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— Independent variables
KLoSA 32010
= Labor force participation =
- 5 5 Dependent variabl
Study subjects = Social activity status pent vanab’e
s KLoSA 8" 2020
KLasa 372010 * Depressive svmptoms ( CES-D 10)

(excluded- depressive symptoms group) Control variables
* Pre-elderly(55~64 vears)
* Youngest-old(65~74 years) Sociodemographic Health-related
factors factors Frequency analysis
= Gender = Chronic illness Cth“?Ie fest
: Generalized Linear Model
= Residential area = Cognitive function
¥ -Multiple logistic regression
= Spouse presence + *
= Assets level
- Educarmn

Fig. 1. Study design.
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KLoSA 3712010
baseline sample
(N=7,920)

b,

KLoSA 8™ 2020
follow-up sample
(merge variables)

v

Y

Final Analytic Sample
(N=3,034)

Excluded (N=4,054)

age <55,>=75
(N=3,208)

depressive symptoms(yes)
by CES-D10
(N=597)

unanswered/rejected questions

(N=249)

Excluded (N=832)

unanswered/rejected questions

Fig. 2. Study flowchart.
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Table 1. Measurement of study variables

Variable Questionnaire Item Values/Scale Reference
Study subjects Age real number Pre-elderly: 55~64 yrs
Youngest-old: 65~74 yrs
Dependent Depressive CES-D10 (if total score >4, 1, 0)
variable symptoms : a 10-item Likert scale questionnaire 1 yes
assessing depressive symptoms in the past 0: no
week
Independent Labor “Are you currently working for the purpose 1: yes
variables participation of earning an income?” 2: no
Social activity 'Meetings/Groups you are participating in'  (if total score >1, 1, 2)
. religious/social clubs/leisure/cultural/sports/ 1: yes
alumni societies/volunteer/political parties,  2: no
non-government organizations etc.
Labor Labor participation + Social activity 1: labor(yes)+social(yes)
participation 2: labor(no)+social(yes)
with Social 3 lab L social
activity status : labor(yes)+social(no)
4. labor(no)+social(no)
Control variables Gender Male, Female 1: Male
5: Female
Residential ~ big city/small town/rural 1: City
area 2: Rural
Spouse “What is your current marital status?” 1: have
presence : married, separated/divorced/widowed, never 2: have not
married
Assets level real number 1: < medium (QI, Q2)
2: > medium (Q3, Q4)
Education “What is your educational background?” 1: < high school
2: > high school
Chronic Total number of chronic diseases (if total score >1, 2, 1)
disease 1: have not
2: have
Cognitive MMSE(Mini-Mental State Examination) (if total score >24, 1, 2)
function 1: normal

2: low
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Table 2. General characteristics of study subjects at baseline(2010)

Pre-elderly(2010) Youngest-0ld(2010)
General characteristics at 3™ wave(2010) (Youngest-old in 2020) (Middle-old in 2020)
(for depressive symptoms, 8" wave was used) (n=1,707, 56.3%) (n=1,327, 43.7%)
n(%) (%)

Depressive
symgtoms
at 8" wave(2020)

yes 142 (8.3) 161 (12.1)

no 1565 (91.7) 1166 (87.9)
Labor participation

yes 1023 (59.9) 487 (36.7)

no 684 (40.1) 840 (63.3)
Social activity

yes 1446 (84.7) 1018 (76.7)

no 261 (15.3) 309 (23.3)
Labor participation
with Social activity

labor(yes)+social(yes) 876 (51.3) 376 (28.3)

labor(no)+social(yes) 570 (33.4) 642 (48.4)

labor(yes)+social(no) 147 (8.6) 111 (8.4)

labor(no)+social(no) 114 (6.7) 198 (14.9)
Gender

Male 780 (45.7) 574 (43.3)

Female 927 (54.3) 753 (56.7)
Residential area

Rural 407 (23.8) 382 (28.8)

