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Socioeconomic Mortality Inequality in Korea: Mortality Follow-up of the 1998 National
Health and Nutrition Examination Survey (NHANES) Data
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Department of Preventive Medicine, University of Ulsan College of Medicine, Korea Institute for Health and Social Affairs”

Objectives : This study was conducted to examine the
relationships of the several socioeconomic position
indicators with the mortality risk in a representative
longitudinal study of South Korea.

Methods : The 1998 National Health and Nutrition
Examination Survey was conducted on a cross-sectional
probability sample of South Korean households, and it
contained unique 13-digit personal identification numbers
that were linked to the data on mortality from the National
Statistical Office of Korea. Of 5,607 males and females,
264 died between 1999 and 2003. Cox's regression was
used to estimate the relative risks (RR) and their 95%
confidence intervals (CI) of mortality.

Results : Socioeconomic differences in mortality were
observed after adjustments were made for gender and age.
Compared with those people having college or higher
education, those people without any formal education had a
greater mortality risk (RR=2.21, 95% Cl=1.12-4.40). The
mortality risk among manual workers was significantly
greater than that for the non-manual workers (RR=2.73,
95% Cl=1.47-5.06). A non-standard employment status
was also associated with an increase in mortality:
temporary or daily workers had a greater mortality risk than
did the full-time workers (RR=3.01, 95% Cl=1.50-6.03). The

mortality risk for the low occupational class was 3.06 times
greater than that of the high and middle occupational
classes (95% CI=1.75-5.36). In addition, graded mortality
differences according to equivalized monthly household
income were found. A reduction of monthly household
income by 500 thousand Korean Won (about 400 US
dollars) was related with a 20% excess risk of mortality.
Self-reported poor living standards were also associated
with an increased risk of mortality. Those without health
insurance had a 3.63 times greater risk of mortality than the
insured (95% Cl=1.61-8.19).

Conclusions : This study showed the socioceconomic
differentials in mortality in a national longitudinal study of
South Korea. The existence of socioeconomic mortality
inequalities requires increased social discussion on social
policies in Korean society. Furthermore, the mechanisms
for the socioeconomic inequalities of mortality need to be
explored in future studies.
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Table 1. Sex- and age-specific numbers of study subject and death: Results of mortality follow-up of
1998 National Health and Nutrition Survey, 1999-2003 (N=5,607)

Male Female
Age group
No.of subject (%)  No.of death (death/100) ~ No. of subject (%)  No. of death (death/100)

30-39 816 ( 31.1) 8( 1.0y 903 ( 30.3) 3(03)
4049 706 ( 269 20( 2.8) 725(243) 9(12)
50-59 515( 19.6) 29( 5.6) 561 ( 18.8) 7(12)
60-69 395( 150) 52(13.2) 470( 15.8) 17( 3.6)
7019 171( 65) 40(234) 247( 83) 30(12.1)

80 or over 24( 09) 11{45.8) 74( 25) 38(514)
Total 2,627 (100.0) 160( 6.1) 2,980 (100.0) 104( 3.5)
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Table 2. Sex- and age-adjusted relative risk (95% confidence intervals) of mortality by educational
level. mortality follow-up of National Health and Nutrition Examination Survey, 1998-2003

(N=5,607)

Men and women aged 30+  Men and women aged 30-64  Men and women aged 65+

Socioeconomic position  No, of subjects  Relativerisk No.of subjects  Relativerisk  No. of subjects  Relative risk

(deaths) (95% CT) (deaths) 95% Ch (deaths) 95% C)

Fducational level (5 levels)

College or higher 857( 12) 1.00(reference)  834( 8) 1.00(reference) 23( 4) 1.00 (reference)

High school 1,753( 34) 130(067-252) 1,697(27) 157(071- 347)  56( 7) 091(027-3.19

Middle school 934(29) 142(071284) 876(20) 1.85(0.79- 432) 58( 9) 0.89(027-2.90)

Elementary school 1,298( 77) 1.71(089-3.27) 1,035(35) 236(1.04 538) 263( 42) 1.03(0.37-2.89)

No formal education 765(112) 221(1.12440) 29015 449(1.71-11.78) 475( 97) 1.16(041-326)
Educational level (4 levels)

