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{Abstract>
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This study was performed to identify the difference of the area—based
deprivation and the educational level on the cerebrovascular mortality in
Korea. Data used in this study was obtained from the Death Certificate Data
2000 and the 2000 Census produced by Korean National Statistics (NSO). We
classified the whole country into 246 areas based on the administrative
districts. Then, the Standardized Mortality Ratio (SMR) in cerebrovascular

disease was calculated according to the sex, education level and 246 areas. Its
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Predicted SMR was calculated by the Empirical Bayes Methods to reduce the
variation of the SMR values. The area—based deprivation of 246 areas were
measured using the modified Carstairs index in which the 5 indicators
consisted of overcrowding, the unemployment ratio of men, the percentage of
households classified low social class, the percentage of non home owners,
and finally those houses lacking basic amenities. The correlation between the
area—based deprivation and the SMR of the whole country and the correlation
between the area—based deprivation and the SMR of each metropolitan cities
or provinces was analyzed by the Pearson correlation analysis method. After
classifying the deprivation of 246 areas into 5 levels, we performed the
random intercept Poisson regression analysis after adjusting education level
and age using Empirical Bayes Method to investigate the relationship between
the 5 deprivation levels and the cerebrovascular mortality. The SMR was
increased in lower education level. Each 246 areas had different values in
SMR, Predicted SMR and area—based deprivation. The area—based deprivation
and the SMR of the whole country was not correlated in both sexes. The
education level of an individual was associated the risk of cerebrovascular
mortality in men. The risk of cerebrovascular mortality increased with age
compared to the reference(<30). The area—based deprivation was not

associated with the risk of cerebrovascular in both sexes.

The findings of this study suggest that the SMR had positive and negative
correlations with area—based deprivation depending on the metropolitan cities
or province. It also suggests that the individual education level and age were
related with mortality and finally that the area—based deprivation was not

associated to the cerebrovascular mortality in Korea.
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e wet s wom(FYE 5, 2004, 2005, 2010; <£=v]ol 2002a, 2002b;
83, 2003; Song & Byeon, 2000; Weir %, 2005; Zhou &, 2006; Jung—Choi
K &, 2011), &3t Hd#4s APFES] Aol JHR1S] AR A4 e whet vhEA
YERAT (g 5, 2006; Maheswarn & Elliot, 2003). o]&]8t 7]Q1e] A} A4
FH APl A 28 Te 2Aicte] i1 A R AkslA vrEgre S
A e AE AsAZIH, B AREAITH A9 1Y E8ee 9 frk(eln]<,
2005; 442 2=, 2005). Hell A7l gt Qo] AQleAl vk AT
o] A de]l B o] Zholl weEt il W A ko] AAEETE A7 A
A 7} dok(Putman 5, 2006).

A7 ol ARSI R A Adelel Hd s APgke] Avdel dis] dAd
ANEE B, $371(1998) 9 Song¥} Byeon(2000) & A5 =
g aAe] S Tl o, A5 5(2006)2 AEAT WE HAIAAS APYE
o] ztolE At WA Ae A5AIS0] wokdaSs APdEe] fAadtha sla
Khang (2004, 2005, 2010)> E£%% dATE ol&sto] Ad=85 ¢
WEFEoRE Folsigit. AgATolA AHEE ARE A A
71 dubA o7 ARgshE A REA A, ISTE B8 AUATE
of W APRe] zlolE AT 2eu f19 ATES AR ¥
ALE A Mg S skl HEAEE B o]o] mE APTES At
23t SHAE o] fldll, 9 FEl 1] AEAEAA AdE HeE EEehdA
= O ARAAA dHE EEde A9 244 A9 WsE st BAS &
o}(2002a) A7ollM = wSFo] Waers, 44 490l ¥ A8FE APgEo]
1 FAsilon, AHow g APGES] o] Aol et Aks] A4 AdE AEE

BEFEL AG] BAH ARFE 4ol FAd Ao selle £ FU

B ooly RN e FAH A5

=3
dadS &7l F=59 "ol glo] o Aol dia FAA] BAgH AR &8

=
AT oEN JiAI} A2 A3
)

WAL vAe dFS 2HTORA FF AGEAGH ] 7122}
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II. 9+ ¥4j

