 e

?4._..5;[.!wl&G...;,’:....;o;,a),.ihgT@J};.o)oJw\w\oayjdo)lylﬂwéfou&L;a \Y

] sfse el L asje Sy sl aly 0l =
0 =0 b Ssdeepbal Ol glo pml LT | Y

Sogu oo ool iy, ax 5l g so plosl O (gile Cpeal 45 S yg0 0 \f
[] oslisz—f [ 2k 5l ool Cdexbboes ey [ gl
O bV ] Sy 5 dbewgy (Sgre wo-F O 0055 omid a5 59,5 Slo-d

Sl 40 g o Vs

L (open defecation)jl by ;5 ads [ cpp¥ [

ez Y b 2l oo 0 @80 plms 55 | Y
[ asiy & Jae St [ SO0 Sz O ez
[ mucket) Jlw-s [ Sicwgeas-0 O Jlsgs-f

[l (to elsewhere) Lo ;o xds-Y

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

1199 Yo /r,lg2 o ladh /padsjam0)9s ¢
)

FAN Ol buzo bl gy pole ozl g fu ole eolilad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

u’)&“‘ewyu“f)‘

fmnz Iy 95
[ b 226 b edlgs-)
[ (o Sals b bl L) S (3 g0 dlgi-Y
1 (@58 gds sl o 5l oolizal) 5 oYY
[ (Y98 gdo sl p o 5l ool pac) Sz o 5Y-F
[J (Hanging toilet or laterin) o1 g5, @lee b G s (59, Blao 03 3Y b clgs-0
O cdig wes o wsls-s

Foonl 48 olionisd i Comdg Conl (Y Clgs 45 45 S jg90 4o
O oKromii Ko 8l | oBois S glylo

Sl g8z 4945 Cumdg ol (pit laterin) JIogS o 5Y cllgs g9 a5 590 )0

[0 Jbss ases alg) adle [0 Ulss¥ arses algd sl,lo
Sl @igSar ooliiasl L3 51 oy 5Y b lg Cennsg
[ op=> [ W

O J= T o 8o O J=eyo il

Tl 48 BB a8 g 4o 0900 948 (0 o0liiw] U S 51 a5 S50 0
[ 555 s
[ opbioe a8 oaits J5uS g0 4 oo lod 50 9 958 0 anl5s-Y
L] osiise oals Gy S L g ads Jomo lod 10 5 05 0 alss-Y
O Sgd o &85 5 oad ool Jlal 6,558 Joe 4 g 9gd g0 adsu-¥
L] st a5 o)y oDolb als ardcd 4 5 2545 0 45l55-0
O S5 0 3y wls dbal o ddal dxlg 4 g 99 oo adSS-F

Sl 455y OOlb 83 5 4l o9 5 on el 0 5V & (900
[0 opisens arkss-
Sghise g83 ok JyUS Djgo dr e pled 50 5 95 g0 45T
S9d s 03l gy S L g 1o Jome plod 10 9 998 o0 4rl5s-Y
Sgsn g8 g ot o3ls JUL! (6,503 Jore 4y g 998 o0 arlis-F
S s Akl g 3 ylg OISl Als Ahal 4 5 D9 oo adBE-0

Oooono

9l se 3)ly Al ahal (o adal wxly 4 5 090 e ardS-F

Ol a8 el S5z 4555 0 Jols Jilsg 51 jkaie 0,10 9gzg clgs jo SIS coilage ueli sl o3 Jiluog LT
s by 0,5 0T e glls Mo ol s Ll S0 vl yod (gl Sigpms e 05 gl 3 1, s 35 (g puicinnds
LG,k G0 ey sgiiund wlin Jlug plo b 5 (tipy tap) o5 Slal 4 cass g5, 1, ©T Wilg a8 1541
A5 e el 31y (B cllage S ie Jlaw

O - O

3,10 5925 90,0 cali-)
3 1o 89 ol Lags-Y
S5 yglo laad-Y
plas ¥

O
O
O
Cd

h 1199 Lo /o,lg2 6 lods /@D juww 095
- QLo /g2 o 140 09

Ol umo il gy pole ozl Liiag Ju ole oolilad FAQ
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

References

1. Maloschik E, Ernst A, Hegedlis G, Darvas B,
Székacs A. Monitoring water-polluting pesticides in
Hungary. Microchemical Journal. 2007;85(1):88-97.

