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Impact of economic crisis on cause-specific
mortality in South Korea

Young-Ho Khang,l* John W Lynch2 and George A Kaplan3

Economic changes can be powerful determinants of health. In the late 1990s,
South Korea experienced a steep economic decline. This study examines whether
the massive economic changes affected trends in all-cause and cause-specitic

Mid-year population estimates of 5 year age groups (denominators) and death
certificate data (numerators) from the National Statistical Office of Korea were
used to compute cause-specific age-standardized mortality rates before and after

All-cause mortality continued to decrease in both sexes and all age groups during
the crisis. Cerebrovascular accidents, stomach cancer, and liver disease contributed
most to this decline. A remarkable decrease in transport accident mortality rates
was also observed. The most salient increase in mortality was suicidal death.
Mortality from homicide, pneumonia, and alcohol dependence increased during
the economic crisis, but these accounted for a small proportion of total mortality.

Short-term mortality effects of the South Korean economic crisis were relatively
small. It appears that any short-term effects of the economic decline were
overwhelmed by the momentum of large declines in causes of death such as stroke,
stomach cancer, and liver disease, which are probably related to exposures with
much longer aetiological periods. However, this study focused on rather immediate
mortality effects and follow-up studies are needed to elucidate any longer-term
health effects of the South Korean economic crisis.
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Introduction

caused an abrupt reversal of the accelerating economic growth
of previous decades. South Korea’s annual GDP growth rate of

After enjoying uninterrupted economic growth for decades,
South Korea underwent a steep economic decline in the late
1990s. On November 21, 1997, the South Korean government
made an official request to the International Monetary Fund for
an emergency rescue loan. Even though the economic crisis was
strictly financial and resulted from excessive foreign and
domestic borrowing by firms and financial institutions, the crisis
led to broad structural re-adjustments for South Korea. This
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5-10% reversed to —6.7% in 1998.! The unemployment rate of
2.6% in the last quarter of 1997 increased to 8.4% in the first
quarter of 1999—the highest level in South Korea’s recent
history (Figure 1).2 Household income reduced by 6.7% in 1998,
representing the first household income reduction since data was
collected in South Korea in 1963. The economic crisis seemingly
ended with the redemption of all rescue loans by August 2001,
but nevertheless changed the South Korean economy in many
aspects. For example, ‘flexibility’ of the labour market has
increased markedly. Of the total number of wage and salary
workers, the proportion of temporary and daily workers
increased from 43.2% in 1996 to 51.6% in 2002.2 Disposable
income inequality soared during this period, skyrocketing from a
Gini 0f 0.298in 1996 to 0.358 in 2000. This put South Korea third
after Mexico and the United States among OECD countries.’
Severe economic downturns have been shown to increase
health risks and eventually affect mortali‘[y.4’5 In the 1990s, a
substantial decline in life expectancy after the collapse of the
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Figure 1 Annual per capita gross domestic product (GDP) and unemployment rates between 1980 and 2002 in South Korea

Soviet Union demonstrated the huge population health effects of
severe economic, political, and social turmoil.®~® An impact of
economic crises on population health may also be salient given
the substantial fluctuation in economic conditions across East
Asia during the past decade. There are reports that the
Indonesian economic crisis in 1997 affected self-reported
rnorbidity,10 child nutritional status,11 and infant mortality
rates.'? Increases in low birth weight and underweight among
primary school children were noticed in Thailand during their
economic crisis.!> However, no significant changes in morbidity
and mortality have been reported in the Philippines, Vietnam, or
Lao PDR.!* Few studies have focused on the impact of East Asian
economic crises on mortality in part due to the paucity of data
and the political climate in some countries that dissuaded
epidemiological investigations. In South Korea there have been
several reports on the impact of the economic crisis on
suicide.!>1¢ A prior study examined the impact of economic
crisis on several selected causes of death!” but the limited time
span examined and validity of this analysis has been
questioned.18 Apart from these, however, there has not been
a systematic analysis of the mortality effects of the South Korean
economic crisis according to different age groups and gender. The
purpose of this study is to evaluate the impact of the economic
crisis on cause-specific mortality in South Korea. We hypothes-
ized that, within the limited time frame used here, the effects of
the economic crisis may be seen on changes in trends for causes
of mortality that involved short time lags.

Methods

We computed cause-specific age-standardized mortality rates by
sex before and after the economic crisis. The 2000 world standard
population was used as the age reference.!® For mortality, we
obtained mid-year population estimates of 5 year age groups
(denominators) and death certificate data (numerators) from the
National Statistical Office (NSO) of Korea. Sex-specific and age-
specific population estimates came from the population census
conducted every 5 years by Ns0.20 By the late 1980s, complete
death certification among persons over the age of 5 reached
100%,2! but the data is incomplete for infant and, in particular,

neonatal death?? especially when a baby dies before the
birth is reported.22 Causes of death were coded with the
10th revision of the International Classification of Disease (ICD-
10). This study categorized age into four groups: 1-14, 15-34,
35-64, and 65-79. Infant death was not included in our
analysis owing to incomplete data. In addition, decedents
aged 80+ were not included because (i) the proportion of
ill-defined causes of death (e.g. senility) was high and (ii) the
NSO did not provide 5 year specific population estimates for the
group aged 80+, instead presenting age-collapsed population
numbers.

Results
All-cause mortality changes in South Korea

Figure 2 shows trends in age-standardized mortality rate at
different ages from 1990 to 2002. All-cause mortality rate
decreased between 1990 and 2002 in all age groups and both
sexes.

Cause-specific mortality changes among males
and females aged 1-14 and 15-34

Table 1 presents cause-specific calendar-year mortality rate ratios
for South Koreans aged 1-14 and 15-34 with the 1996 mortality
rate being the referent. Most striking was the steep decline in
deaths from transport accidents; a 35 and 38% decrease in the
1-14 year and 15-34 year age-groups, respectively between 1996
and 1998. This decrease in mortality accounted for 57.1%
(among those aged 1-14) and 88.5% (among those aged 15-34)
of the total decrease in mortality between 1996 and 1998.
Increase in suicide mortality was detected among males and
females aged 15-34. The most noticeable relative rise was
found in homicide death among those aged 1-14, although the
rates in this age group are very low. Age-adjusted homicide
mortality increased 84% in 1998, and then slightly decreased
in 2000 and 2002. Results varied with sex in the 15-34 age
group (data not shown here). An increase of 14% in homicide
mortality was found among females, whereas no such
increase was detected among males. In 1998, deaths from
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Figure 2 Trends in age-standardized mortality rates per 100 000 at (a) 1-14 years (b) 15-34 years (c) 35-64 years (d) 65-79 years different ages in
South Korea, 1990-2002. Solid lines are for males and dotted lines are for females

respiratory diseases showed 27% (in males aged 15-34) and 8%
(in females aged 15-34) increase compared with mortality rates
in 1996.