High school or higher 2610( 46) 100 (reference)  834( 8 1.00(reference) 23( 4) 1.00(teference)

Middle school 934( 29) 1.18(0.73-190) 1,697(27) 155(070- 344) 56( 7) 092(027-3.16)

Elementary school 1,298( 77) 141(093-2.13)  876(20) 181(0.78 422) S8( 9) 0.89(027-2.88)

No formal education 765(112) 1.83(1.14-292) 1325(50) 2.60(1.16- 5.84) 738(139) 1.09(040-3.00)
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Table 3. Sex- and age-adjusted relative risk (95% confidence intervals) of mortality by occupational
class: mortality follow-up of National Health and Nutriion Examination Survey, 1998-2003

(N=5,607)

Menand women aged 30+  Menand women aged 3064 ~ Men and women aged 65+

Socioeconomic position  No, of subjects  Relativerisk  No.of subjects  Relativerisk  No. of subjects  Relative risk

(deaths) 95% CI) (deaths) 95% CI) (deaths) 95% Ch

Occupation (manual vs non-manual)

Non-manual 1,557( 12) 1.00 (reference) 1,528( 8) 1.00(reference) 29( 4) 1.00(reference)

Manual 2088 ( 88) 2.73(147-5.06) 1,789(59) 443(210- 936) 299(29) 065(0.23-1.85)

Others 1,962 (164) 4.94(264924) 1415(38) 635(2.89-1397) 547(126) 1.57 (0.574.36)
Employment status

Full-time workers 1,158 ( 14) 1.00 (reference) 1,144(14) 1.00 (reference) 14( 0) NA

Employers 203( 3) 098(028-341) 198( 3) 103(029-351y S5 O NA

Self-employed 1,225( 56) 149(0.81-274) 1018(28) 1.38(0.72- 267y 207( 28) 1.00(reference)

Temporary or daily workers ~ 422( 20) 3.01(1.50-6.03) 389(17) 357(1.74-732) 33( 3) 094029312

Others 2599 (171) 2.75(1.51-501) 1983(@43) 273(140- 530) 616(128) 1.84(1.18-2.85)
Occupational class

Class T /T1/II (high & 1363( 17) 100 (reference) 1,338(13) 1.00 (reference) 25( 4) 1.00 (reference)

middle high, old middle,

and new middle)

Class IV (labor) 735( 15) 1.67(084-335) 722(15) 229(1.09- 483y 13( 0) NA

Class V (agricultural and 595( 44) 1.69(093307) 412(20) 258(1.25- 534) 183( 24) 057(020-1.67)

fishery workers)

Class VI{low) 842( 80) 3.06(1.75-5.36) 613(36) 445(231- 859) 229( 44) 1.06(0.38-3.00)

Others 2072(108) 276(1.52-501) 1,647(21) 3.19(L.34- 761) 425( 87) 1.10(0.38-3.18)

& o] A& Abo]E 30~654 AH oA
B GA T 654) o)) A Tl A = T
HatA) ot

A9} A Fol w2 APE 20]E Table 3
of AAESY. A S wE A wE A, &
AwFA 9 7Ne R Urle o, vl SA]
wF AL v Bk & A A 2,734
(95% Cl=1.47-5.06), 7€} & 4.948] (95%
CI=2.649.24) AFE98lo] =2 Z10 2 1}
et A A E VIEoR & Y,
A2 ZAHA DAY A ZEAol B8k AL
2P Al &M 098 (95%

CI=0.28-3.41), A4 A AN A 1.49 (95%
C1=0.81-2.74)0| A, FAZRCZ #9
A gEokt. Al uk, g2 = A ol st
o YA 2 g2 Z AR AP E L 301
) (95% C1=1.50-6.03), 71 EF & 2,754}
(95% Cl=151-501) Erch AQAZ o w
B ALE Ao A%, 35 L AAS
AFE 55 (Class 1/ 71
02 &, =575 (Class V)3 5 &2
G2 A & (Class V) AT EE 2+2}
1.674) (95% C1=0.84-3.35), 1.694} (95%
CI=0.93-3.07)0| 4 A 3k, EAA 07 §9

Table 4. Sex- and age-adjusted relative risk (95% confidence intervals) of mortality by income:
mortality follow-up of National Health and Nutrition Examination Survey, 1998-2003