City 1300 (76.2) 945 (71.2)
Spouse presence

have 1536 (90.0) 1044 (78.7)

have not 171 (10.0) 283 (21.3)
Assets level

< medium 705 (41.3) 681 (51.3)

> medium 1002 (58.7) 646 (48.7)
Education

< high school 932 (54.6) 978 (73.7)

> high school 775 (45.4) 349 (26.3)
Chronic disease

have 884 (51.8) 924 (69.6)

have not 823 (48.2) 403 (30.4)
Cognitive function

normal 1556 (91.2) 998 (75.2)

low 151 (8.8) 329 (24.8)
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Table 3. Difference of new onset depressive symptoms at follow-up(2020) according
to general characteristics at baseline(2010) by age group

Pre-elderly(2010) Youngest-0ld(2010)
(Youngest-old in 2020) (Middle-old in 2020)
(n=1,707) (n=1,327)
Depression Depression
at 8" wave(2020) 5 at 8" wave(2020) ,

General characteristics yes(142)  no(1,565) PO yes(161)  no(1,166) pOC)
at 3" wave(2010) n(%) n(%) n(%) n(%)
Labor participation 0.174 0.007

yes 77 (7.5) 946 (92.5) 43 (8.8) 444 (91.2)

no 65 (9.5) 619 (90.5) 118 (14.0) 722 (86.0)
Social activity <0.001 0.005

yes 97 (6.7) 1349 (93.3) 109 (10.7) 909 (89.3)

no 45 (17.2) 216 (82.8) 52 (16.8) 257 (83.2)

f;’o‘;ﬂgylfsls) 49 (5.6) 827 (94.4) 34 (9.0) 342 (91.0)

labor(no

+Soci(al(;es) 48 (8.4) 522 (91.6) 75 (11.7) 567 (88.3)

labor(yes

+soci(a}{(n2)) 28 (19.0) 119 (81.0) 9 8.1) 102 (91.9)

labor(no

+soci(al(12o) 17 (149) 97 (85.1) 43 (21.7) 155 (783)
Gender 0.946 0.297

Male 64 (8.2) 716 (91.8) 63 (11.0) 511 (89.0)

Female 78 (8.4) 849 (91.6) 98 (13.0) 655 (87.0)
Residential area 0.011 0.002

Rural 21 (5.2) 386 (94.8) 29 (7.6) 353 (92.4)

City 121 (9.3) 1179 (90.7) 132 (14.0) 813 (86.0)
Spouse presence 0.936 0.094

have 127 (8.3) 1409 (91.7) 118 (11.3) 926 (88.7)

have not 15 (8.8) 156 (91.2) 43 (15.2) 240 (84.3)
Assets level 0.147 0.752

< medium 50 (7.1) 655 (92.9) 85 (12.5) 596 (87.5)

> medium 92 (9.2) 910 (90.8) 76 (11.8) 570 (83.2)
Education 0.721 0.355

< high school 75 (8.0) 857 (92.0) 124 (12.7) 854 (87.3)

> high school 67 (8.6) 708 (91.4) 37 (10.6) 312 (89.4)
Chronic disease 0.116 0.086

have 59 (7.2) 801 (90.6) 39 (9.7) 802 (86.8)

have not 83 (9.4) 764 (92.8) 122 (13.2) 364 (90.3)
Cognitive function <0.001 <0.001

normal 111 (7.1) 1445 (92.9) 95 (9.5) 903 (90.5)

low 31 (20.5) 120 (79.5) 66 (20.1) 263 (79.9)
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Incidence Rate of Depressive Symptoms

o 21.7%
e mﬁ 16.8% S 14.9%
15% - % \ 11.7% N
10% 5 50, 88% 9.5% 7 § 9.0% ¢ 40 &8‘ 16 §
§ I § 6'% § 5.6% § N\ §
SN N\ N\ N\ N\ \ I N\

yes
no
yes
no

labor(yes)+social(yes)
labor(no)+social(yes)
labor(yes)+social(no)
labor(no y+social(no)