Cause-specific mortality changes among
males and females aged 35-64

Among both sexes aged 35-64, a stepwise decrease in the
mortality rate ratios between 1996 and 2002 was found in causes
of death such as stomach cancer, cerebrovascular accidents, liver
disease, tuberculosis, and cardiomyopathy and conduction
disorders (Table 2). Mortality from stomach cancer, cerebrovas-
cular accidents, and liver disease accounted for ~30% of all
deaths in 1996 and ~26% in 2002. Another stepwise decrease
was found for hypertensive disease, transport accidents, and
exposure to fire (in males) and accidental poisoning (in females).
Transport accident mortality rates showed a great decline in 1998
(31% in males and 35% in females) and further decreased
through 2002. As a result, age-adjusted mortality rates from
transport accidents in 2002 were less than half of the 1996 level
among both sexes. Meanwhile, we found graded increases in
age-standardized mortality rates in colorectal cancer and
ischaemic heart disease between 1996 and 2002 among both

sexes. In addition, fluctuating mortality patterns were detected
during the economic crisis in pneumonia, accidental drowning,
suicide, and homicide. Suicide mortality rates increased in 1998
(68% increase in males, 34% increase in females), returned to
the 1996 level in 2000, and resurged in 2002. These patterns were
the same among both sexes aged 35-64. Similar to the suicide
mortality rate, deaths due to accidental drowning in both sexes
increased in 1998 and returned to the 1996 level in 2000.
However, the rate did not increase in 2002. For pneumonia, the
rate ratios in 1998 and 2000 showed ~40-70% increase but
decreased to approximately three-fourth of the 1996 level in
2002. Homicide mortality rates showed a 14% increase among
males and a 30% increase among females in 1998 but decreased
in 2000 and 2002. Despite the 35-40% increase in 1998 and 2000
among females aged 35-64, mortality rates from mental and
behavioural disorders due to use of alcohol (alcohol dependence)
remained very low.

Cause-specific mortality changes among
males and females aged 65-79

As shown in table 3, trends in cause-specific calendar-year
mortality rate ratios among those aged 65-79 were generally



INTERNATIONAL JOURNAL OF EPIDEMIOLOGY

1294

L9°0 88°0 960 6'S 8L ¢'8 88 LLO SL0 780 L9 99 L L8 sasned 13Y10
790 €9°0 L8°0 $'1 1 61 T 99'1 6€°1 $8'1 60 L0 01 S0 (60A-<8X) IPLIWOH
68°0 6L°0 €Tl 0Cl  L01 <91 <€l ¥H0 50 LO'T €0 €0 80 80 (¥8X-09X) 2pDINg
10 170 9L°0 TO0  ¥0 €1 LT T1°0 LT0 €50 10 10 To  ¥0 (6¥X-0%X) Suruosiod [e1UapDIY
70 65°0 L9°0 90 80 01 1 99°0 60 8L°0 S0 0 90 80 (60X—00X) 211j 01 dansodxyg
€0 10 98°0 P71 r'e 8c ¥ 690 LLO 08°0 e Te i3 Ty (PLM—S9M) BUTUMOID [LIUIPIOY
%0 $8°0 8L0 Tl T 0T 9T €6°0 101 €L°0 <l 91 I'T 91 (61TM—00M) S[Ted
LE°0 LS°0 790 TEL  TOT 0TT  8SE  0S0 09°0 <90 €9 <L T8 9Tl (86A—T0A) syuapOE 110dsuer],
60 $9°0 18°0 TEE  Ueh SPS 9L9 850 L9°0 9L°0 el TSl €LT  LTT (86A-T0A) SIsNEd [EUIAIXD [[V
750 69°0 €L°0 L1 Tt (4 e 6%°0 L9°0 08°0 €0 ¥0 %0 S0 (€£631-0031) WAIsAs 2A1ISIBIP JO saseasiq
18°0 €0'1 61°1 60 Tl | I'1 080 101 96°0 €l 91 Sl 9'1 (660-00r) Wd1sAs A10reardsar Jo saseasia
0L°0 6L°0 860 6F S 89 0L $$°0 0L0 ¥6°0 01 ¥l 8’1 6’1 (66I-00I) WdIsAs A1072INID JO SIsLISIA
LE°0 €9°0 0L0 S0 60 I 1 8T°0 TL0 $6°0 00 10 10 10 (664-10) I9PIOSIP [LANOIARYI( pUE [EIUI
(063-003)
L0'T 060 201 01 80 60 60 SL0 6670 780 o €0 rall} €0  SISEISIP JI[0QEIdW pUe [EUOHLIINU ‘QULIDOPUTY
98°0 1670 1670 9'8 I'6 I'6 00 880 €6°0 $8°0 9'¢ L€ ¥e 0¥ (L6D-00D) s1ddUEd [V
19°0 10 96°0 1 91 e rakd €6°0 Il 0T'T L0 80 60 L0 (669-00V) saseasIp dnjisered pue snopddyul
LS°0 10 c8°0 '8 TTL L98 €701 990 $L0 18°0 897 00¢ 67¢ 90% sasned [[V
9661/T00T  9661/000T 9661/8661 TOOT 000T 8661 9661  9661/700T 9661/000T 9661/8661 TOOT 000T 8661 9661 y1eap jo asne)d

soner ey

(000 001 1ad) 2181 A11[RIION

soner ey

(000001 12d) 2181 ANI[ELION

$¢-S1 pasde so[ewdy pue sd[eW

$1-1 paSe so[ewd) pue sa[eW

0007-9661 ¥e—S1

pue - paSe So[ewoj pue S9[eW ULIIOY (INnog Juouwre sorner ajer AJfelrowr Iedk-repusfed pue 000 001 Iod sorex Anperrow (wonendod prrom 000z 01) pazipiepuels-oge dgyoads-asne) [ d[qer



