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Differences in the burden of disease of the elderly by
socioeconomic status

Chae—Eun Lee, Soonman Kwon'
School of Public Health, Seoul National University

Burden of disease analysis provides a unique perspective on health by integrating
fatal and non—fatal outcomes, yet allows the outcome of two classes to be examined
separately. Although many studies have shown the inequality in health outcomes
across socioeconomic status (SES), an analysis and comparison of Disability Adjusted
Life Year (DALY) between different socioeconomic groups has been rare. This paper
calculates the DALY and analyzes the distribution of DALYs for different SES. This
study draws from 3,278 cases from the survey on "The Livelihood and Welfare Needs
of the Elderly (2004)". It first provides a comprehensive assessment of the burden of
10 chronic diseases of the elderly based on DALY. Then this paper analyzes
inequalities in the burden of disease by the levels of SES such as education, income,
family size, occupation, and subjective economic conditions. For the elderly, the burden
of disease is the highest for hypertension, arthritis and cancer. DALY rate per 1,000
people for the most socio—economically disadvantaged group is expressed as a

multiple of the standardized rate for the least disadvantaged group (Rate Ratios).
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Family size is strongly related to.the difference in the burden of disease between SES
groups, and the elderly who live alone have higher DALY rate than those who live with
their family. Other significant variables related to SES groups include subjective

economic conditions, occupation, elderly income, and household income.
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GBD d+AEo] AYHFEGAEZ A3 Ao B MR (disability—adjusted  life
year: DALY)y X780 2 A%t A&dse A (vears of life lost: YLL)# 0|3 @
Az e Fofo] w2E A7dg5 A (vears lived with disability: YLD) 9] &7
t}, webd DALYE YLL® YLDY F 24F 74 XNESZ 3lu o= 3 As &= Al
i 2 g A3 ﬁﬂH FE ofdg o] 2dE Qi

DALY;= YLL,+ YLD,

DALYE T&t7] faides @2 As7 Zesth 7k 34oe 8&(~ the discount
rate (=Q.0%)), 98712 F2}vg) (4 age—weighting parameter(=0.04)), A3 7}34
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of life lost, ©]3} SEYLL)& At&39itt. YLLE T3he 34L& tg# 2t}

ViLs=-BEesp e-ommiraf(apiL+a)—11= e P [~ (x+ Pa- 1+ AE 1= e

. the age at death

. the standard expectation of life at age a

- the discount rate(=0.03)

. age—weighting parameter (=0.04)

. age—weighting modulation factor(=1)

s adjustment constant necessary because of unequal age—weights(=0.1658)
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o] Ao GBD 1§ AvAtse] A44¥d /1S A8akdtt(Murray and Lopez,
1996). &, &<l ’{5‘(1'}0 3%E, A¥A AeE (e 0.04F FHEe%on, A7
g 7HEAE AR A(K=1), A5 (OF 01658 FEath AFFAAY (99, B
7dlely (D& ZzF BAHS 200595 AP(236FE) 8 A, 9FGAADE A
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2) A Xiofofl w2 EAHBENYLD: years lived with disability)

YLDE T8l 42 o 2t

e R G | e e AR e )

a t the age of onset of the disability
L . the duration of disability

! : the discount rate(=0.03)

# . age—weighting parameter(=0.04)

K . age—weighting modulation factor(=1)

C . adjustment constant necessary because of unequal age—weights(=0.1658)
D . disability weight

PHES 20019 ANAZGEZA-IYAYAEE o 831G, APFES TAXY 2
B AR AT E ARESt Talgith TejES Fo B4 AT A
of ¢A7t HA e AF #HE=0)22 JMEeigion, AT BAIYAF (a=Age
of onset)3} ©|87]|ZH(L=Duration)< 7} AW¥¥ {HE, APLE, F8&Z DISMOD IV
of gol Faigich. yuA] 714 YLLT FdshAl A&3tslen, Fel7kE3] (D=Disablility
weight) &= GBD @7%0] AA& A8 (treated form) Fol7FExE 243851t