1.8+ Y

o] A= 2000 APFAJNEARE (BAZ, 2000a) 4 FQITZAFCQITAIA
) (BAA, 2000b) 5 9 ARZ ARSI AP E AR R ZF AFEREY] )l

AEANEE AR, AL A5E EEE SEsi0rh AFTAASAAR AN
B 2000 SAFEAR 7= 248,445 ©llHh o] ATl = AFTRIEAAR &

o] 9kt 160~169(WHO, 2003) 9] W& HAnd@ow HFaigla, HPdadao

=
AP AFEAREE 32,3667 oISt o] ArelMs BAEHS diideln HEvA S
Y ARl s T, HERASoR Ik AMEAY AmE 204 oldew A
st om, AMGAJTAAZ AN AEARE FALS ARE A9 vk 32,3467]
oAtk AFGE AFelM EEE ARG ATAIMA ARE BARR ARSS AHRe 22
O 204 ol A Hom AFsiglon, ok AEAw, AiAe HF
e Alelsklt

WHFE] B AFE QTN AR 8744 WFE Ho] Y, AFAAEA
oA w8 258, Fom, wEH, Helolde) 574 WER UgE B ATl
: ?

178 5709 |F= Urrglth dRE dUR

Aol EAA AR (deprivation index)s= £1]oF(2002a) 2] WS Rd=Z 3
o] 2000 1AM A Ago 7 ARAM AFES 571K APABRES dblo] A
Zotlch AFAIM A AFR oA AFESE 57H4 AgPARES 1D 3 HWHE, 2) A
ARE, 3) F& A AT 7P BlE, 4) TR AFEES H)E, 5) dokst AFAIA
of Ak= AFEE vlgo|th. B UWHEE BE 7Y AFA 5 & el 1.570]/do]
AFee AFES vlEolth § BEE A9 AAT7F He ke I Aol

¢

P
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g 7 A s W 7H?E e gko] 1501781 7ol Als AR & 0]
oo AYES A AT AAREAT vERAM, BRE A9 W9 164 o
654 olate] HA BALEATY FH@A FAo] Y T2 AA AAToIARE
TATA dHoH, BAkz o] TollM AfdA FR(EATEA A5 Aol

C S ARIARY TR E) S SAkse she TPEe 7R AR HIEEA,
R A9 W] 7R (EAEAE TRl 1ol SRR oz AAeiglE)
oM 7Hgol FAZEATA 7 7Y o, ks AY o] T el
7] Aol AEA ERY AdTEel 799 7 BE AU oR BAE
RS AFES HlES B jlo] dAE WY JAZE dAE AFREY RlE
23 BR= AY e 7O 1~5) 9 AR, BAks A9 e
oA BT, S ARAQL 7Y BE o R siglvh Aot AFAIEC Al
AV vl Fo, A ESAH] BE3E ThSel Al AFRES] HIEEA, TR
= A9 e AR A= A9 W] T TelM the 37 @5 T 17HA
g dllFehs 7Y BE v E 9 otk delst AFAldelE E 1)
Fool gAY Aol 2 3lHete A8 B, 2) el iAY
ZHFJV‘OWL} 2 s 3E ARee 3) HHAEC] A, Hle Al
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2 5714 éaﬂ/‘qi—%_ 247y 7k w2 wgstetal, o] uEst AgE 9ete ﬁé%ﬂ
frg— AFEsta, o] ALE Ao zzko g Fwslelodt) o] dAFtA EAA AFX
T 246708 Al A GE R AXRSIIYE A9 244 AAXSE AbEsked 9l

=z ]
o Aduslz PPTY T Age] FAX AYAFE AN AN o
of Q= FYTY T F ATANA AL 9 3
4 ke mEE A9skec
o) A AL IR Al SIAA 23] 9, DA ke
% & A% A 31% A 5 5ERSel BAX AYSEES Folsg
912 J1EANOR ARt $F 12 A2 A = 0

A2 09 AGE FF 5 Al FEA AL

HyAAs 3P| (Standardized Mortality Ratio, ©]8F SMR) AAFS 93l
o] AFtellX= 2000 AFFLJAFTAARS} AFAAMA ARE ARSI QAIFAIA A
o RFATHES AtEste] GRS 7| UAPEARE et wsgTe] ub