2. Miranzadeh M, Heidari M, Mesdaghinia A, Youne-
sian M. Survey of microbial quality of drinking
water in rural areas of Kashan-Iran in second half
of 2008. Pakistan Journal of Biological Sciences.
2011;14(1):59-63.

3. Safari M, Ahmadfazeli A, Vatandoost H, Karimaee
M, Panahi D, Shokri M, et al. Investigating on the
residue of organophosphate pesticides in the water
of the Hablehrood River, Garmsar, Iran. Journal of
Arthropod-Borne Diseases. 2020:14(3): 250-60.

4. United Nations Development Programme. UNDP
support to the implementation of Sustainable Devel-
opment Goal 3. New York: UNDP; 2017.

5. Bebbington J, Unerman J. Achieving the United Na-
tions Sustainable Development Goals. Accounting,
Auditing & Accountability Journal. 2018;31(1):2-24.

6. United Nations. Integrated Monitoring Guide for
Sustainable Development Goal 6 on Water and Sani-
tation. Good practices for country monitoring sys-
tems. New York: United Nations; 2017.

7. Baumgartner RJ. Sustainable development goals
and the forest sector—A complex relationship. For-
ests. 2019;10(2):152.

8. Kolb M, Frohlich L, Schmidpeter R. Implementing
sustainability as the new normal: Responsible man-
agement education—From a private business school’s
perspective. The International Journal of Manage-
ment Education. 2017;15(2):280-92.

9. McCollum DL, Echeverri LG, Busch S, Pachauri
S, Parkinson S, Rogelj J, et al. Connecting the sus-
tainable development goals by their energy in-
ter-linkages. Environmental Research Letters.
2018;13(3):033006.

10. Sachs W. The sustainable development goals and
Laudato si’: varieties of post-development? Third
World Quarterly. 2017;38(12):2573-87.

11. Hoekstra AY, Chapagain AK, Van Oel PR. Advanc-
ing Water Footprint Assessment Research: Chal-
lenges in Monitoring Progress towards Sustainable
Development Goal 6. Water. 2017;9(6).

12. United Nations. Water U. Sustainable Develop-

£4.

e O ool Oloud s ow 5

ment Goal 6 synthesis report on water and sanitation.
New York: United Nations; 2018.

13. Imani B, Naserimanesh A. A study and analysis on
the role and position of indigenous and traditional
mirrors in the sustainable development of rural tour-
ism (case study: Savadkuh in Mazandaran), Quarter-
ly Journal of New Attitudes in Human Geography.
2018;10(2):87-105 (in Persian).

14. Khoshbakht K, Hammer K. Savadkouh (Iran)-an
evolutionary centre for fruit trees and shrubs. Genet-
ic Resources and Crop Evolution. 2006;53(3):641-
51 (in Persian).

15. Statistical Center of Iran. Detailed results of the
general population and housing census. Tehran: Sta-
tistical Center of Iran; 2006 (in Persian).

16. Joint Monitoring Programme for Water Supply and
Sanitation. Progress on Drinking Water, Sanitation
and Hygiene. Denmark: World Health Organization;
2017.

17. United Nations. Transforming our world: the 2030
Agenda for Sustainable Development. New York:
Division for Sustainable Development Goals, United
Nations; 2015.

18. Lozano R, Naghavi M, Foreman K, Lim S,
Shibuya K, Aboyans V, et al. Global and regional
mortality from 235 causes of death for 20 age groups
in 1990 and 2010: a systematic analysis for the
Global Burden of Disease Study 2010. The lancet.
2012;380(9859):2095-128.

19. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya
K, Adair-Rohani H, et al. A comparative risk as-
sessment of burden of disease and injury attribut-
able to 67 risk factors and risk factor clusters in 21
regions, 1990-2010: a systematic analysis for the
Global Burden of Disease Study 2010. The lancet.
2012;380(9859):2224-60.

20. Clasen T, Pruss-Ustun A, Mathers CD, Cumming
O, Cairncross S, Colford Jr JM. Estimating the im-
pact of unsafe water, sanitation and hygiene on the
global burden of disease: evolving and alternative
methods. Tropical Medicine & International Health.
2014;19(8):884-93.