1295

ECONOMIC CRISIS AND CAUSE-SPECIFIC MORTALITY

¥L0 $6°0 LO'1 T91 80T ¥¢eT 61T TLO 00'T 80'1 0€e 6sh L6 8sh sasned Y10
98°0 S0'1 0€'T 8T TT LT 1T L8O 88°0 PI'T LT LT 9¢  T¢ (60X-<8X) opLIWOH
w1 Tl 2 ¢TI 66 611 68  €F1 9’1 89'1 gLE S0¢ €¥F ¥9C (#8X~09X) 2pwINg
61°0 8T°0 860 €0 S0 81 61 0T0 0€°0 80'1 01T ST ¥s 0% (6¥X—0%X) Suruosiod [e1uapLIY
LS0 140 €9°0 90 L0 L0 'l 99°0 L0 8L°0 7T ¥t sT €€ (60X—00X) 91 03 dansodxg
9¢°0 611 'l L0 %1 LT  TL  ¥S0 €01 6C'1 e 6S €L LS (PLM—S9M) BUIUMOIP [EIUIPIDY
SL0 701 €6°0 ST 0T 81 61 160 88°0 08°0 LTT €11 €01 8Tl (61TM—00M) sITed
9%°0 99°0 $9°0 901 €SI 6¥%I T1€C 8%0 99°0 69°0 79¢ €05 6TS  S9L (86A—T0A) stuapmoe j1odsuery,
€L°0 €8°0 760 1'2e ¥9¢ ¥OF 6€h  FLO 08°0 96°0 6 %11 061 ¥6b1 S6SI (86A-10A) Sdsned [EUIIXD [[V
$9°0 €L°0 68°0 S0T  8TI1 S¥I  TIL 690 SL0 L8°0 LIL 98L 906 €01 (LLM—0L>) SISBISIP I9AIT
79°0 €L°0 88°0 TTL €FL TLL 961 890 9L°0 88°0 T8L 8L8 8101 L'SII (£631-0031) WIISAs 9A1ISIBIP Jo saseasia
$8°0 L8°0 18°0 I'e ¢¢ 6T 9¢ 160 €6°0 780 6 ¥6 T8 001 (L¥r-0%r) aseasip Arorerrdsar 1omof druoIyd
SL0 8¢'1 69'1 60 L1 1T TI 9L0 (491 <91 €¢ 99  TL ¥ (81r-C1r) erUOWNIU
98°0 LT'T 1Tl ¢ SLLL ¥9 180 i 9’1 6'L1 9%C 8<T TTT (660-00r) Wd1sAs Axoreardsax jo saseasia
€9°0 €L°0 #8°0 SIE  €9¢ 9I¥ L6y LLO €80 060 €19 199 SIL V6L (691-091) IsLISIP TL[NISLAOIQIIID)
8%°0 €L°0 160 9T 6¢ 6% €< THO 99°0 68°0 €8  I'el LL1 66l (6¥I-t¥1) s1opiosip uononpuod pue Ayredodworpie)
ce'l el 91'l €6 €6 08 69 8CTI 9Tl 48! ¢I¢ 80¢ 08T ST (STI-0TI) 9sLISIP 1LY DIWILYIS]
6€°0 8¢°0 €50 Te e vv T8 €0 L0 65°0 6¢ €S 99 €Il (ST1-011) aseastp sarsuardAy
€9°0 €L0 0] 70 '8 6L9 66L ¥LO €80 060 9III 8%TI 68¢1 80SI (661-001) WISAs A103e[NDID JO SISeISIA
6L°0 ov'1 ce'1 0 90 90 <0  0L0 L8°0 60'1 98 901 ¢¢I TTI (014) [0Yod[e Jo 2sn 211 01 FUIMO
LY0 6L°0 780 LT 8T 6T 9¢ 890 <80 01 901 €¢I 661 96l (664-10d) IOPIOSIP [EINOIARYI( pUE [EIUSN
€6°0 L6°0 101 Il ¥ 671 871 %01 <Ol It ¢'8CT 88T €£0¢ €LT (P19-019) snmijpPuW sa1aqerq
160 960 00'T 9C¢I €€ 0¥l 6¢€l 901 L0'T <T'1 T0E L0€ 67TE 987 (06d-00d) SISLISIP dI[0QLIdW pUe [PUOHLIINU ‘QULDOPUR
PIT €0'1 L6°0 L0l 96 06 €6 - - - - - - - (0$D) 1oued Isea1g
L6°0 $0'1 101 66 LOI ¥0I €01 <80 $6°0 $6°0 Tse €68 ToE €Y (7€D) 10ued Bung
88°0 $8°0 68°0 LTl €T 670 S¥PL  $80 <80 €80 T19 <19 T09 1L (22D) 120Ued 12ATT
91’1 €11 LO'T 6L 8L €L 69 €1 Tl $0'1 LTl L1166  S6 (1ZD-81D) 1a0ued [B1310[0D
69°0 $L0 $8°0 8%l 091 €8I 91T 1ILO €8°0 98°0 Pse TP 6T S6b (91D) 190UEd YORWOIS
68°0 06°0 €6°0 606 €T6 1'S6 €701 ¥8°0 060 68°0 SL61 L60T TLOT 8€€T (L6D-00D) s1adUEd [V
9°0 10 780 I'c LT T¢ 8¢ T90 TL0 1670 0Tl LTI 191 LLI (6TV—STV) siso[noaqny,
88°0 $6°0 9T'1 TS 9% 69 65 080 1670 PIT 781 01T 19T 0¢€C (669-00V) saseasIp onisered pue snodIyuY
9L°0 <80 €6°0 8°9TC € 16T S'SLT ¥ L6T LLO 98°0 $6°0 €T19 6T89 LLVL TI6L sasned [[V
9661/T00T 9661/000T 9661/8661 TOOT 000T 8661 9661 9661/T00T 9661/000T 9661/8661 TOOT 000T 8661 9661 yjeap jo asned

sonel a1ey (000 001 1od) 91e1 AjfelIoN

soner aley

(000001 1ad) a1ex Arferiow

$9-c¢ pade sa[ewag

$9-5¢€ pasge sa[eW

000T

—9661 ‘T9—G¢ PIde So[eWId) puUE SI[EW ULIO INOS Suowe sonel d1el Al[elIow 1edk-repuafed pue 000 001 12d saier Ayertow (uonendod prrom 000z 01) pazipiepuels-ade d1jads-asne) g a[qeL