167



- WS 9 BRFED AGANAS BE 9FHAR AYE o] -

£ SMR, A9 SMRE& T3tttk olgA A& SMRe HIE SR Breslowst
Clayton(1993) 9] W& #&3ate] A 9o avE 7bst 4 SMRS 4b&Es)
of EAGIGITE o]E flal Al o] dH xoF 3])EA (random—intercept
Poisson regression)s 38t ths, A4 Hlo]= 7WHE A gsto] AbEskqlth ]

9 HY9- =% (nonparametric maximum likelihood) & A8&3lo] F4 = 317 oA

WAE $AE FAsel AT mYS TR,

ZOQ(H])*ZOQ(GJ‘)ZIOQ(ﬂj/ej)+ﬁo+Cj (1)
\SMR-
lo{/(ﬂj)—lm]( )+ﬁl]+ﬁlllj+ﬂ7x21+ﬁ§$;‘/ (2)

109(#,) log (e, )JrﬁoJrﬁl 1,+ﬁziz,+ﬁa=h,+< (3)

poo A #E B B, o 9% o UE IAAF

e;t A g B xy 0 A9e 244 ARsE

[30 24 X9; : misass

B, Ao B4 AR5Fd g IAAF Xy AEFE

B, PEFEE g3 A T, 0 A9 ddoEd

BT QTN AR e} MAEelT Hoks RES Bt 24 93 guo

o7 Fold 3HRY 52 A 471 th(Hutchinson & Holtman, 2005). o] &
FoA QEoR mEE ATl ol A}&o}z %t A e, A £
A ARgo] HEPAS Apge] nlx

A9e 44 AgrE 1
effect Poisson regression) & 433t & 2|971e] Wol= A
olo)dH ¥R ¥ (random—intercept Poisson regression) < ??‘%48}31‘11}. 2 25 7
= TEo] S A9 244 AYees i FrtetdA EY AREE 9

o A9 242 e 7P AA AE Aol P 2 0}741 299 Ao

A& 5788 RIFE gt 7P AA AgE Aos Fx: HFE st tE W] gt
RR¥} 95% A#] 732 AlAeHAH.

SMR SAS 9.1& ARgste] wAsklaL yrfA] e P4E SAAZES] 22
1391 Stata SE 995 AFE-3}0] Generalized Linear Mixed modelE =33}7] £l
WESE gllamm E oS &8t AT F9AXEA S} = @9 el SMR
W Ao 544 APAGTE o] A=A doprRy] 9J8] Excel TEIS ©]§

AN
=|
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III. A+ 23}

AFLRJIEARE 5 AFY ARS A3 A3}, 2000 FAFGARS 248,44570]9]
, o] T HERES APEAR=E 32,489%0)G0t) & Aol ARESE 2041 o) wWE#
3+ AFEAE 32,3667 o]tk WA 15,4127, oA} 16,954 o oz o @
ol dAxdEE 20t 0.5%, 30t 1.6%, 40t) 4.9%, 50t 10.0%, 60t 22.6%,
70t 35.2%, 80t) oL 252%Att. wEFFES Y-8to] 40.7%, Z58a 33.8%,
S 10.3%, 168 10.6%, tetolde] 4.4%ct HERAS ARICEE HEF
o] 41.3%% 7FF wkeH, thao] HUEdo] 26.1%, HANT 22.7% 2 E UE
woh ALEE HE AL APEA e AESHAE 16.1%, B71E 15.1%, RS
10.3%, 272 =7F 8.3%%

2. nssrE gitdet 3 FoAH|
Ao wEpEH SMRe tisholifo] 57.98, 1Estw 91.45, F8hw 107.41%,
ZE 121,08, 73 A9 101.082 Yepskon, ¥512 A9jshd w50l
$SrE HEgPAs SMRO] =STHE 1), oA wSFEE SMRE tiEolit
35.99, 1158w 71.43, T8 94.81, 258w 11551, 3 98.32% oJx}o] H¢
= Fehs Ak 2estut P Aol SMRo| 7H wob wHEe] Uess
SMRe| #8HHGE 1)
H 1 2 nseEE EESAIEH|
wNEFE & X o Xt
Hsrola 57.98 35.99
a8t 91,45 71.43
i 107.41 94,81
E=1-1m)] 121,08 115,51
& 101,01 98.32