Labor participation Social activity Labor participation with Social activity

N Pre-elderly in 2010 (become youngest-old in 2020)

B Youngest-old in 2010 (become middle-old in 2020)

Fig. 3. Incidence rate of depressive symptoms at follow-up(2020) according to

labor participation and social activity status at baseline(2010) by age group.
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I #HHEte] 1 o]o)s S F o, =902 AMSA s FI Sy Ao
A RS §E 99 4 dk(Cannuscio, Block and Kawachi, 2003).
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Appendix 1. Odds Ratio (95% confidence interval) of new onset depressive
symptoms at 8th wave(2020) in multiple logistic regression analysis of labor
participation and social activity status change(2010—2018)

labor participation and 2010 2018 Youngest-0ld(2020) Middle-01d(2020)
social activity status change (3rd wave) (7th wave) (Pre-elderly in 2010) (Youngest-old in 2010)

Labor participation change yes — yes 1.00(reference) 1.00(reference)
no — yes 0.45(0.07-1.58) 0.90(0.24-2.75)
yes — no 1.17(0.66-2.05) 0.80(0.37-1.74)
no — no 0.94(0.53-1.65) 0.89(0.47-1.75)

Social activity change yes — yes 1.00(reference) 1.00(reference)
no — yes 3.71(2.02-6.57) 1.31(0.64-2.52)
yes — no 2.59(1.26-4.96) 1.68(0.91-3.00)
no — no 2.77(1.18-5.94) 1.41(0.68-2.77)

Model : Labor participation follow-up, Social activity follow-up + Sociodemographic factors* +

Health-rated factors**

* Gender, Residential area, Spouse presence, Assets level, Education

** Chronic disease, Cognitive function

excluded-depressive symptoms(yes) group at 3rd wave(2010) and 7th wave(2018)

_34_



Im_,MI

(8107)°aem 3, pue (Q107)2AeM pi¢ 18 dnoid (sok)swoldwAhs aarssardop-papn[oxd

(uonouny 9ARIUS0)) ‘SEISIP OIUOIY)))SI0}OR} PIIR[RI-YI[BIH+Z[OPOIN € [OPON
(uoneonpy ‘[Ad] s)essy ‘ooudsard osnodg ‘eore [BNUAPISYY “IOPUADN))SI0IdE] OIYdeISOWAPOIdOS+[[OPON T [OPON
(uonedionred [eoog yium uonedonred 1oqe ] 1o ‘Ajianoe eroos ‘uonedronted roqe)spni) ] [OPON

(FE€T-750080'T (P6T-L9°0)8ET (6L€-€60¥8T (001-260)S6'T (66 7-611)87'C (90°$-87°1)09°C (OU) [erd0s + (ou) I0qe]
($ST-1€°0)€6'0 (LTE0F0TTT (19€-97°009¢T (ISH-€L°0)T6'T (9T$-L80)LTT (88'F-€8°0)ST'C (0U) e100S + (S9K) 10QE]
By 1-LE0)TL0 (29'1-21°0)080 (96 1-S°0)660 (01'T-HL0IETT (61°T-LL0)6TT (E1°T-8L°0)8TT (S9K) [e1008 + (OU) I0QB]  fyiapoe [e100G+
(2oua19321)00' 1 (QouR19Ja1)0(’1 (P9UR1RJa1)00' ] (Q9URIRJaI)0('] (P9URIRJaI)0(' ] (99URIRJAI)0('] (SIK) [B100S + ($9A) Joqejuonedionted Joqe]

(€TT¥80)8ET (9578600091 (TLT-60 DL’ T (88T-96'0069'1 (Tv'e-LI'D¥0'T (I+'€-1TDLOT ou

(2oua19521)00° 1 (Q9UR19Ja1)00' ] (99URIRJaI)0(' ] (QOURIRJRI)0('] (99URIRJRI)0(' ] (9OURIRYAT)00' | SOA  AjAnoe [eroos