INTERNATIONAL JOURNAL OF EPIDEMIOLOGY

1296

€T°0 70 SL0 8701 TI'L61 +9¢€ 86FF 1T0 €0 9L°0 PPEL  6°0LT SLLY  T6T9 (ped) Anpruas
50 €90 L8°0 TI9T  STLE  6'SIS  L06S  8€0 09°0 98°0 0FIE T96F 69IL L'TE8 sasned Y10
€L'1 91 €81 €T 0T ST €1 88°0 el 0€'1 81 LT LT e (60A-¢8X) IpLIWOH
L6°T el 71 TIE 80T €TC  8SI 891 9’1 8’1 'L Téb S8  ¥TE (¥8X-09X) 2ppINg
6€°0 LS°0 701 TT a3 8'S LS ST0 1€°0 S0'T 3 €y 8Vl TYI (6¥X—0%X) Suruosiod [LIUIPLOY
98°0 96°0 6L°0 Tt ¥ 07T ST €L°0 €L°0 85°0 €S €¢ (44 €L (60X—00X) 211} 01 dmsodxyg
€80 €60 90°1 re ¥e 6'¢ L $8°0 90'1 96°0 9 LL 69 €L (PLM—S9M) SUTUMOIP [BIUIPDOY
P81 0€'T 0T'1 70T ¥¥L €€l Il 8T'T PT1 S0'T 867 €1¢ 99T €T (6TM=00M) sITed
65°0 0L°0 €9°0 €6 89Y  €THF  L99 090 SL0 ¥L0 T8L 996  ¥96  <6Tl (86A—T0A) siuopOE 110dsuery
LO'T £6°0 T6°0 ¢'8T1 9111 T0IT T10T1 860 T6°0 00'1 7'€ST  V6ET  $8ST  8°86T (865-T0A) Sasned [EUIXD [[V
L0 08°0 16°0 Ies €Tvb T8 I'es <90 LLO $8°0 TQIT O TIFI  0°€ST LTSI (LL-0L3) SISEISIP IOATT
0L°0 €8°0 $6°0 €¢L €L8 866 0°SOI €90 LLO 68°0 70LT 8'80T T1I¥C T'1LT (£631-0031) WAISAs 2A1SIJIP Jo saseasia
P L6°0 €8°0 €L6 0€¢8 O0IL €S8 TTI 90'1 $8°0 9FPT  €TIT 9691  600T (Lyr-0pr) dseastp A1oleridsar 1omof druoIy)
90'1 LT 191 70T ¥'ee  80¢  T6I 680 0L'1 69’1 Tev 078 6'1L  Vsh (81r-C1r) ErUOWNIUJ
1 61°1 S0'1 L8€1  ¥8P1 0 1€l 1'STI  80'T Tl €0'1 0'6be  9¥6e  'eee  LTes (660-00r) Wd1sAs Arorerrdsas Jo saseasiq
€8°0 88°0 €6°0 THOS  9°9¢S 695 €019 6L°0 $8°0 ¥6°0 T699 80IL SP6L L9F8 (691-091) dsLISIP IB[NISLAOIQIIID)
05°0 06°0 90'1 081 €T¢ T8 09t  9%°0 1L°0 68°0 €Te  00s 979  00L  (6FI—cyl) stopiosip uondnpuod pue AyredoAworpie)
<91 0s'1 $T1 6F%<1  0€Cl 6101 0T8  IS°1 8Y'1 0Tl 9°€0T  €00T €191 6Pl (STI-0TI) IsLISIP 1LY dIWILYIS]
$9°0 LS°0 $9°0 LOL  ¥'€9  80L  LOIl €40 70 LS°0 €19 0€9 €18  Sehl (STI-011) dseasip dalsualddAy
18°0 L8°0 €6°0 '8LL €7T€8 0668 L09 LLO £€8°0 26°0 06201 TIIIL T9ECl 9°0%¢l (661-001) WIRISAS A10732[NDIID JO SISLISIA
<90 It 9¢°1 9°0 'l <l 0’1 00'1 611 9¢°1 el s¥%#l 681 1Tl (0Td) [0yod[e Jo asn 2y} 01 BUIMQ
89°0 06°0 L0°1 r'es  <0L €8  S8L <90 98°0 80'I 99¢  8V¥L 6€6  TLS (664-T0d) I9PIOSIP [LINOIARYI( pUE [EIUSN
171 9I'l Il 9061 1'€81 §'8LL €LST ¥I'I 81l 81l L10T  9°60T 060T 0 LLI (P1E-01d) Smi[PW $919qeIq
(063-003)
1T1 8Tl ST'T 7861 T'¢6l €681 THIT €I'1 0T'1 1Tl 80T 0°TTC 8€TT P8I S3SBISIP JI[0Qe)dW pue [UONLINU ‘QULIDOpUY
80'1 €0'1 760 0Tl Il Tol Il - - - - - - - (06D) 1ooued Jsea1g
It It 660 0.8 T8 08L ¥8L 8T LT'T 201 9'€0¥  T'10V  8LbE S ThE ($€D) 1ooued Sunt
€0'1 €6°0 L6°0 €¥9  6°LS  L09 €T L60 86°0 101 L'881 €061 L¥61 L€6l (TzD) 1ooued I9ATT
LT 1Tl 201 9% TTS  0vh ek P 11 10°1 €86 T8 069 €89 (120=81D) 19dULd [B1D10[0D
SL0 780 €8°0 €96  S901 €L0T T6TL €870 $8°0 16°0 T08T ¥'S8T S90¢  8'Seg (91D) Iooued yoewols
€0'1 $0'1 96°0 S'¢IS  S0TS 6'18F LTOS SO'T €0'1 86°0 PT8ET S°09¢1 SS6T1 SLICI (L6D-00D) s12oUed [V
18°0 €6°0 <60 g6l  €TC  6TC  0¥T  SLO $8°0 €6°0 9°0L 88L TL8 16 (61V—S1V) siso[ndraqny
90'1 9¢'1 €1 €6¢  00S T6F 69t L8O %01 Tt 10T 112l L6Cl  6'SII (669-00V) saseasIp onisered pue snonddyuf
18°0 68°0 <60 6'S81T $'98€T 0°9SST 6'¢89CT T80 68°0 96°0 TY98¢ 9°8TTH L'8TSY 6°0¢Lb sasned [V
9661/700T 9661/000T 9661/8661 TOOT 000 8661 9661  9661/200T 9661/000T 9661/8661 TOOT  000T 8661 9661 y3eap jo ssned

