23 YL Y9d HLId Yljse b (331l T GlasT istw g bLs)l Hw) 2
WAY Jlw )3 036193 Hliw pls (Hlwg )y Jw ¥'r (gYL causon

ol S el JLS sl i ol Sgn do G125 Jle
Ol i sOlens S Kby 5l ol wo bl Olies gt Sl 550 ool Loajsloo 05,57
Ol ol OLlisle S pale ol Kl sl Ol it Sl 5o chome Culllgy puocligs 05,5 T
Ol i ona 3 e a P (Sd i ple olSils ol ol Sl iamo Cobllgy pnkign 09,5 1"
Ol e diion Olewes S S o sle ol w0l Olice g Cotllge 35 oo cdanmn Codlly puilige 09,5 £

A/E/VY b pady st AV/IWW/Y rallia bl )i

RVLCY

52
e Slanl Lagh b a5l 20 5o 0a Ol (srmb aa 51 Gl Gl 581 e 50 Vb A HLas i 8ua g dise)
L Sanelal OT Gy 5306 ol se 0l 51 (S sl S350 0315500 YU Gsa 58 slasl 5u (51 89308 sl Jalge
s da o i bSO s 4 aadllae (pladily (oo e 5150 50 Wb e LaS 55 Ho @l (SA 4o 50
ol €318 53 058053 et lalin s s 5 Jlow ¥ YL w31 (35l olae 5 SaselaT o mlie

g a5y 50 slalive 5y ooT polie 4 31 €S €5 € ol L 55 galiio (55 45 4alllas 5ol il sBg 9 ol 3o
oYL Guaolad (g lan pand (e a5 pladl (gola s g Sl Jsaa ule) 5y (S 40 S
38 a9 sobal b (sl Bl suliinl L puia S8 4 Jale o 0ol bS5 dslas dallhe 5 50 cunea
(28,8 LB seasse 3550 SPSS

i g Yl Gl 5 Y B da 0 b Susel8T OT Gipeme (s 4 o oLt dalllas 31 Jeola gl Lo aidly
1o R (Sicatas o 50 45 wbo e Gl alola b yrinas (P Value < 0.05)s s s sm s (55l Line L1 o5
OL5 59 5 (+2847) Slasms 53 b Gsa HLES 4 OLMe wem o 5 Pusela] OT e as 4o 50 (lhae saile 9o
il (200Y) oolos Jlew Yo (YL camaa S 50 5 (=+501Y)

O e 0 9 YL O Lad o Ml (BalS o Wl Be Vb @ bas e as 4o 50 b O 5l suliiul (5 ;S daaly
a3l Sige (Sooe B glaglan © L) Luals

5l a0 bl WL o ea Ll T A suals ailals

Ol pl i Oliws S (Si5 p ke oKl o)l g5 Ol g oy 5S 50 cdaoee Sty oikige 05 S *
SAVA-YVAVYOA : uled o bl - kamal.karimyan@gmail.com : Jue!


mailto:%20h_hashemi@sbu.ac.ir-
mailto:%20h_hashemi@sbu.ac.ir-

allsas 5 alja) Juls

[ 0 b p ) e a3 Sl Sialil la
eeelS Sl Salte polie (ol (Comw Sl 5 Coew (e
4 5o (pl el (e el ege Olse 4 e
ShelsT O mlie o 3 Olye Condy iy
Ml doys o OF 8B 5 o, s Ol g sl
ol g, of oS Jlw ¥ (VL sl 5l s VL o, ,Lis