3. D8oto| AR attributable burden)

o] AFoA 1YY AYRLE ZAsY] Y& ¥ #A AW AHFL(DALY)
52 Fatn 7)o 2+ AEe] n¥tel 7| FRE vl 3 S (PAF;
Population Attributable Fraction)2& F3 & 1 gtE2 d3lo] nd¢et 9438299 A

o =

1) Havard Center for Population® Development studies?! Burden of Disease unit®} GBD @7AEL 38
o8 AEES 43519 q%“?% -}-@Q‘*’qﬁ'ﬂﬂ’(expected duration of disability)® 93 7¥ Hd AW
“"ﬂa‘%‘ (average age of onset)S A4t FE DISMODEH: AZEo] 28S @33 Murray
CIL, 1996). A= World Health Organization (WHO)$] Global Programme on Evidence for policy
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AlRgo] BeuisE ¥EY o5 54 AY, 93 o4 Aol s|ta} FEEAdEE AEH U =
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2) Comparative Risk Assessment(CRA) projectld Ao g ato] g A7te] Wl dfste] AAF L
2 47 grleigon ol B2 A T AES A 2o g6 (Murray and Lopez 1999; Murray and
others 2003; Ezzati and others 2004), 8¢9 4382 oz Hlgh &4, 4Z 59 fge<dol A&t o
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AYFEE 7] Asie AFATE, AWE AN, 939 E27)9Y, 9 E,
HAE, AYE, FWHeA 59 287 Yo A 3
IR TEHo BRE &8st AY 31% Bk ohzt FHE, A& U XPEo) 2 ¥
A A AYE R A8 A4S 2 R EY FEAEE ¢ F s ARE A
o gle AAolth o] wEef o] AFNE YLLE Tal7] g8 EAXRY A1Y 82 A}
48k, YLDE T317] A8 FuAZgdzAel] 18 FHES At £3 Fojv)
FAY PAFZL 95 A7 A5E AHsIEd, ol& o] 979 &A7F 2 Rot}

T4 23 23 2904 AAwuleh Zo] A AR A% 454-59404 Hnx
T R F A Foler, A A% F 604 ol AT ARG 377} 94 A
AA AEEZY 63%, 91439 A4S 48%F AAHT. o] FFA 9 AT A} wA}s}
o (Mathers, et al, 1999). 35 #A$% AERd 77} vlkd HHo2 Fvled
A4 AR T 654 ol d@xt s FEo] 39.3%, AR AA e HEo)
46.6%3 4. <E 54 BH @59 A¢ AYRYE F 1994 58 3xshe= AL 1¥

o of

3 BEY, & B, WALl AAY FHS 2E 19904 398 Aere 1Y
% B2, dol & AIFYY o} 80%F ANAL 9L ¢ & Yok 2 o AT
& 2004dE A3 A L BAQTEA nIAG Bol AHASE ) A8 A
o B AWRRE TP APAL T ARl ww A9 AS 548 AAs

Ak 239 A4 BYA O 3R] TPl YA PSAT BuAQ 4o
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AARD A R3HE ABge] & F% U(Liberatos, 1988; Shai & Rosenwaike,

1989; Sorlie & Johnson, 1996). o148 ¢ AAH o2 EHFo] TAftAL Yt 2RA
4 F39 A48x o

o] Aol %UI%HI et 42 A= A}alzu%—%
7} th2oke Zlolt}, Al mz AbEES] AHEAAE &
2 Aol m2E AL ARG o Ale diAl o '39;% 73.7& s 1-§~ Zu gle AR
v Ao g ozt ERF 2717 $AET avkn B (Mustard & Etches,
2003 H71% &k3 o) WhE AR FAe] BBTe] ¢ & A0r BRiyHe FPE

-s};— Hwd aet 393 3=

Oiﬂ HE

15



— o)A 9 =10 AbE A EE AR

olth(Koskinen & Martelin, 1994; Stronks, et al., 1995). o] - Folx= FAY Fa4
A el mE AWig Ao A4 o BE%ol A veide w49, =94
5, 7HaE *‘?“3"1]"1“ 39 E¥ 5ol A Uepuit ANA o R Bokg w o] Ay
A ol dRnt Y9 BHE0] 2 AR e

olgdt A A=, A9 S AAA BEFol 5 ] Hetd

Ris

A7 okt A
7o A o °ﬂ A A &AL QlolA o] A Lﬂff 84 Aol Aes}
w, A7 g9 EAZE EA wlaEFeut s E Ao ohet AL Al B wAd
AHA - L}E}L}% B¥ FAjo]7] wEo(Marmot, et al. 1997; Link & Phelan, 1995)
Zb A3 Al £BTY EA 23] HIstojol ditke AE RojFEgn &  Qlth 1
HEE gddd e B4 ASZEAY AL FH0R HAsH HY AEadd
o ARE Folwdl A 7] Wil F o RAFIH H2E WA} st -é T
Ath(Mackenbach & Bakker 2002).