sonier aley

(000 00T 12d) 1e1 AN[RIIOIN

soner aiey

(000001 12d) a1ex Auerow

6L—S9 paSe sofewrag

6L—S9 pade so[ew

0007-9661

‘6,-69 PaSe SA[eWIAY PUE SI[PW ULIIOY YINO0g Suoure sonel ajer Ajjeliow 1eak-1epusfed pue 000 001 1od sate1 Lujertouwr (woneindod piom 000z 01) pazipiepuels-age dypads-asne) € d[qeL



similar to those aged 35-64. Death from stomach cancer,
cerebrovascular disease, and liver disease accounted for ~30% of
all-cause mortality and showed a stepwise decrease among both
sexes aged 65-79. Another stepwise decrease was seen for
tuberculosis (in both sexes), hypertensive disease, cardiomy-
opathy and conduction disorders (in males). A stepwise
increasing pattern was found in colorectal cancer and
ischaemic heart disease among both sexes, and lung cancer (in
males) and diabetes mellitus (in females) between 1996 and
2002. Trends in rate ratios of transport accidents and suicidal
death among the 65-79 year age group were similar to
those among the 35-64 year age group, although the suicide
mortality rate ratios in 2002 were greater than those in 1998.
Death from falls in those aged 65-79 showed an increasing
trend, which is different from those in the 35-64 year age group.
While the homicide mortality rate ratio in males aged 65-79
decreased in 2002, homicide deaths in females of the same age
increased during the economic crisis so that the mortality
rate surpassed that of males in 2002. Death from alcohol
dependence showed a 56% increase in 1998 among both sexes in
this age group.

Mortality trends between 1990 and 2002 for
selected causes of death

Figure 3 shows long-term mortality trends for selected causes of
deaths among men and women aged 35-79 and is intended to
provide a context for the shorter-term changes (1996-2002)
described in the tables above. Trends in ages 35-64 and 65-79
were similar (data not shown). Mortality from cerebrovascular
disease, stomach cancer, liver disease, and tuberculosis generally
decreased from the early 1990s. Figure 3 also shows that the
increasing trends in ischaemic heart disease, colorectal cancer,
and breast cancer (in females) were not limited to the period of
the economic crisis.

Discussion
Limitations of data

In South Korea, there has been no report questioning the
completeness of death certificate data in the 1990s although
there has been a concern about deaths among infants.?? Changes
in infant mortality were not examined in this study. However,
a previous study, that combined South Korea’s national
health insurance data and crematorium data with death
certificate data, revealed a decreasing tendency in both neonatal
and post-neonatal mortality among infants of both sexes
between 1996 and 1999.2? Concerns have been expressed
about the accuracy of Korean cause-of-death coding practices,
the extent of which is unknown.?> This inaccuracy may be
greatest among those aged 65+. The physician-certified cause-of-
death was lower in the 65+ age group as compared with the
other groups and ill-defined causes such as ‘senility (R54)" were
often assigned. Not surprisingly, previous studies in South
Korea revealed that death certification by a physician was a
significant factor in improving the accuracy of reporting
causes of death.>>?* In this study, physician-certified deaths
were 90.3% for ages 1-34, 82.0% for ages 35-64, and only
60.4% for ages 65+. A previous investigation showed that the
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proportion of death certification by physician was highest in
external causes (90% or higher) followed by cancers and
circulatory diseases.?> We expect the data quality on external
causes of death to be generally good, although the stigma
attached to suicide may increase spurious reporting of
unintentional causes such as falls and accidental drowning.
Nevertheless, despite the less than ideal level of accuracy of
cause-of-death coding, mortality trends are unlikely to be due
to changes in the cause-of-death coding practice between 1996
and 2002.

Cause-specific patterns underlying declining
all-cause mortality trends

The effects of the South Korean economic crisis on the consistent
downward trends in all-cause mortality were weak for both sexes
and all ages. As expected, the relative mortality declines (changes
in rate ratios) were smaller in the elderly while the absolute ones
were greater. Decreases in all-cause mortality among South
Koreans aged 15-74 have been previously reported.26 Given that
the level of income inequality in South Korea increased
massively with the economic crisis—approaching levels in
Mexico and the US’—the simultaneous decline in mortality
rates confirms the evidence derived from studies in rich
countries®’ 2 that there is no simple temporal relationship
between changes in income inequality and changes in overall
mortality. Murray and Chen have noted that the momentum of
declining trends in age-specific mortality rates in most countries
is highly resilient to various sorts of short-term socioeconomic
shocks.”!

The main contributing causes to the stepwise mortality decline
between 1996 and 2002 were cerebrovascular accidents, liver
cirrhosis, stomach cancer, and tuberculosis among both sexes
aged 35-64 and 65-79. The first three causes accounted for
~30% of all deaths and thus significantly contributed to
decreasing mortality. It is important to note the aetiological
significance of early life exposures for cerebrovascular accidents
(particularly haemorrhagic stroke that constitutes a substantial
proportion of stroke deaths in Korea), stomach cancer, and
tuberculosis.>?>>> In addition, declining levels of early life viral
hepatitis B infection in successive generations in South Korea
might plausibly have played a role in declining liver cirrhosis
mortality between 1996 and 2002. Furthermore, continuous
improvements in living conditions after the Second World War
and the Korean War (1950-53) might well have set in train
cohort declines in early life infectious burden that later
contribute to the large mortality reductions observed here. A
previous study on agricultural growth in Korea between 1918
and 1971, showed that agricultural output declined markedly
during the Second World War (1939-45) but continued to
increase from the end of the Korean War.>> According to a
retrospective study, age at menarche, an indicator of physical
development, showed no significant changes among Korean
women born between 1920 and 1949 but, thereafter, showed a
significant reduction for the following four decades (born
between 1950 and 1986).36 Using Japanese cancer mortality
data, Gersten and Wilmoth showed that cancers linked to
infection decreased since 1951 whereas cancers related to
personal behaviours such as smoking or modern fertility patterns
increased.>’
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Figure 3 Trends in age-standardized mortality rate per 100 000 for selected causes of death at age 35-79 in South Korea, 1990-2002

