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Association Between Blood Pressure and
Urinary Arsenic Concentration in Industrial Areas
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ABSTRACT

Objectives: The study examines the relation between urinary arsenic concentration and blood pressure, which is a risk factor of
cardiovascular disease.

Materials: In this study, the urinary arsenic concentration, history of diagnosed disease, and blood pressure of 782 local residents in
Gwangyang, Yeosu, and Hadong regions from May 2007 to July 2007.

Results: The urinary arsenic concentration of total participants was 9.06 ©g/g-ct. The logistic regression analysis of medical diagnosed
history and urinary arsenic concentration, showed statistically significance (p<0.05) of high urinary arsenic concentration in

participants with diagnosed hypertension. In addition, diagnosed hypertension it was observed that the high blood pressure was related
with the pulse pressure.

Conclusions: The arsenic concentration level was low in this study, but the exposure to low levels of arsenic has an effect on hypertension.
Also, hypertension is related to pulse pressure and mean arterial blood pressure as well as being risk factor of cardiovascular disease.
Therefore, close supervision of low -level arsenic exposure is needed.

Key words : Arsenic, blood pressure, cardiovascular disease
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27571212] $Ag) Fhed 14918 AT ek

(ATSDR, 2007). w]2o] AZgaFe] 49, 74 2
el e AW B uao] RS
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A Agke] A1 2 SlFARelt ST AHE
Qo] th(Bosnjak et al., 2008; Statistics Korea, 2013).

Qi AT M QA 1ed ko] 9lo] ¥4
wESES WIS S8 AR AERE do,
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A7]Ql AJSto] npEw, muku & 9HEL Ajel 7k ¥
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8 S84 EW uael waH
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O (Frumkin, 2005; Hughes et al., 2011; Zhang et
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PP)S SBP9} DBPO Zjo|lz AAlslgod, 61
mmHg v]¥HS A4}, 61 mmHg o)A H]AAFo 2 3}

At} H-5W A Mean arterial Blood Pressure, MAP)

2718

Journal of Korean Society of Occupational and Environmental Hygiene, 2014: 24(2): 137-145

o @F HlasEo Eetntel g dol ek A7 139

“DBP+PP/3” 2 & AAFs}913l, 105 mmHgo|4 T
70 mmHg o]s}E A4, 1 ¢ H9E AR

ot

KX
g
L
L

ol

IEVER

ez 8% Brus 2 WY B gelk
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HEB SRR tehieln, 7 2l o
T 8% F7|vA o FatAto]l A2 Student’s
ttest?} ANOVAS AFg3tgith. AWl a% w7
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)

M ox

(S
ofy

m. o1 m}

ALAe] % vl40] 7|51
Frs 9.06 pg/g-cto] AL, FAdH of 42 2+ 9.07
pgle-ct, 9.05 pglgct@ WZagk SE0 2 Ueptrh o
Faol WE 8% Hl& T 204 mIYE 7.44 g
/g-ct, 20-394] 8.36 ug/g-ct, 40-59A] 9.63 ug/g-ct, 604
o] 10.48 pgg-ct2 Aol F7HAE 2F Hlaw
=7t FsHAl F7Fshithp <0.0001). A& A4
(Body Mass Index, BMD)E X &A% ©]3K< 18.5 kg/
), IEEA|Z(18.5-22.9 kg/mr), THZ(= 23 ke/m)L.
2 oS W, 85 HlavEs BAF 9488
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S WA FERET A £ FE BEXE e
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Table 1. General characteristics of the study subjects (Unit : pg/g-ct)
Variable N AM’ GM' 95% CI' p-value
Overall 633 10.63 9.06 8.69 - 9.49
Sex 0.096
Male 323 10.47 9.07 8.52 - 9.67
Female 310 10.75 9.05 8.47 - 9.65
Age 0.000
<20 151 8.56 7.44 6.80 - 8.08
20 - 39 85 9.85 8.36 7.43 - 9.49
40 - 59 249 11.38 9.63 8.36 - 10.37
> 60 147 11.87 10.48 9.63 - 11.35
BMI(kg/m2) 0.000
<185 92 8.47 7.25 6.37 - 8.11
18.5 - 229 249 10.87 9.34 8.69 - 9.98
>23 291 11.07 9.48 8.87 - 10.12
Education level 0.000
Uneducated 47 13.03 11.25 9.35- 1324
Elementary school 203 11.75 10.32 9.67 - 11.07
Middle school 87 10.31 8.71 7.69 - 9.87
High school 102 10.79 9.33 843 - 1041
Over college 97 8.78 7.36 6.43 - 831
Alcohol status 0.515
Never 324 11.01 9.33 8.74 - 9.94
Former 10 11.28 8.41 4.82 - 14.09
Current 227 10.20 8.86 8.25- 9.48
Smoking status 0.251
Never 404 10.49 8.94 845 - 9.50
Former 36 11.63 10.51 9.04 - 1222
Current 77 11.02 9.22 7.99 - 10.56
Cigarettes/day 0.731
<16 35 10.61 9.13 7.37 - 11.17
16 - 20 57 11.76 10.03 8.65 - 11.54
> 21 15 10.90 9.90 791 - 1227
Drinking water source 0.359
Tap water 295 10.55 8.90 831 - 9.52
Treated tap water 152 10.51 8.92 8.12 - 9.79
Market spring water 9 8.95 7.73 5.62 - 11.40
Underground well water 73 11.18 10.00 895 - 11.22
Seafood consumption within last 3 day 0.143
No 156 10.55 8.65 7.88 - 9.57
Yes 386 10.80 9.36 8.89 - 9.88