I

rLE:
i
oE‘.
I

Q9 ABASD APRY AAE AEd) w219 PR AELAF DALY ¢ AT
o AHAZY RS stetstdch. 97 A3 = AF 100037 AR $A
2w 7ELE5%), BEY@5%), HQ1%), Fx(8%), WH71BAL(G%R) Q) I3
o 1904 3918 Ashe DY, BEY, dol F AP o 80%F AH3ka ek
;1%*—?—%; AslAFoR Rl vz W TS WSS Adstn 4479 v
%, SAxAASE, 733 FA 49 Aol F23, Ao 9EF
oI AA QB ] EABLHE Solt AeA%E
=% 2 Aold % e 4
BA il £ AyARen W BF R A4 volFged 25
ool B felahAl Uebder. 1 heo® ,
o oi7jel At WY Aol §% 237t etk olsk 2ol 4
zASgoH, S Yroks WY A9t 2959 o £ Ao ek

th W Fa BANEHY A AR ASe] 25 AEYEe] Alon Aide] &

32 -

rJ>
Ho
lo my |

16



b vheFakAl et ol 4

T

| Aosirhs

x
Mo

)=
o

HERCER
b 20 = N J WA L

1

g9

=%

X
i

18
ERAE R R EAT

L

per

.

Lo

-, 94

&t7] Brt

Q

3L

pas

J

- Chae~Bun Lee et ol © Differences in the burden of disease of the elderly by socioeconomic status=—
=

AEAA A A
W3 B

k=)
=
£

=

) LR X T g 0y n.w mw P
¥ s Eagliw ¥ T L T 7
e 2 vt & 0 s N o o —
I~ ot A N o B 5 =]
S TLsadr 2o ok %
) W W T R Fe —Y =~ = o Nr i
Fo RPN T - N i o _ ol
20 o5 = me B oo W o . T X . o
N T [ FOg=] i o T ~ NS — e
. szl = T X OTE
[~} ot y i .
¥ oS Zame T
" il - Gel o o 0
ﬁ_ J.l ._Loymr Ow.m % ~ .Wd ml ﬂ_l \.l.., \Awﬂ
7 BEyci= F ~ 7 £%
Wy © . : Fo oy
ST rEI® TEE T o= I
28R FELS ZER 3z o §%
=d "~ o o
b TEN LR SPE oL K T
mo T ¥ (S N Jl < N __OL — 0
f23 - O~ b o .2_0 X
y! b " . T < -y i . ; .
Bl g gwmETeo® T T o T o
o e > 2 Wy o © O o o
2 2T o ” B X ek = R
=l A4 pary L Py oy o~
M 288 o< 4 ®o 88 o L EXC
- @ X o = N b ond oV E ooy B old oy
Ki TR o N o OB R I T )
ENE oM g oo TR 55w w
A I N S S T =i
o B o NG O TO - T T 5 WX
B A X er = N B 2 X §
= L = w T Y o go B2 : g YT
< %Y gr © B O W oo g B X X = Groo—
gErdTslagsr PEX T T g
W T % @ oF ; 764 ! o N N T M oar
P> do . I ™ O T o oL .o - X "
ttmvﬁuﬂzm?ﬂommmr ,\m..ﬂ%ﬂ,qﬂﬂlmﬂﬁomm
A - T R T T ~ i B - B N
ow.aﬂnmmﬂﬁuouuﬁdi@ mwou%ﬂmﬂ.%ﬂﬁm
N . - ~ 0 B B P . RO ST
w N wl mo owl e w T E o= T ON = oz N7
ES S EF SRS SRS R E AN
B oot wONE R WY om- oo Boom B L %o T LR W oW
%Amuyﬁo%éwkﬂn%am%%%ﬁﬂ%%
© BT - - BT - GOl B < S S ;I
o} TR g do el Rjo ™ @ M B
B0 T o T = ®O o ® Bo fo 7
NG Mo TR B N ~ R & 38} S

17

% AgdAde

5.

&gt 200

2.:2000.

1

o
o



- olAe 9w A& AFE AYFEHA-

B A 1 B2 0 F2A A, AR AARR A Y2004,
H? %ZH—.- 2005 i-%%wg%&}. A& = AL A 9:2005.
#, &njol, z3%, A%, HAR, FEA. Sevet AT A9 244 43 AR
9} A doig Bz AN £AdFee] AR, tisteters] FAstEtE A
AR, Ao gholnt e 8):2002.
ojo}, F=9) AARR TN ARG AYAFEAS. Aol9] A, -, ArEdd] dAE. #
28357 2001a;23(2):44-51.
&ujoh, AQ), TEFE, 283 BAY AYol ABEY uA=FE «ALoEA
2002b:35(1):76-82.
AF, fAE, FEA. TASY 1AFR A4S A% AEYG
2004.
%S9 Y AT E
2001;9:67-106.
SAFE AW, AGFE Bolol wE JAABASTE 288 v Fo A8 A
Hodol #3t AT AL ErEA] 1998;31(4):801-813.
SNz 289 7239, A, $2 U SAgoR A VAR AHRE 43
37 2000;33(2). :
S4F shEnt 7239, FfEAREEAFDALY)E #4% $8] vt n8YY A¥Fd
E A d%wm 2001;11(3).