by 9 Slge
YL e L sl £ ol andllas ool g
i A3 8 OBl o)l gy Ol gl o 53 i Eee
Shols 428 Jlw Ve s oS lalwy; o3 O mle &S
S g (Sl e o gy Sokealil e o i
2335 se (e (S5 o3I ke 4 dd el e O
Vi e PH g el S is S Ll
SIas el O 41 e Sl Gome s 5 okilony
LS 3 g pe Ol 53 s s S Gl O 5l S
Sl SdaS J5 ol ol K w Bl s nl 53 e
S e il UL Sl 503 s w0 (3
Sl sy s OF 3 650 Glals 25 503 lamme K
EDTA  Jyowe 50, b J oo o
L ol o5 a5l (Ethylenediaminetetraacetic acid)
2315 S35 oSS o5 Sl & bt e e oS
So, L s la oShaS 5l e oSIaS cpl &S ol 1 5
el 53T (55 slad g A3 5SS o S5l ks 5l
Shas s s ol dasd o T 0 03 TSy w0 s
Shllesls (SIS EDTA L 5l sbos sled &S ol
Sl 1) Jaroe 30 5 ndS oSS LS5 a8 ]
G me O 534S A=V oy Jams pH L glate @ (S

23S 3L lon b s ps sl ASg5n Sl S

AL ddlo
O (b o Sl Rl a3 YL O 23
Wsle (6 o Jalse 5 e bl WaOL 3 o)l s 43 O g
Sad sy 2 Dpae Vb O JLa Sl 5 )l aes
Mol pos 8 e 5 e 51 K0 bele (5 obs 5 Slr
3ok 5 2 55 (Sheldl O G om0 laedS 5 5518
Al e a0l e YU O 5L bl s bas ey
35lehe 63 31 iy VL UK T s e plol Sladllae ol
slatlbasl 5 Sliy cons ool slawyss Grwo Y5
53 35,8 e W O L 4 M Oley 8y it
Ll ¢ S5 el il lalllas ol sladlu
— B sl ol Sa s ShelaT O el 1 st
ST L bl s 7Y e=Ure LT Ol & dims oo 0L 35 0
Mol G Salal DT L bl 51 5V o5 Skalal
ol 4y gdas gla ;.ﬂs_éj_..a.» wwlidss 5l & 0
o3 ke 0 09 |y S s 050 LS Olje cazin
NURRFSTE P N SO NRE
omelS SLa0 s 55 sline e b T gl e
Glal 5508 a5 040 055 e 5 el e
5TV Ulsme @ e 3 92aS) 4SS5 e 5 el
a ombe L5 (018 4 53 XY Ol 44 S 55108
S ens el g i 55558 s S sl sl
Lol A6 5 ol gl S8 s g 3 Shasy oo
Ol oS G pms Cmor 53 05 )L5 (555 OF 53 35 50
Uy 5 T plie Gz Cosenl KL 48 235 plnl]
et Il i 3 il e sl 3 Dl Ly 3 OF e
e 3 el e pedS olie 18 il Dliios
dolen 8 Oly 5 eals H13 g 5 2598 3 O LS 655 )
Ol ol Lol 5 o e coedS 3L s 1530 &S
Solom 53> LS A3 To=Y0 o 5 035 ol 8 O 25 L0
Ol as ST 5155 5 o L sleb b SaS) o

WY Ll oF ol (J o) Jlos ¢ daaas Cudilage ouaigo ddas @ YAY



VAl ja 0 5u3l gaa Glicu pdi (licu gy Jlow ¥o (YL Cman 5o YL (83 HLS (4l jae b Suselidil slacsT (i (as Bl ) (e 5o

aisL

el slagsls gl Sl odal s & il 4 a5 L
ol s o 5 ol e o Ol rund g 0
):aj_q-f@l_;o&wo\)_ﬁdu:wgwuw)ﬂ
Jsdor ol s A ST G o5 O Sl gl e 28
@_4_?,:p.;)\;)vggieuwijuu
gtd:,;b_ﬁict_u&wu}ywjgbpsx)uyg
i Gl o s AT L St oS Sy Aas e
e Ol 45 3L s 4 Ol e 5 AL e Ol
b g e Olge 51 OLES wedd (s 4 ped Tl
Al o anlllan 550 Slabin sy el 53 VL

Sy Jds i e s Jole Slds 4 by e bl
T WY PP RE NG 5 S-S vie SO RO
se3pm e o el A5 s ps o S shls S
ol oS ghlae ol oF mlis (s Olse 13 oo 4
3Bl e 5 e lS 2O [y Ol 3525 Ol
Shols Gblae ol O (DMasl 4 5 axdls 513 ol 4> 5o