3. AlZTE IgHEE BEcAYH], £ EEstAEH|, 22 ZEXe

AFTHEE WA FsAPgH7F A9 R 27 YERgT @xke] A9 A4
T TATe] 205.07% 71 =
27 410.742 7P =%oy, EFAE At P =2 A9 AR Ao



- A 9 mESED AAYAG] 1E JARAD ATE Fo] -

190592 7H ot Wate} o] 7bg ¥ HESAIGNIE wolth 4 EEAY

H)E= gzpe] A9 AFato] 136.730.% 7P¢ =9y, e oz dhelkto] 135457
UERstt oJxke] 34 EEAPH= oFro] 134.730.2 M =9ka, thgo] dek
°2 133.45% YEhsth HIdAAG RF:sAbnEzF Gxpe] A P we Ao
A B97) 54.55% 7 Bk U%, F4 BFAPHE AeEd T 69.500%
7P skth oAb w@AlFTe] EFESAPE] 46.65, 74 EFSAPEHIE 73.92%

7F k(R 2).

NETEE A B4 ARAFE O A7) 864 71 ol uEkE Aejo
2 UEhton, T HuAE 7412 tebsth b A uhe ooz AR
STk —7.522 1 A vl UEhton, thee ART, AT 0%

UERATHGE 2).

2 HESIAZHI(IR) = HFSIAYHI(Predicted IR) 24N ZEX=
A2z o " R0 AER o oX A2 o &E4 8 AER 0 OR ANZ2?2 o X=
BI(XI==)0t O =2 1008 Al
1 4E 20507 AREEA L 41074 AT 136,73 o 13473 0 A 8,64
2 T 179.13 i, 190.59 Fekt 135.45 ekt 133.75 LA 7.41
30 ABERE T T e 169.78 T 134,62 TR 132,34 &5 6.48
4 s 167.46 5T 167.82 T 133,13 IFE 130.00 | WTET 571
5 AT 166,62 o 167.01 A= 131.76 AFT 129.04 e 479
6 TR 166,44 T 166,79 NEST 131.30 e 12000 i QHFT 457
7 7T 166.33 il 166,01 A 130,98 AFT 128.63 s 4.4
8 A7 158,70 Slokr 15811 B3l 130.28 Bl 125,87 AFAl 4.47
9 B3R 157.05 i 156,96 HET 129.18 A 12558 | UTET 420
10 A 154,46 g L 15594 w7 128,66 oAl 12532 QT 391
BI(XI==)0F JH& 22 1008 A2
T PAREET | 5455 AT .65 1 AAFRET L 09.50 AT 7392 L AEERT L IR
2 7T 5815 W 50,98 T 69.80 AT 75.83 NET 6.87
3 gt 65.57 e, 5392 L Wk L 7689 BAFE L 7594 T 6.32
4 Az 66.23 BFAT 58,59 37 77.20 ke 7612 QAT L 5%
5 e i 66.25 AT 59.93 Az 7.3 A 708 | AREYE L sS4
6 BFET 67.84 YA 62.88 BFETF 78.27 77 79.03 A 5.0
7 Eizia 6853 ik 0347 L FURH T 826 BTET 79.32 T 487
8 771 6872 e 66.76 T 83,52 oAl 80.80 s 4,07
9 e 69.17 7V 66.9 il 84.18 Hofp 80,96 S 3.9
10 R 019 ol 67.39 BRI 85.23 R e 837 | WA 3.94
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4. SAATE rlgHTe RESIMGH|, FF B, =28 2EXe
FAANEEE TR A Ao 122012 7P s JERRAL
U QA AAZE 12221, FARFAAZE 119372 Uity ojaks Ad=57}
124112 7P s3vh 54 T eAPgH ol ek Q3ddelA7) 113,502 718
ERAL, T AAEEF 113.08% HEbtal, oab= BAEE7E 112.84% 7HE =
Al deERdom, o ze ARFAAF 111.6002 JERGTHGE 3). FNEE &
AF Aol 7P wEAgoRE TFIAsE 3.01% HEAETL P 52 AoR
b, thed AFE 2.83, PAFA 1.37 02 Yeikton, s Lrt 7hg

S FAEE MEEEAR —15101900H, tad SR AATE —1.34 £o%
EFRTHGE 3).