Decline in transport accidents death

The reduction of transport accident deaths was dramatic, with
the greatest decrease between 1996 and 1998. There may be an
assumption that this dramatic decrease started before the
economic crisis. However, the levels of transport accident
mortality during early 1990s were not greater than those in
1996 (Figure 3). According to a report of the Korea Transport
Institute, the price of gasoline (for automobiles) and light
gasoline (for trucks) in 1998 increased by 36.1 and 64.7%,
respectively, compared with the 1997 price.38 As a result,

consumption of gasoline and light gasoline decreased by 24.7 and
respectively, and transport volume on expressways and
national roads also decreased by 15.4 and 11.5%, respectively.38
Between 1996 and 1998, traffic accidents decreased by 9.6%
265052 to 239721), although the number of total
registered motor vehicles increased by the same proportion
(from 9553 thousands to 10470 thousands).39 Further reduction
in transport accident deaths between 2000 and 2002 is
attributable to a nationwide traffic accident reduction campaign
the Korean National Police Agency from 2001 (ahead

21.5%,

(from

led by

of the 2002 Korea—Japan World Cup).40



Fluctuating mortality rates from suicide,
homicide, and pneumonia

Based on the results of this study, the most important cause of
death plausibly linked with the economic crisis would be suicide.
Some of the increase in mortality from accidental drowning (at
age 35-64) and falls (at age 65-79) during the economic crisis
might be attributable to the avoidance of assigning suicide as the
cause of death. The calendar-year rate ratios of suicide death
varied with sex, age, and year. In 1998 when the economic crisis
first overran South Korea, the greatest rise in the rate ratio was
found in males aged 35-64 (rate ratio = 1.68). Unemployment
may have played a great role in this rise. However, among both
sexes aged 35-64 and 65-79, the suicide mortality rate returned
to 1996 levels in 2000 and rose again in 2002. The resurgence
in 2002 was most prominent among ages 65-79, while there was
no increase among those aged 15-34. The elderly tend to kill
themselves for different reasons (e.g. escaping from the torments
of current suffering and loneliness) compared with adoles-
cents.*! In South Korea, the resurgence of suicide mortality in
the elderly may be related to worsening old-age poverty
associated with neo-liberal structural adjustment after the
economic crisis.

Poverty and income inequality have been associated with
homicide and other violent crimes.*? According to an analysis of
the national crime data, major crime (i.e. theft, homicide,
robbery, and assault) increased in 1998 compared with 1997.43
The increase in assault and bodily injury was the most salient
(49.1%) B our study showed that homicide mortality rate ratios
varied with age and sex. Vulnerable groups such as children, the
elderly, and women were most affected. Young male perpetrators
might have attacked the vulnerable groups of South Korean
society more often, thus accounting for the greater mortality rate
ratios in those groups.

Pneumonia mortality rates increased 40-70% between 1998
and 2000 among both sexes aged 35-64 and 65-79. Although
deteriorated host immunity caused by alcohol abuse** or
nutritional problems (especially among the homeless) might
increase pneumonia mortality, this hypothesis cannot explain
the lowered tuberculosis mortality rate during the economic
crisis and the decreased pneumonia mortality rates in 2002.
Reduced health care accessibility might be another explanation.
However, this also cannot explain the decrease in pneumonia
mortality in 2002. Indeed, Yang et al.* indicated that level of
utilization of health care services did not decrease during the
economic crisis in South Korea. The pattern of a similar increase
among both sexes and different age groups along with a similar
decrease in 2002 implies that there have been exposures with
ubiquitous infectivity. According to our analysis, most of the
increase in pneumonia mortality in 1998 and 2000 occurred in
the winter season (November—February) and suggests a possible
role of influenza in the rise of pneumonia mortality.

Alcohol related death

Alcohol abuse is frequently a marker for acute social break-
down?® and binge drinking may lead to sudden cardiac death.?
In Russia, alcohol was a major proximal cause of fluctuation
in mortality in the 1990s. In south Korea, as in Western
countries including the United States,” alcohol-related deaths
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were rarely assigned to the category of alcohol poisoning (X45).
Results of this study show that death from alcohol dependence
(F10) increased in 1998 among adults and the aged but
accounted for a very small proportion of total mortality.
Moreover, mortality from cardiomyopathy and conduction
disorders as well as liver disease did not increase during the
economic crisis. Alcohol-related death may be assigned to
cardiovascular disease like ischaemic heart disease. However,
graded increases in ischaemic heart disease mortality rates
(as well as colorectal cancer mortality rates) during the
economic crisis are more probably attributable to the accumu-
lated costs of progressive adoption of a more Westernized
lifestyle since the 1960s. According to the National Tax
Administration data on alcoholic beverages, delivered quantity
of alcoholic beverages per person decreased during the
economic crisis: 87.4% in 1998, 90.3% in 2000, and 93.8% in
2002 compared with the 1996 level.>? The National Health
Survey of South Korea showed a decrease in the proportion of
those drinking six drinks or more in one session between 1995
and 1998.4847 Along with declining hepatitis B infection,
reduced per capita alcohol consumption is consistent with the
observed decrease in liver disease mortality. Although economic
decline has been associated with heavier alcohol use,50 there is
also evidence that economic recessions reduce alcohol
consumption.S !