\

A . .
. JMZL@CJJL;;;WA;-JJ

YA 4 VYAY Lwli F o ladi (J gl Sl ¢ donae Sudilags crusige dlas

et 5 pan Oloe s x5 b ol gl 35 n oalinal sl
535,5 o doiboes e Olis (1) 6jlet aayl, 5 EDTA
N335 o e S O 5 () sled gt el
28 5(CaC03) =V & F x —— o)

sample(ml)
F =EDTA ol

g]&w@)swbl.}db\ Josdr ) Jsd-

e (MY/L cacos) sz Oljee
0 o Hardness =< 50
o5 s 50 < Hardness <100
e oS 100 < Hardness <150
e s 150 < Hardness <250
e 250 < Hardness < 350
e sl 350= < Hardness

3 i SCSE 4 05 Ld Ol 4 b e glaesls

oalenl Ly Lo Ve (VL Camar (sl i sS Joee sl
O )Lis Conbs 55 s 5 5051 o S
Sy s 5 dsloee OG5 3l Ao i pled 5 YL
VL 05 5 o Of o BT s 510 3 S
L b axie o bLS I 5 0005 S SPSS 20 1550 £ 2l el

A oy ol gla a3l 5 eslinal



Oylsanr g iy Jale

UTCUWVJJWj:\)lé,M

S8 g
neshatan sakht _.‘;;;“""“—-!_,__;}

kheili sakht

Degree of Hardness

sl

saooen

o i
it

(A g
o gl (o (lime Condy
8,001923 oyl pind gDy,
Tk oy
U el gl s o B 2
J30 GV e 3Vl g L e
1392 Jlo ;3 2l i e iy

ol
Dt et JlaF

laliw s, &glp@fwu\ﬁﬁicu&wuﬂ Cond s 4 ) JSubo

Y O 5l 4l g5 Olgn b ey 2 4y 55 L
S 53 o35 Loy IV/Y adlas ol s L Y (oYL 0L s

Al e dao 53 VYO L Yo (VL Ols e 53 Olges ol oS

Sladbivss a by o slalivs) 55 i f an &
oy slaaY oy s @ glsl s n i S e, 5l 3
LTl el Jle 5 Sl slaaY 5l (Kime ulid

Sl sds S bl ol (T mlie 53 VU e a5



VAl ja 0 5u3l gaa Glicu pdi (licu gy Jlow ¥o (YL Cman 5o YL (83 HLS (4l jae b Suselidil slacsT (i (as Bl ) (e 5o

45°3V0E AE"ATOE

4B°500°E ATODE 4T 00E ATHOE ATI0E

T

HNMHE

# 3 3 i e 3 ol S il S
CR TP KR FPRC T
. AR P VY JO A T

20 EEAN

233tyed i g o)

IETTN TN

350N

35" a00N

Mo il Ol gt 55 pad ey C3L 5 wlid el Cond s ki Y Sl

5 oAU s ame s Sves A ib-1< R <0, 81 Y

o e Rl 8 L oS ) 655 & Al e e sSas

Al o S e s 4y atl s uaie Ol e
s 5l s ity (Soan A3L0< R <L 318

e Oljn s ite Sl L oS ol 65 @ il e

Al RIBl o skl

33 Gl R (Saen 455 8 das o 0L alol> s
OLMae do s 5 Suwel] O Bl (e a5 Ol i
Aol 53 ASl e (20,8470) Ols e YL O LiS w
3 oA (Rien it 53 ol ey 03 45 SIS Ul
53 e Olen SRl 31 L S (gl 65 @ on 0 )13 o sSas
e b A Ol e 53 0y 5Lt 4 Ml Olge Of s
b el

Ele e a3 Olgn oate 93 G Sl Jol S
A8 das e 0L O3 L3 W g LS 4 Sl ds s 5 O
O o 3 A3 e (54,00 R (S 3 Ol
SIS sS ao s Ul S 5 Al (Soes ie 53