* . . + . ¥ .
Arithmatic mean, = Geomatric mean, * Confidence interval
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Table 2. The prevalence and odds ration of history of disease in the study

=]
o, e WS T, IHFAES, 7HH] napH
L 7k} 1.93(95% CI, 0.50 - 7.35), 1.21(95% CI, 0.50
-7.35), 1.34(95% CI, 0.70 -2.58), 1.47(95% CI, 0.60 -
3.58), 1.33(95% CL 0.54-332)2 83 H|asE7}
ZE4S g AR JAUBE B2 Ao ue
oLt st ghalth Ty wue Ade

. Urine As Unadjusted Adjusted 1
Variable ¥ E3
N GM(95 % CI) OR (95% CI') OR(95 % CI)

Hypertension

normal 547 8.81(8.41- 9.25) 1.00 1.00

abnormal 86 10.81(9.79 - 11.91) 1.93(1.27 - 2.93) 1.31(0.82 -2.11)
Cerebrovascular disease

normal 626 9.04(8.66 - 9.45) 1.00 1.00

abnormal 7 11.11(7.44 - 15.82) 1.93(0.50 - 7.35) 1.35(0.32 - 5.70)
Coronary artery disease

normal 627 9.06(8.67 - 9.45) 1.00 1.00

abnormal 6 9.63(5.42 - 17.78) 1.21(0.29 - 5.05) 0.97(0.20 - 4.64)
Diabetes mellitus

normal 603 9.02(8.62 - 9.43) 1.00 1.00

abnormal 30 9.91(8.34 - 11.89) 1.34(0.70 - 2.58) 0.80(0.39 - 1.63)
Thyroid disease

normal 617 9.03(8.63 - 9.45) 1.00 1.00

abnormal 16 10.21(7.49 - 13.83) 1.47(0.60 - 3.58) 1.17(0.47 - 2.87)
Obstructive pulmonary disease

normal 625 9.10(8.72 - 9.54) 1.00 1.00

abnormal 8 6.52(5.40 - 7.97) 0.38(0.12 - 1.19) 0.22(0.06 - 0.87)
Hepatitis

normal 618 9.04(8.66 - 9.48) 1.00 1.00

abnormal 15 9.91(6.62 - 14.67) 1.33(0.54 - 3.32) 0.25(0.47 - 3.35)
Tuberculosis

normal 620 9.10(8.75 - 9.51) 1.00 1.00

abnormal 13 7.30 (5.27 - 10.17) 0.52(0.21 - 1.31) 0.57(0.22 - 1.47)

*Adjusted 1: Adjusted for sex, age, BMI, education, " Odds ratio, * Confidence interval
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Table 3. The prevalence and odds ration of BP, PP and MAP in the study

. Urine As Unadjusted Adjusted i
Variable + 3
N GM(95 % CI) OR (95% CI') OR(95 % CI)
Blood pressure
normal 558 9.00(8.60 - 9.45) 1.00 1.00
abnormal 71 9.61(8.45-10.84) 1.22(0.79 - 1.90) 0.81(0.49 -1.33)

Pulse pressure
normal 619

abnormal 10

Mean arterial blood
normal 98

abnormal 74

9.04(8.64 - 9.45) 1.00 1.00
10.82(7.67 - 15.69)

1.76(0.57 - 5.41) 1.12(0.33 - 3.81)

8.94(8.06 - 9.92) 1.00 1.00
9.46(8.38 - 10.62)

1.22(0.69 - 2.16) 1.54(0.74 - 3.21)

*Adjusted 1: Adjusted for sex, age, BMI, education,

WapH|E ZHzE 0.38(95% CI, 0.12-1.19), 0.52(95%
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" Odds ratio,

* Confidence interval

AR AL w
ug/g-ct2 ZU(FEA, 2004)2] 3.08 ﬂg/g-CtEE} =7
UEkgte s u]=(CDC, 2009) 9.90 pg/g-cta itk
(Health canada, 2010) 14.24 pg/g-ctH th+= W3} 7Y
we szow yehgrt