3 HAANTE HTSAMTH|, =8 BEetAUH], 22 ZEHX|5
e HESHAN =X E=3IAM2HI SEXN
- e Xt o Xt o Xt o Xt 28X+
NESEA 93.25 98,70 95,72 99.50 -1,51
SR A A 119,37 110,95 110,37 108,46 1,37
&S Al 107.73 114.82 111,53 110,03 3,01
(UFSEES:PN 121,21 117.07 113,50 111.63 -1,04
ZZAN 80.15 71.15 89.30 82.99 0.85
& ZSA 96,44 95.53 98,77 98.49 -1.34
SAZAA 112,22 103.29 107.95 102.55 0.35
=iyl 97.69 103,51 100,06 103,03 1.24
AT 113.27 107.05 107.09 104,01 0.52
== 111,03 111.25 106,65 106.79 0.24
ExSi=fe 107.76 117.56 104.09 101,32 0,64
=T 107.06 98.90 106.03 100.72 0.05
detg e 93.41 84.25 98.46 92.01 0.56
INEE 122,01 124,11 113.08 112.84 1.34
AT 116.05 115.37 110,31 110,02 0.29
M=% 97.29 73.65 101,34 85.71 2.83
=k, 106,00 102,95 104.64 101.88 0.40
5. HUANEE HETSIAIUH[SE X[Fo| E2A AEKX| 420 AhtA
Ao =4

APA Gt Fd SMRe] AaAaATE QA Flofs A B e A
CEAbelA 244 AgA Gk SMRE] A= 0.26 A3
, o= 0.092 Al ARFAATE st FAtel A
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6 0 HEBIE ALY BN

HPAAS APE Fdo] EA ot izt gk A oA
oh @7k A an BEoA wSgol
I 0.84(95% CI, 0.82-0.85), 38t
1.38(95% CI, 1.35—1.41), 2% 1.25(95% CI, 1.22—-1.27), F38o] 1.42(95%
ClL, 1.38-1.46) 2 1wl W75 AP o] S7tshe ko] o, isshu
T AT AR distold R AFE H13o] AAsiGth A mE Hd
HA AL 8L 30-3941 1.09(95% CI, 1.07-1.12), 40—49A4] 1.60(95% CI,
1.88-1.96), 50—-594] 2.48(95% CI, 2.42-2.54), 60—-6441Q1 ¢ 2.68(95% CI,
2.62-2.75) % Ao] T/VEFE AMESFo] SUFISITHGEL 5). YHEH BFAE
WEFEE Ygolds SATTeRE Heks o 158w 0.79(95% CI, 0.78-0.81),
8w 1.30(95% CI, 1.27-1.33), =& 1.09(95% CI, 1.06—1.11), F&o]
1.23(95% CI, 1.19-1.27) 0|30tk =, HAFe] fodd BN uSradt a4
3 APE A HEdoR FUekA] oot faAde] SIgith Ao HH R
2 AdEge 304 Rk Vel ® Skels W, 30—-394 1.11(95% CI, 108—-1.13),
40—49A4] 1.99(95% CI, 1.95—2.04), 50—594] 2.41(95% CI, 2.35—-2.47), 60—64
Al 2.69(95% CI, 2.62-2.76)°]3]tt. &, 1¥o] T7Ie4E HIAAAE Apda) 7)st
o] QITHEL 5). A2 E44 Aggwol 7 AA AgE A nis| 7Hg
AstAl A8 A b 842 pAadRgdA s 1.19(95% CI, 1.17-1.22)
Aok = Adol AT AFY 9130l FUteIGlth dojdH EYdM = A9 =4
A APrEe] Aee 7P AA AgE AoEd 7P Ayo] Jgk A9 B9 AR
AL 0.91(95% CI, 0.69-1.19) 2 AHo] A&FF APFHEdo] Agkot FA
Ao 7= FoHA] Fhr,