YAV 4 VPAY Ll F oladd (J gl Sl ¢donae Sl crusige dlas

Ol e ol sy Of b ow Ol 2ty cnl )3
YL ol 8l 5 VL O HLad w0 (Ol Aoy 5 it e
el g o S 3 sy e Dlge 4 JL T
O gt ot Sieeot g 8 O g3l 3l aza 53 Ll 4
o2l SPSS 53l e 5 > (Bivariate Pearson Correlation)
Em 5 Olin Cmens g O gty (Stomad 03031 55 3 S
PR oo ol Jis e 5 il e o Sen
(VSRS HV)asb il S B+ dals ds

i olel Ol Ja g s Ol a4 e
S pS 1 e 48 il andls s el (Son I
el el 3 55 Y-
s 5 JolS L e oy (Sias 2L REL ST

e Oljn s ite Sl L oS ol 65 @ il oo

Al I 4
S 5 JelS L e e (St ASL R=-1 81X

e Ole Jis ite GIIL oS ol @S @ il o

Al Al el



allsas 5 alja) Juls

5 05 5 e WA Ols e 53 chea ;s WV/A 0L 55 O
RO PRSI (Ao

oy e Ol s L 5 KL oS b s
A3 Shelil O 5 i 5 S Sla0 g ilowe
S n 5 S e aen sy planil 318 n sl 5L
Il 5105l OLSL s (i Ve r88) 5,08 s sl 55 L)
Verag) s e 5l b e 5 S e LY e Jla b YaAE
105 s 5 S a5 23S 15 alie 550 (Aals
5 oS e 3550 3 Laesls A el OLSLa il
$os1 g V15l Ol el oS8 1 Salal T (s
3% eSOy s oS 30 0L adlllae ) Jols il
S et Fal s e s LB il il O
S 6 s anlan 3 s ls 3l g sl S LI 1 3G
Ol e S e 53 O 5 Ol g
23 S35 I Gl (ol Ml 2alS s sl
Cde a3 pLsil RS 5 GIS (508 Sl eslial L p o
A el e O e 5 S Ols 035 02
Sla o i Gl pe 51 56 &S Ol s ole opl sl
5 BBl Solew doys Bl o e dss gla S8 LT
Fooagde oS dilis Cumazr 4 S (VL 00 JLES) 350
G PR SV ST T R T 1N

elomil S2a sy colllas (ol 5l ahole sl sl
Sl Sials O e ele sl 5o 30 o
A o 0L = pd s a0 5 VL O Lid (ool

=

Ce 5L 4 Olpd e (Gl (ol laadly 4 a5

ol Ol VU e a3 b SelsT O 5l eslizal
M) 2l OF s a5 VL 0 LS (5oley 4
anllan Sl ol il S 0 lal Gy 5 B lenlon:

Lt M Olye O b 55 e Olsn JRulI L oS
Al A e b 0L s O

a3 Olgn e 33 1 Gl 1 Jools S ioman
F)JVQOR)LUPM‘M)J)%T@UW
Ole a5 a0 OLES anlllas 5550 Lo Y0 (VL Comar
9 O e 2 Al (G G R (Saes
Lo sl S o5 530 sSae 5 bl (Sacan it
53 052 5l el e O lis > (s Oljn (24153
Al o Sl d b 4 e T (VU Care S

st Ol s OLLSan 5 e oS (sl asdllas s

20T @Sl b das e Jalse 5 cubs 5 VL O LS 65t
63 2,05) Olgiol o ga8 Comar 555 S,y sladdlas sl
i Aals plasil (o it dioy Stead O30 S5 Jlo
VL O Slidons a5 Cubs laglan gt &S A2
Eod Solosar 35 A 2555 53 5035 Vo) 3550 amslr
ol b ke Jalse 51 glodas i ol YL OG5 o
S S by e IS BB Gla e sl
\