Conclusion

There is little doubt that economic conditions are important
determinants of population health in both the short*™? and long
term.”? The mortality crisis in Russia and the former Soviet
Union showed the importance of socioeconomic conditions for
health but the impact of economic crises on health may vary over
place and time. The early 1990s” economic crisis in Finland,
which caused a large upsurge in unemployment (<4 % in 1990 to
~18% in 1994),53 had few population health effects and was not
associated with an increase in attempted and completed
suicides.’®>> The Finnish economic crisis was accompanied by
a decrease in alcohol consumption54 and the slowing down of the
increase in mortality from alcohol related causes. 56 Both Finland
and Russia have ‘wet’ drinking cultures, where a large proportion
of alcohol drunk is in the form of spirits. The style of drinking in
South Korea is broadly similar to Finland and Russia. Never-
theless, the economic crisis experienced in South Korea was as in
Finland not translated into increased binge drinking and deaths
due to cardiovascular disease, highlighting the importance of
understanding specific details of drinking culture within
countries. The health impact of economic crises may depend
on (i) the depth and length of the crisis and (ii) the buffering
capacity of a society. The modest impact of the Korean economic
crisis on mortality suggests two possible explanations. One is that
the depth of the economic crisis in South Korea was deeper than
in Finland, but not as deep as in Russia and the former Soviet
Union. The other is that the social safety net in South Korea was
relatively weak compared with Finland and could not buffer
against sudden adverse economic and health effects of an
economic crisis.
Conflict of interest: None declared.
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KEY MESSAGES

e Few studies have focused on the impact of East Asian economic crises on mortality. This study provides a systematic
analysis of the mortality effects of the economic crisis on South Korean citizens.

e Suicide mortality increased during the economic crisis. A remarkable decrease in transport accident mortality rates
was observed. However, short-term mortality effects of the South Korean economic crisis were relatively small.

e It appears that any short-term effects of the economic decline were overwhelmed by the momentum of large
declines in causes of death such as stroke, stomach cancer, and liver disease, which are probably related to
exposures with much longer aetiological periods.

7 Kim H, Song YJ, YiJJ, Chung WJ, Nam CM. Changes in mortality after

References the recent economic crisis in South Korea. Ann Epidemiol 2004;14:
! National Statistical Office of Korea. 2002 Korea Statistical Yearbook. 442-46.
Daejun: National Statistical Office of Korea, 2002. '8 Khang YH, Lynch J. Regarding ‘changes in mortality after the recent
2 National Statistical Office of Korea. The Economically Active Population economic crisis in South Korea.” Ann Epidemiol 2005;15:535-37.
Survey. Available at: http://kosis.nso.go.kr/ (Accessed December 5, 19 United Nations Population Division. World Population Prospects: The 2002
2003). Revision Population Database. Available at: http://esa.un.org/unpp/?

® Yoo G. International comparison of the income distribution. KDI J % (Accessed December 18, 2003).
Economic Policy 2003;25:55-88. National Statistical Office of Korea. Population and Housing Census.

i . . i ?
4 cutler DM, Knaul F, Lozano R, Mendez O, Zurita B. Financial crisis, Available at: http://kosis.nso.go kr/? (Accessed December 3, 2003).

21 . ) . )
health outcomes, and aging: Mexico in the 1980s and 1990s. NBER Working Kwon TH, Kim TH. Life Table in Korea, 1970~1985. Seoul: Seoul National

Paper No. 7746. National Bureau of Economic Research: Cambrideg, University Press, 1990, pp. 17-29.

MA. Available at: http://www.nber.org/papers/w7746 (Accessed 22 Han YJ, Lee SW, Jang YS, Kim DJ, Lee SW. Infant and Perinatal Mortality

December 10, 2003). Rates of Korea in 1999 and 2000. Seoul: Korea Institute for Health and
> Musgrove P. The economic crisis and its impact on health and health Social Welfare, 2002.

care in Latin America and the Caribbean. Int J Health Serv 1987;17: 2> Chung EK, Shin HY, Shin JH ef al. Accuracy of the registered cause

411-41. of death in a county and its related factors. Korean J Prev Med

% Leon DA, Chenet L, Shkolnikov VM et al. Huge variation in Russian 2002;35:153-9.
mortality rates 1984-94: artefact, alcohol, or what? Lancet 1997;350: 24 Lee DH, Shin HR, Ahn DH, Chun BY, Kam S, Ahn YO. Accuracy of
383-88. cancer death certificates in Korea: a comparison between diagnosis in
7 Notzon FC, Komarov YM, Ermakov SP, Sempos CT, Marks JS, the central cancer registry and certified underlying causes of death.
Sempos EV. Causes of declining life expectancy in Russia. JAMA 55 J Korean Cancer Assoc 2000;32:210-19.
1998;279:793-800. Jo MW, Khang YH, Yun S, Lee JY, Lee MS, Lee SI. Proportion of death
certificates issued by physicians and associated factors in Korea, 1990-
2002. J Prev Med Public Health 2004;37:345-52.

26 Lynch J, Harper S, Davey Smith G. Commentary: Plugging leaks and
repelling boarders-where to next for the SS Income Inequality? Int J
Epidemiol 2003;32:1029-36.

2 Lynch JW, Davey Smith G, Kaplan GA, House JS. Income inequality
and mortality: importance to health of individual income, psychosocial
environment, or material conditions. BMJ 2000;320:1200-04.

8 Shkolnikov V, McKee M, Leon DA. Changes in life expectancy in
Russia in the mid-1990s. Lancet 2001;357:917-21.

° Men T, Brennan P, Boffetta P, Zaridze D. Russian mortality trends for
1991-2001: analysis by cause and region. BMJ 2003;327:964-69.

10 waters H, Saadah F, Pradhan M. The impact of the 1997-98 East Asian
economic crisis on health and health care in Indonesia. Health Policy
Plan 2003;18:172-81.

11 . . . . S
Kusnanto H. Regional differences in the impact of the economic crisis and 28 pegice N, Davey Smith G. Is social capital the key to inequalities in
social safety net on child nutrition in Indonesia. Takemi Program Working health? Am J Public Health 2003:93:122-29.

Paper. Boston, MA: Harvard University Press, 2002. . .
P ¥ 29 Lynch J, Davey Smith G. Rates and states: reflections on the health of

12 Simms C, Rowson M. Reassessment of health effects of the nations. Int J Epidemiol 2003;32:663-70.
Indonesian economic crisis: donors versus the data. Lancet 2003;361:

138285 30 Lynch J, Davey Smith G, Harper S et al. Is income inequality a

determinant of population health? Part 1. A systematic review. Milbank
13 . . . .
Tangcharoensathien V, Harnvoravongchai P, Pitayarangsarit S, Q 2004;82:5-99.
Kasemsup V. Health impacts of rapid economic changes in Thailand.