SA2 P, 2E3Y, AE4. 99 U Fdo A 2y A¥Rd. ooy
Z 2001:34(3).

U3, B8 A9E AEAT BEY ARERY A4, @3 HAgAY AT

3 dAAA. A-&:RAg3es];2000.

SEE. NIk A, M EiHgolrtdu];2003b. 44-74.

onj&,  #= AU AZERTF 0 AdAFH A9AelE FAHLE. #FAHG
2005;29(6):183-209.

olgn|. &% w9 AEAZTYE AFF AEA A4 FFe] A A7 FHxedG
2002:22(3):135-158.

o], #AF A4, FIE, Y, WF 5 FTA Ay Bk 53 4 AF
T 7} oukelstalA] 2003; 36(2):163-170.

o)Z7F. £FE A% Suet Fug AEED A A A7 =8 MEA

£ty gighd; 2004.

)
s -.ln;
[\
K
=
i
i
_>iL
t-r
rO
>
=
>'§.

r>
o

e
ox

PHE A FTAE

4909 o). wAH Apsjzet

2
At
ox
nE
(o
o

18



— Chae—Eun Lee et al. : Differences in 'the burden of disease of the elderly by socioeconomic status—

o|F I, A4l FAFE oL olFd, WY T ARFFE st sEuel e AW
Ha &4 oAressx] 2005;38(2).

o, AL, A5 AR ASAAF(DALY)H ol &3 Selvel 2 HEA Hge
At 24 = AAA Y A3 2002:8(1):91-106.

240k olg) &, o)A, olEH). AAFY SAVFE B4 sl dxg #H AWE

. FHRAEAEE A 2003;28(2):40-55.
7&%@1. A}-ﬁlﬂ. f:;}eloﬂ o3t AA/ATY FA O B AP, FEsy, HAERXE L91

ox
K-
o
2
Rm

SA%. *F’“’l‘i% A|HE. 2005.

AR, ZAQTEAZT 2006.

AR, 13¥AEA 2006.

FEpAdgadTd. AEYE Fd #¢ V2T AS@FEIYEAHAT
¥;1998.

Cassel J. The contribution of the social environment to host registance. American
Journal of Epidemiology 1976;104:107-123.

Ezzati, M., and A.D. Lopez. "Smoking and Oral Tobacco Use." In Comparative
Quantification of Health Risks: Global and Regional Burden of Disease
Attributable to Selected Major Risk Factors, ed. M. Ezzati, A. D. Lopez, A.
Rodgers, and C. J. LMurray, Geneva: World Health Organization
2004;883—-956.

Faggiano F, Partanen T, Kogevinas M, Boffetta P. Socioeconomic differences in
cancer indicence and mortality. In: Kogevinas M, Susser M, Boffetta P(eds),
Social Inqualities and Cancer. Lyon: IARC, 1997:65-176.

House, J. S., R. C. Kessler, A. R. Herzog, R. P. Mero, A. M. Kinney, et al. Age,
Socioeconomic Status, and Health. The Milbank Quarterly
1990:68(3):383-411.

19



- ol 9 wqle] AIAFE A A

House, J. S., J. M. Lepkowski, AM. Kinney, RP. Mero, R. C. Kessle, et al. The
Social Stratification of Aging and Health. Journal of Health and Social
Behavior 1994:35:213-234.

Jamison DT. Foreword to the global burden of disease and injury series. In Murray
CJL, Lopez AD(Ed). The global burden of disease. Cambridge:Harvard
University Press 1996;.3—34.

Khang YH, Lynch JW, Kaplan GA. Health inequalities in Korea: Age-—and
sex—specific educational differences in the 10 leading causes of death.
International Journal of Epidemiology 2004a;33(2):299-308.

Khang YH, Lynch JW, Yoon SC, Lee SI. Trends in socioeconomic health
inequalities in Korea: Use of mortality and morbidity measures. Journal of
Epidemiology & Community Health 2004b:58:308-314.