. e LY,
ges—a 33 OLSKas 5 (g5me 45 ade js . AL e

Comazr 53 i 5 e L 0T LU 5 0 L5 ¢ 00
i s 5 S5l DL il 05 s e 5 5
0350 do ;3 VE/Y Ols e 53 5 Ao )3 VTV 0L 55 YL O
Mol
03 e 93 e YL 05 5L Ol Sl s OlS
5 adllae 500 adlaie pliws; oL s L1y ey o0l
23 S G Sl S s Ol e e S Sl
Slallas plomil g 515 0T s andl o8 Cdls Ja3 e 0L
Sk b GolS BTl 5 e S S sl
£ OS5 po s 3 DS 5 o e &S
Sl 5 g smd il 03ls ol VPNV (gl Dl s O

\yvay ul:t.u.uu ¥ OJLA-U':D ‘J"‘ JLu.; ‘.h“m ;’_\_‘jl,;e_, S““"‘"@"m ¢ YAA



VAl ja 0 5u3l gaa Glicu pdi (licu gy Jlow ¥o (YL Cman 5o YL (83 HLS (4l jae b Suselidil slacsT (i (as Bl ) (e 5o

SISl 9 )5
St p e oS mls s e Sl Al o
s Ao el By Aasn opl e SUSLL &S Ols S
Sl 7S e olSBls iasy st p e sloiel
o e Sl gl sled Cjb O oyl g5 Oliws g
2 e ass dlaas HlSen b oS addllae 54 slabiny,

33,8 o Slasds 5 S s sad 0L Ak ol

1. Hojatzade A. Manual of blood pressure measurement. The
Ministry of Health and Medical Education, Department of
Health of non-communicable diseases; 2012 [In Persian].

2. Jairath N. Coronary heart disease and risk factor
management (A nursing perspective). 1% ed. WB Saunders,
1999.

3. Crawford T, Crawford M. Prevalence and pathological
change of ischemic heart disease in a hard-water and in a
soft water area. Lancet 1967;1(7484): 229-32.

4. Grandjean AC, Reimers KJ, Buyckx ME. Hydration:
Issues for the 21st Century. Nutr Rev 2003;61(8): 261-71.

5. Luft FC, Zeemel MB, Sowers JA, Fineberg NS,
Weinberger MH. Sodium bicarbonate and sodium
chloride: effect on blood pressure and electrolyte
homeostasis in normal and hypertensive men .J Hyperten
1990;8(7): 663-70.

6. Woodman RJ, Mori TA, Burke V, Puddey 1B, Watts GF,
Beilin LJ. Effects of purified eicosapentaenoic and
docosahexaenoic acids on glycemic control, blood
pressure, and serum lipids in type 2 diabetic patients with
treated hypertension. Am J Clin Nutr 2002;76(5): 1007-15.

7. Navaie L, Anbari M, Kimiyagar M. The study deficiency
Iron, Zinc, magnesium and manganese levels in residents
of Tehran. Tehran, Iran Research Institute of Nutrition,
2000 [In Persian].

8. Ghafouri M. Understanding Mineral waters and springs.
Printing. Tehran, Tehran University Institute and Print
Publications, 1987 [In Persian].

9. Sabatier M, Arnaud MJ, Kastenmayer P, Rytz A, Barclay
DV. Meal effect on Magnesium bioavailability from
mineral water in healthy women. Am J Clin Nutr.
2002;75(1): 65-71.

10. Bostick RM, Kushi LH, Wu Y, Meyer KA, Sellers TA,

YA @ PAY Ll F oladd (J gl Sl ¢ donae Sudilags crusige dlas

VU e a3 b Suelal O G eme oS das e OLES
Syl 5y golslime LS, O LGS 4 Dl fals
S s e UL Gt 3 Jeol S .( P value< 0.05)

&w))w)ﬂb)j-ﬂdbhb-w))%)i@bﬁ&;w&)b
o3y dad e adlate wld e 3L Conds L Ol g
o\ﬁij;jéﬂéugyéb\; Gble js a5 gl &S
ol s ol i Gble e Cond Of e

Syl 545 Oyl 3 O‘)gﬁ‘\{l—ﬁ“iy SABE

&Uo

Folsom AR. Relation of calcium, vitamin D, and dairy
food intake to ischemic heart disease mortality among
postmenopausal women. Am J Epidemiol 1999;149(2):
151-61.