. 3 Murray CJ, Chen LC. In search of a comtemporary theory for
Soc Sci Med 2000;51:789-807.

understanding mortality change. Soc Sci Med 1993;36:143-55.

4 Toole M, Rodger A, Peregrino-Go E et al. Impact of the Asian Financial
Crisis on Health: Indonesia, Thailand, The Philippines, Vietnam, Lao PDR.
Macfarlane Burnet Centre for Medical Research, 2000.

32 Leon DA. Common threads: underlying components of inequalities in
mortality between and within countries. In: Leon D, Walt G (eds).
Poverty, Inequality and Health: An International Perspective. New York:

15 Watts J. Suicide rate rises as South Korea’s economy falters. Lancet Oxford University Press, 2001, pp. 58-87.
1998;352:1365. 33 Leon DA, Davey Smith G. Infant mortality, stomach cancer, stroke, and
16 park JS, Lee JY, Kim SD. A study for effects of economic growth rate coronary heart disease: ecological analysis. BMJ 2000;320:1705-6.

and unemployment rate to suicide rate in Korea. Korean J Prev Med 34 Jang MK, Lee JY, Lee JH et al. Seroepidemiology of HBV infection in
2003;36:85-91. South Korea, 1995 through 1999. Korean J Int Med 2001;16:153-59.


http://kosis.nso.go.kr/
http://www.nber.org/papers/w7746
http://esa.un.org/unpp/?
http://kosis.nso.go.kr/?

%> Ban SH. Agricultural growth in Korea, 1918-1971. In: Hayami Y,
Ruttan VW, Southworth HM (eds). Agricultural Growth in Japan,
Taiwan, Korea, and the Philippines. Honolulu: The University Press of
Hawaii, 1979, pp. 90-116.

36 Hwang JY, Shin C, Frongillo EA, Shin KR, Jo L. Secular trend in age at
menarche for South Korean women born between 1920 and 1986: the
Ansan Study. Ann Human Biol 2003;30:434-42.

37 Gersten O, Wilmoth JR. The cancer transition in Japan since 1951.
Demographic Res 2002;7:271-306.

38 SulJH. Reduction of traffic volume in 1998. Monthly Transport Journal of
the Korea Transport Institute 1998;12:5.

3 National Statistical Office of Korea. Social Indicators in Korea. Available

at: http://kosis.nso.go.kr? (Accessed March 11, 2004).

40 Korean National Policy Agency. 2002 Police White Report. Available at:
http://www.police.go.kr/eng/index.jsp. (Accessed January 29, 2004).

4 cutler DM, Glaeser E, Norberg K. Explaining the rise in youth suicide.
NBER Working Paper No. w7713. Cambridge, MA: National Bureau of
Economic Research, 2000.

42 Ysieh CC, Pugh MD. Poverty, income inequality, and violent crime: a
meta-analysis of recent aggregate data studies. Criminal Justice Review
1993;18:182-202. (Reprinted in Kawach I, Kennedy B, Wilkinson RG
(eds). Income Inequality and Health. The Society and Population
Health Reader. Vol. 1. New York: New Press, 1999.)

4 Choi IS, Lee SY, Ki KD. Crime in the Era of Economic Depression in Korea:
Focusing on Changes Under the IMF Program. Seoul: Korean Institute of
Criminology, 1999.

4 watson RR, Borgs P, Witte M et al. Alcohol, immunomodulation, and
disease. Alcohol Alcoholism 1994;29:131-39.

= Yang BM, Prescott N, Bae EY. The impact of economic crisis on health-
care consumption in Korea. Health Pol Plann 2001;16:372-85.

4% Makela P, Valkonen T, Martelin T. Contribution of deaths related to

alcohol use of socioeconomic variation in mortality: register-based
follow-up study. BMJ 1997;315:211-16.

ECONOMIC CRISIS AND CAUSE-SPECIFIC MORTALITY

1301

47 Kauhanen J, Kaplan GA, Goldberg DE, Salonen JT. Beer binging and

mortality: results from the Kuopio ischaemic heart disease risk
factor study, a prospective population based study. BMJ 1997;315:
846-51.

48 Nam JJ, Choi CS, Kim TJ, Kae HB. Health Related Behavior Among South

Koreans: 1995 National Health Interview Survey. Seoul: Korea Institute for
Health and Social Affairs, 1995, p. 95.

49 Kim HR, Nam JJ, Yoon KJ, Lee SH, Choi EY. 1998 National Health and

Nutrition Examination Survey. Seoul: Korea Institute for Health and
Social Affairs, 1999, p. 77.

>0 Luoto R, Poikolainen K, Uutela A. Unemployment, socioedemographic
background and consumption of alcohol before and during the
economic recession of the 1990s in Finland. Int J Epidemiol
1998;27:623-29.

> catalano R, Dooley D, Wilson G, Hough R. Job loss and alcohol abuse: a
test using data from the epidemiologic catchment area project. J Health
Soc Behav 1993;34:215-25.

>2 preston SH. The changing relationship between mortality and level of
economic development. Population Studies 1975;29:231-48.

>3 Martikainen P, Makela P, Koskinen S, Valkonen T. Income differences
in mortality: a register-based follow-up study of three million men and
women. Int J Epidemiol 2001;30:1397-405.

>4 Ostamo A, Lonngvist J. Attempted suicide rates and trends during a
period of severe economic recession in Helsinki, 1989-1997. Soc
Psychiatr Epidemiol 2001;36:354-60.

>> Hintikka J, Saarinen PI, Viinamaki H. Suicide mortality in Finland
during an economic cycle, 1985-1995. Scand J Public Health 1999;2:
85-88.

56 Valkonen T, Martikainen P, Jalovaara M, Koskinen S, Martelin T,
Makela P. Changes in socioeconomic inequalities in mortality
during an economic boom and recession among middle-aged
men and women in Finland. Eur J Public Health 2000;10:
274-80.


http://kosis.nso.go.kr?
http://www.police.go.kr/eng/index.jsp