Fase Agel HHEL Y7} Ago] 2719
of Wt B71S AT g HEAZE A
o Aol ¥o4E F2E Bust B Lerdn
3 2 1= QI THShin et al, 2012). 2 dAroAE @
o] ¥85% 07 wa sk folelA Foke
AL & UEPIL(p <0.0001) o= HeE thEsh= 3
N EAE o2 g AFAIHCaceres et al,
2005)0 = e Aoz ehyth

ol g7} Y AS o= 3+ A4 BMIE
30 kgm mRky; ol Fo e ESIS W 85 Ha
o] Zolzke 77} 8.7 uglg-ct, 12.3 pgg-ct= BMIZ}
¥o4% 0% WasEsl S5 A% Bo
(Navas-Acien et al., 2009). & A FLZAT}oA = 18.5
kgma|9t 7.25 ug/g-ct, 18.5-22.9 kg/m’ 9.37 ug/g-ct,
23 kg/m'o]AF 9.48 pglg-ctE BMIZ} 2822 Q2 )
aF=7b =4 YERAL(p <0.0001) F=efEFo
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BMI7} &858 2% F7ujisEr)
Al E7138FFR tHp < 0.0001)(James et al., 2013)
H718)4 9] w|€3HMethylation)T}g ol &
A2} B2 Q9l(co-Factor)?] HAAS {utsto]
HliA ARl ddFs € 7ol e AeR
BHIEN, &5 Eﬁ? 71829 HjAbel] FFE vl
A 7tsAol 9t Ae=m el TthHHsueh et al,
2003). = °4%L°Mt Fdd®e] A8 fle A
(10.49 pg/g-ct) o] A &A F(11.02 pg/g-ct) o] AL
ZRA(11.63 pgg-ctFt Aol Hla) We wre e
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NP7 R 8% HlAEEete] WPAS UEhA
rret

R A L e
A% HPeAR, FUAE, HEW ApoR A
Agel E7SHe Aoz wuHelcFrmkin
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é# HA ke
oM 2% 7IetEw FEe AL 6.3 pglo] of
Zt 5.4 pgLETE =7 Yebgkil(Rivera-Nufiez et al.,
2010), Efo]oflA  THFAIEEH(Chronic  kidney
desease, CKD)& T/ o= 3t A} 2t Ao A
A 2t BiRoA Firo] Qe AFY &
ZF H|A& =71 =4 2AE At Hsueh et al., 2009).
2 AFolMe AsEe sEolARt grHor X
o 2 Abgro] ZRA] oFe Abgrol HIgte] 8% H]
& 5Tl RO Jo® et A5Ee ua wE
a2 El—_lltﬂoﬂ SFS u)Z 22 9e AoZ /%471—5]

= Ao ek
31, 20019 A AA ARE FARE Ao AE ¥
E£%9| 54%, azﬂ*g At, P 47%, nEYA A
2] 75%, 71eF AETALO 25%= Yol 1L
olel Aoz EiEloi(Lawes et al., 2008) AE=
T HA keFo s = FAT wert e

Aoz wekEch

HETA Az 7hEY, 99
oF i H vjul 52 Ay ]
A- AR o], ALEFo] AL 3t T8 YA F
stz A vy, @, @9 ¢15-9(National
Heart, Lung and Blood Institute, NIHLBI)oJ| 4] = 11&
o} & 712744 AA| BFILQITHNIHBLI, 2003). E
3 2 S @ye] A 4Y(Large artery stiffness)Th
Qtu} HFAKWave reflection)S HFgsl= WetL -3}

H9E d5 FE2EE 2 Fots oyt weo] Jlu
Z7}E wole Ay Asknl WAEW A3t o5k
APGEERE ofy et e Q1Y AME ST WA
2 H¢tHDomanski et al., 2001). wafa] E A3Lo]

M AR 243 g Wl FaEuds A
Abeto] 8% Wlasrete] S 2ASIAT A
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H A thH(Zhang et al., 2013). o]=+=A
OoFZAHNational health and nutrition examination
survey, NHANES) of 4] A2% A3e] J@=S 3
Jkg Axt wore] Zrb Y@ AT, wAEY I
sho] EHoR Auao] e ACE e, =
o, Wy, % BAiHE W FREUYT Bl
slol Aeleh Ag PAF Aoko] ofFk Ayt
ohet mE ele] AUE F7le BeAAS Man
(Domanski et al., 2001). ~1
A % shtgelw wshn
Pelh olRolxx) gkt 9]

Fe FE Ao Ui, 1Ege Uk 4 B
FulQ FRigo] glon] A Age] AR
Aol e AL LRt AvbHel AgEolA
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