ojzte] 1Y aHEYPoAN EHTEY A A AuEd, 153w 0.62(95%
CI, 0.60-0.64), &8 0.99(95% CI, 0.97-1.02), %38 0.75(95% CI, 0.73—
0.7 Z AFgSIde] Hashs Aol qlglown, F8to] 1.03(95% CI, 0.99—-1.06) <
1% ASTEEY o stk dFel wE AFEEAES dAFo] S E AP
Aol oot wRtel vlsiA= wA gokth 304 VIS0 R Sls o
30—-3941 0.99(95% CI, 0.97—1.02). 40—494] 1.13(95% CI, 1.26—1.33), 50—59
Al 1.49(95% CI, 1.44-1.53), 60—-644 2.30(95% CI, 2.23-2.38) &2 el
AAHHR NN wHFEo] e HIFAAY AP aFFFo] FEFE AL
wgo] Zasqdnh. 5stw 0.60(95% CI, 0.58-0.61), S8 0.96(95% CI,
0.93-0.99), 58w 0.66(95% CI, 0.64—0.68), 8] 0.87(95% CI 0.84—

ki

=l
off
1o
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09D E et 9y FF] 2 YRS Aol FARFT Aol F7k%
= Zeow yeheth d®o] 30-39A4¢1M = 1.04(95% CI, 1.01-1.07), 40—49~4]
1.39(95% CI, 1.35—-1.43), 50-594] 1.55(95% CI, 1.50—1.60), 60—64A 2.47
(95% CI, 2.39-250)% VERITHCE 5), clzte] 4% A9 248 Ansze] o
2 g e D EIRGANE Agel Hg Ae Adud b gs 23
Aol ] ApEelEol 1.20(95% CI, 1.26-1.33) 2 konl, Aol Aekss sl g

Z7kstglon, dAun o AbgsIgel otk Qelaw BRelAE Ao B47
A% ol BE A Aot ehiA ggith AWAGTE B AL 2S5
AL, éaﬂﬂﬂ} B A9 0.99(95% CI, 0.78—1.27)0I BAHoZ Fojat

o,

ol

4 I \;
2+ 2 InEsk=n; olFH ESk=X) o/ HH
RR . 95% Cl R 9%l R 9%l R 9kl
SEEZYX=>
1(Lowest) 1,00 - 1.00 - 1,00 - 1.00
2 L1 1,09-1.14 1.00 0.76-1.31 1.14 112117 0.96 0.751.23
3 115 112117 0.89 0.68-1.16 1.18 1.151.21 0.91 0.72-1.17
4 1.22 1,19-1.25 0.93 0.71-1.23 1,25 121128 0.88 0,69-1,12
5(Highest) 119 1.17-1.22 0.91 0.69-1.19 1,29 1.261.33 0.9 0.781.27
WESE
CHEHOI A 1.00 - 1.00 - 1.00 - 1.00
i==ml 0.84 0.82-0.85 0.79 0.78-0.81 0.62 0.60-0,64 0.60 0.58-0.61
) 1.38 1.35-1,41 1.30 1.27-1.33 0.99 0.97-1.02 0.9 0.93-0.9
E=S80 1.25 1.22-1.27 1.09 1,06-1.11 0.75 0.73-0.77 0.66 0.64-0.68
st 1.42 1.38-1,46 1.23 1.19-1.27 1.03 0,99-1.06 0.87 0.84-0,91
o
<3 1,00 - 1.00 - 1.00 - 1,00
30-39 1.09 1.07-1.12 1.11 1.08-1.13 0.9 0,97-1,02 1.04 1.01-1,07
40-49 1.60 1.881.9 1.9 1.95-2,04 113 1.261.33 1.39 1.35-1.43
50-59 2.48 242254 2.41 2.35-2.47 1.49 144153 1.55 1,50-1.60
60-64 2.68 2.62:2.75 2.69 2,62-2.76 2,30 2.23-2.38 2.47 2.39-2,54
Variance
¢ (SE) 1 1 3 0.47 (0.04) 3 3 3 0.36 (0.03)
Log-1ikel ihood
-51296,08 } 4200033 : 42050,55 3053572
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