21. Roche R, Bain R, Cumming O. A long way to go—
Estimates of combined water, sanitation and hygiene
coverage for 25 sub-Saharan African countries. PloS

1199 Yo /r,lg2 o ladh /padsjam0)9s ¢
)

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

U‘)m9wyu“§)"

one. 2017;12(2):e01717.

22. WHO. Guidelines on Sanitation and Health. Ge-
neva: WHO; 2018.

23. Adesogan S. Assessment of sustainable develop-
ment goals 6.1 and 6.2 in rural small communities of
Ondo State, Nigeria. Journal of Global Ecology and
Environment. 2018;8(2):104-11.

24. Curtis V, Cairncross S. Effect of washing hands
with soap on diarrhoea risk in the community: a
systematic review. The Lancet Infectious Diseases.
2003;3(5):275-81.

25. Aiello AE, Coulborn RM, Perez V, Larson EL. Ef-
fect of hand hygiene on infectious disease risk in the
community setting: a meta-analysis. American Jour-
nal of Public Health. 2008;98(8):1372-81.

26. Freeman MC, Stocks ME, Cumming O, Jeandron
A, Higgins JP, Wolf J, et al. Systematic review: hy-
giene and health: systematic review of handwash-
ing practices worldwide and update of health ef-
fects. Tropical Medicine & International Health.
2014;19(8):906-16.

® gﬁ/
yégg J’ 1199 glimoj /o la2 0 laid /@ 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

£


https://ijhe.tums.ac.ir/article-1-6506-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

£
£

AN
@ ;
\ £

m|
PR
7
%,
R &
gy \@

%, &
" of Environ®™®

Available online: https://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2021, Vol. 13, No. 4

0

&b

HETH AND EXVIRONMENT

Orginal Article

Evaluation of drinking water supply, sanitation services and personal hygiene:
a survey in villages of Savadkouh, Mazandaran

Narges Lasemi', Mahdi Hadi?, Simin Nasseri'*"

1- Department of Environmental Health Engineering, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran
2- Center for Water Quality Research, Institute for Environmental Research, Tehran University of Medical Sciences, Tehran, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 25 January 2021
Revised: 13 March 2021
Accepted: 15 March 2021
Published: 17 March 2021

Keywords: Drinking water,
Sanitation, Hygiene, Sustainable
development goals

*Corresponding Author:
naserise(@tums.ac.ir

Background and Objective: One of the most important factors affecting
communities’ health is safe drinking water. The UN general assembly considers
“ensure availability and sustainable water and sanitation for all “as one of the
17 goals of SDGs for the 2030 development agenda. Target 6.1 of SDGs aims
to provide universal and equitable access to affordable drinking water and to
provide safe drinking water for all households. Target 6.2 calls for an end to
defecation in an open environment to ensure that each person has access to the
toilet and safe disposal system. In current study, 143 Savadkooh villages with
defects in water supply systems and health services were selected to update the
indicators and implement sustainable development goals.

Materials and Methods: A checklist was designed to extract targets 6,1 and 6,2
based on the Joint Monitoring Program (JMP). Considering 7400 households,
margin of error of 5%, confidence limit of 95%, and the most conservative
mode for response distribution (50%), the sample size was determined (512
households). Samples were collected randomly from all villages and then analysis
was performed by SPSS 19.

Results: In drinking water sector, 84% of people have access to safe services,
while only 15% and 1% have access to basic services and unimproved services,
respectively. In sanitation sector, 98.8% of people use safe services though only
0.2% utilize limited services. In hygiene sector, 98.8% of people are provided
with safe services.

Conclusion: Lack of drinking water safety and failure to improve water resources’
quality are the main problems in the drinking water sector. Lack of access to
sewage network, wastewater disposal in the land is the biggest health hazard
in the region. This study can provide solutions to improve the health quality of
affected community.

Please cite this article as: Lasemi N, Hadi M, Nasseri S. Evaluation of drinking water supply, sanitation services and personal hygiene: a survey in
villages of Savadkouh, Mazandaran. Iranian Journal of Health and Environment. 2021;13(4):677-92.
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