Koskinen S, Martelin T. Why socioeconomic mortality differences smaller among
women than among men? Social Science & Medicine 1994;38:1385-1396.
Krokstad S, Kunst AE, Westin S. Trends in health inequalities by educational level
in a Norwegian total population study. J Epidenﬁol Community Health

2002:;56:375—380.

Liberatos P, Link BG, Kelsey JL. The measurement of social class in epidemiology.
Epidemiologic Review 1988;10:87-121.

Link BG, Phelan J. Social conditions as fundamental causes of disease. J Health
Soc Behavior 1995;(extra issue):80-94

Lopez, A., D. Mathers, M. Ezzati, D. Jamison, C. Murray.. editors. Global burden of
disease and risk factors, THE WORLD BANK Publishers;2006.

Mackenbach JP, Bakker Mf(eds). Reducing inequalities in health: A European
perspective. Routledgs. London 2002. .

Marmot M, Ryff DC, Bumpass LL, Shipley M, Marks NF. Social inequality in health:
next questions and converging evidence. Soc Sci. Med 1997:44(6):901-910.

Mathers C, Vos Tm Stevenson C. The Burden of Disease and Injury in Australia.
AIHW cat. no. PHE 17. Canberra: ATHW. 1999.

Melse JM, Esseink—Bot ML, Kramers PG, Hoeymans N. A national burden of
disease calculation: Dutch Disability—adjusted life—years. Dutch Burden of
Disease Group. Am J Public Health. 2000;90(8):1241-7.

20



— Chae—FEun Lee et al. : Differences in the burden of disease of the elderly by socioeconomic status—

Murray CJL, Lopez AD.(Eds) The global burden of disease: Harvard University
Press;1996.

Murray CJL, Lopez AD. The utility of DALYs for public health policy and research:
a reply, Bull World Health Organ, 1997;75(4):377—-381.

Murray, C. J. L., and A. D. Lopez. "On the Comparable Quantification of Health
Risks: Lessons from the Global Burden of Diseases." Epidemiology
1999:10(5):594-605.

Murray C. J. L, Salomon JA, Mathers CD. Lopez AD. Summary measures -of
population health : concepts, ethics, measurement and applications. Geneva,
World Health Organization. 2002,

Murray C.J.L., M.Ezzati, A.D.Lopez, A-Rodgers, and S.Vander Hoorn. "Comparative
Quantification of Health -Risks: Conceptual - Framework and Methodological
Issues." Population Health Metrics 2003:1(1):1.

Mustard CA, Etches J. Gender differences in socioeconomic inequality in mortality.
Journal of Epidemoiology & Community Health 2003;57:974-980.

Najman JM, Congalton AA. Australian occupational mortality 1965~67: Cause
specific or general susceptibility? Sociology of Health & Illness
1979;1:158-76.

Newacheck, P. W., L. H. Butler, AK. Harper, D. L. Piontkowski, and P. E. Franks.
Income and Iliness, Medical Care 1980:18(12):1165-1176.

Rosamond WD, Tyroler HA, Chambless LE, Folsom AR, Cooper L, Conwill D.
Educational achievement recorded on certificates of death compared with
self~report. Epidemiology 1997:8:202-204.

Shai D, Rosenwaike 1. Errors in reportion education on the death certificate: some
findings for older male decedents from New York State and Utah. American
Journal of Epidemiology 1989;130(1):188-192.

Smith G, Leon D, Shipley MJ, Rose G. Socioeconomic differentials in cancer among
men. International Journal of Epidemiclogy 1991;20:339~345.

Smith G, Neaton JD, Wentworth D, Stamler R, Stamler J. Socioeconomic
differentials in mortality risk among men screened for the Multiple Risk
factor Intervention Trial: White men. American Journal of Public Health
1996:86:486—-496.

21



- oA 99l ASAFE Ay FaFA-

Son M. Occupational Class and Health: The Differentials in Mortality, Morbidity,
And Workplace Injury Rates by Occupation, Education, Income and Working
Conditions in Korea(PhD Thesis). London School of Hygiene & Tropical
Medicine 2001. '

Son M, Amstrong B, Choi JM, Yoon TY. Relation of occupational class and
education with mortality in Korea. Journal of Epidemiology & Community
Health 2002;56:798-799.

Sorlie P, Johnson NJ. Validity of education information on the death certificate.
Epidemiology 1996,7:437—-439.

Stronks K, van de Mheen H, van den Bos J, Mackenbach JP. Smaller
Socioeconomic inequalities in health among women: the role of employment
status. International Journal of Epidemiology 1995:24:559—-568.

Syme SL, Berkman LF. Social class, susceptibility and sickness. American Journal
of Epidemiology 1976:104:1-8.

22