11. Environmental &Occupational Health Center. Guidelines
and procedures for the measurement of chemical agents
and toxic inorganic chemicals in water. Ministry of Health,
Tehran, Iran, 2010 [in Persian].

12. Geological and Mineral Exploration Organization.
Geological survey of Iran. Geological and Mineral
Exploration  Organization.  2011.  Available from:
http://gsi.ir/main/lang_en/ind. Accessed 2014 July 5 [In
Persian].

13. Meraci M, Feizi A, Bagher-Nejad M. Investigating the
prevalence of high blood pressure, type 2 diabetes mellitus
and related risk factors according to a large general study
in Isfahan-using multivariate logistic regression model. J
Health Sys Res 2012;8(2): 193-203 [In Persian].

14. Azizi A, Abbasi M, Abdoli G. The prevalence of
hypertension and its relationship with age, sex and Body
Mass Index in people over 15 years the population covered
by community based medical education arena Kermanshah
in 2003. J Endoc Metab 2008;10(4): 323-31 [In Persian].

15. Marashi A. Evaluation of blood pressure in Tehran. Tehran
University of Medical Sciences 1990. [In Persian].

16. Yang CY, Chang CC, Tsai SS, Chiu HF. Calcium and
magnesium in drinking water and risk of death from acute
myocardial infarction in Taiwan. Environ Research
2006;101(3): 407-11.

17. Bahramiyan M. Evaluating the effect of water hardness
in reducing heart and kidney diseases in Samirom using
the RS & GIS technologies. Feiz 2012;16(7): 637-638 [In
Persian].


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Fineberg+NS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Weinberger+MH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Sabatier+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Arnaud+MJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Kastenmayer+P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Rytz+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Barclay+DV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Barclay+DV%22%5BAuthor%5D

The Relationship between Hardness of Drinking Water with
High Blood Pressure Over 30 Years in Rural Population of
Divandarreh City in 2014

Adel Zahraei', Sayed Mehdi Ghasemi?, Maryam Moradniya®, Kamaladdin Karimyan*"
1. Department of Disease Control, Health Center of Divandarah city, Kurdistan University of Medical Sciences and Health Services,
Sanandaj, Iran
2. Department of Environmental Health Engineering, Health Center of Sari city, Mazandaran University of Medical Sciences,
Sari, Iran
3. Department of Environmental Health Engineering, Faculty of Health, Qazvin University of Medical Sciences and Health Services,
Qazvin, Iran
4. Department of Environmental Health Engineering, Health Center of Divandarah city, Kurdistan University of
Medical Sciences and Health Services, Sanandaj, Iran

E-mail: kamal.karimyan@gmail.com

Received: 22 Feb 2014 ; Accepted: 14 Jul 2014

ABSTRACT

Background: High blood pressure is causing high blood pressure in the artery walls. Major
risk factor can be effective in high blood pressure. One of those effects is usage of drinking
water with different degrees of hardness in the incidence of hypertension in the long times. This
study was investigated the relationship between the hardness of drinking water and the blood
pressure of over 30 years in the rural city of Divandarreh.

Methods: This study was a cross-sectional study which the degree of hardness of water
samples in all of the water resources of the considered villages was determined based on
standard table, then the prevalence of hypertension collected in the study population according
to gender between these two factors were analyzed by using of SPSS.

Results: The results of the study showed that there was significant relation between the use
of drinking water and the reduction in the risk of blood pressure (P value <0.05). Also, the
results showed that the degree of correlation (R) between the two variables for drinking water
hardness levels and the percentage of high blood pressure in men was (-0.496) and in women
was (-0.512) and in the total population over 30 years was (-0.61).

Conclusion: Use of water with medium to high degree of hardness can reduce the risk of
high blood pressure and consequently the risk of cardiovascular disease.

Keywords: Water hardness, High blood pressure, Relationship, Divandarreh.
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