(IS1-67'0)78°0 (1971-€5°0)16'0 (26°1-99°0)01°T (06'T-SL°0)8T'T (66'T-6L°0)7T'T (86'1-C8°0)9T 1 ou uonedioned

(ooua10301)00'1 (9oua10a1)00’] (90ua19yar)0('] (9oudIRaI))0'1 (90udIaI))('] (90URIRIAI)O0’ T S9K Joqe]

(8107)orem 1L JE

£ 1opowt ¢ Iopo [ [epow £ 1pow ¢ Iopow [ epow smels A31anoe [eoos pue uonedionaed loqe|
(010T uI P[O-}SOTUNOK) (0107 ur Ajepje-aid)
(0Z0Z)PIO-AIPPIN (0Z0g)p1o-1803uno x

(8107)°Aem 13, Je smeys Kjanoe [eoos pue uonedionted loqe] Jo sisAjeue uoissai3or onsido ojdnnw

ur (0zog)eaem g e swojdwhs oArssardop josuo mou Jo (JRAIdJUI QOUIPLUOD 9,G6) oney sppO ‘g Xxipuaddy



= Abstract =

Depressive Symptoms on Labor Market Participation and
Social Activity Status in The Elderly Population
: Based on 10 Years Follow-Up Data from
Korean Longitudinal Study of Aging(KLoSA)

A-ra Cho
Graduate School of
Public Health

Yonsei University
(Directed by Professor Jin-Ha Yoon, M.D., PhD)

As the Korea's rapid population aging, the average age of the labor force is
increasing, and the problem of depression in the elderly is emerging in Korean
society. As depression in the elderly is a serious social problem in Korea and a
global public health problem, it is necessary to identify and manage its risk
factors. The aim of this study is to explore the long-term effects of labor market
participation and social activity status on depressive symptoms in the elderly
population.

The third wave(2010) and the eighth wave(2020) of Korean Longitudinal Study
of Aging(KLoSA) were used, and the subjects were classified into the
pre-elderly(55-64 years) and the youngest-old(65-74 years) by age at third wave.
Multiple logistic regression analysis was performed to identify the effects of labor
market participation and social activity status at baseline(2010) on depressive
symptoms at follow-up(2020).

As a result of the study, a total of 3,034 subjects were studied (pre-elderly:
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1,707, youngest-old: 1,327). Depressive symptoms were 8.3% in the pre-elderly
group and 12.1% in the youngest-old group, and the proportion increased as the
age of the group increased. The labor market participation rate was 59.9% in the
pre-elderly and 36.7% in the youngest-old, and the rate decreased as the age of
the group increased. The social activity participation rate was 84.7% in the
pre-elderly and 76.7% in the youngest-old, which was slightly lower in the
youngest-old.

In the pre-elderly group, labor market nonparticipation was not associated with
depressive symptoms, whereas the odds ratio for social activity nonparticipation
was 2.90(95% CI=1.92-4.34). Also the odds ratio of those who participated in the
labor market but did not participate in social activity was 4.28(95% CI=2.51-7.22),
and those who did not participate in both labor and social activity were 2.45(95%
CI=1.27-4.57).

In the youngest-old group, labor market nonparticipation was not associated with
depressive symptoms, whereas the odds ratio for social activity nonparticipation
was 1.48(95% CI=1.01-2.16). Also the odds ratio of those who did not participate
in both labor and social activity were 1.95(95% CI=1.14-3.32).

In this study, the effects of labor market participation and social activity status
on the incidence of depressive symptoms were different between the pre-elderly
group and the youngest-old group. Two activities were significant, but when
further analysis and the adjusted model were considered, social activity in the
pre-elderly group and labor market participation in the youngest-old group were
more closely related to the incidence of depressive symptoms. Therefore, it could
be discussed that preventive activities against depressive symptoms in the elderly

should be designed to suit the life cycle of the elderly.

key words: depressive symptoms; elderly; labor market participation; social

activity; longitudinal study; Korean Longitudinal Study of Aging
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