(N=5,607)

Men and women aged 30+  Men and women aged 3064 ~ Men and women aged 65+

Socioeconomic position  No, of subjects  Relativerisk  No.of subjects  Relativerisk  No. of subjects ~ Relative risk

(deaths) 95% CI) (deaths) (95% Ct) (deaths) (95% CI)
Equivalized household income quintiles
I (highest) 1,009( 18) 1.00(reference)  932(10)  1.00 (reference) 77(8) 100 (reference)
I 1,I89( 31) 164(092294) L117(11) 096041225  72(20) 272(120-6.19)
m 1280( 38) 164(093-287) 1,162(25) 189(091-393) 118(13) 1.33(0.55-321)
v 1013( 66) 230(136-3.89) 822(26) 231(1.11-482) 191(40) 2.36(1.10-5.06)
V (lowest) LI6(111) 229(1.34-371)  699(33) 323(1.58-6.64) 417(78) 198(0954.12)
Equivalized household income quartiles
I (highest) 1,395( 24) 1.00 (reference) 1,305(13)  1.00 (reference) ~ 90(11)  1.00 (reference)
I 1387(39) 158095264 127014 1.10(052:233) 117(25) 2.12(1.04433)
il 1480( 76) 2.18(137-347) 1274(38) 252(1.34475 206(38) 191(0.97-3.76)
V(lowest) 1345(125) 2.18(139-343) 883(40) 338(178641) 462(85) 174(092-328)
Monthly household income (10,000 Korean Won)
250 or over 715( 15) 1.00(reference)  662( 8)  1.00 (reference) 53(7) 100 (reference)
200-249 60( 13) 102(048-2.14) 640( 3) 037(0.10-1.39) 50(10) 2.08(0.79-548)
150-199 854( 23) 131(068-252) 793(11) 1.18(047-294) 61(12) 1.38(0.54-3.53)
100-149 1286( 46) 197(1.09-355) 1,180(27) 1.80(0.82-399) 106(19) 2.16(0.89-523)
50-9 1.082( 62) 200(1.11-361) 888(29) 221(098494) 194(33) 181(0.774.27)
Less than 50 - 980(105) 237(131431) 3569(27) 296(1.29678) 411(78) 2.10(0.894.95)
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Table 5. Sex- and age-adjusted relative risk (95% confidence intervals) of mortality according to self-
rated living standard and health insurance status: mortality follow-up of National Health and
Nutrition Examination Survey, 1998-2003 (N=5,607)

119989 % =%

Men and women aged 30+  Men and women aged 3064  Men and womnen aged 65+

Socioeconomic position  No, of subjects  Relativerisk  No.of subjects  Relativerisk  No, of subjects ~ Relative risk

(deaths) 95% CT) (deaths) (95% CI)

(deaths) (95% CD)

Self-rated living standard
Very good or good
Fair
Poor
Very poor

Self-rated living standard
More than poor

(fair, good, very good)
Poor
Very poor

106( 5) 100(reference)  80( 1) 1.00(reference)
2986 (102) 1.32(0.53- 3.26) 2,617 ( 43) 098(0.14- 7.19)
2087(119) 1.82(0.74- 449) 1,715( 47) 1.40(0.19-10.23)

428( 38) 2.14(0.84- 546) 320( 14) 2.06(0.27-1584)

3,002(107) 1.00(reference) 2,697( 44) 1.00 (reference)

2,087(119) 140(1.08- 1.82) 1715( 47) 142(094- 2.15)
428( 38) 1.65(1.13- 240) 320( 14) 209(L.14- 385)

Types of health insurance (5 groups)

Public servants and private

school employees

578( 24) 1.00(reference) 459( 6) 1.00 (reference)

Private company employees 1,792 ( 68) 1.17 (0.73- 1.86) 1,532( 31) 160 (0.70- 4.05)

Self-employed 3,021 (144) 158 (1.02- 244) 2612( 63) 2.00(0.87- 4.63)

Medical aid 166( 22) 1.68(093- 3.02) 85( 2) 1.66(033- 825)

Uninsured 50( 6) 49501-12.17)  44( 3) 575(144-23.04)
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