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A Longitudinal Study of the Reciprocal Relationship between Depression and Income among
Korean Older Men and Women
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Purpose: This study examined the reciprocal relationships between depression and income, and gender differences in these relationships
among older adults in South Korea. Methods: Using 2015 to 2019 of the Korea Welfare Panel Study (KoWePS), we studied 6,070 older
adults (2,394 men and 3,676 women) aged 60 years over in 2015, The generalized estimating equation was employed to explore the ef-
fect of an individual income on depression and the reverse causal link-that of depression on income, Results: The study found the recip-
rocal relationships between income and depression, Income has a significant impact on depression. Higher-income was linked to de-
creased risks of the Center for Epidemiologic Studies Depression (CES-D) scores among older adults (B = - 0,121, p < 0.001). Estimates
of the reverse causal link show that higher CES-D scores were also linked to income reduction among Korean older adults (B = - 0.007,
p < 0.007). In addition, we also observed gender differences in the impact of income on depression but not in the reverse causal link. In-
come has more detrimental to psychological consequence for older men (B = — 0.108, p < 0.001) than older women (B = - 0.057, p <
0.001). Conclusion: The finding implies that both psychological and social protection policies for the elderly are needed in view of gender
perspective,
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t = Time of survey; t-1 = A year before.

Figure 1. Conceptual framework of reciprocal relationships between depression and
income according to social causation and social selection hypothesis.
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200715-SB-009-01) 1L A7+E ZIYskick 20151 892 + 9.68%0A AlFste] AR &5 20179
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Table 1. Depression and Income Trends and Socioeconomic and Health Characteristics of Older Adults Aged 60 Years or Over from 2015 to 2019

2015 (10th) 2016 (11th) 2017 (12th) 2018 (13th) 2019 (14th) Time trends
Variables
n (%) n (%) n (%) n (%) n (%) %2 (o)

N 6,070 5,763 5,497 5,260 5,000
Depression (M + SD) 8.92 +9.68 8.91 £ 9.70 8.66 + 9.70 8.73 £ 9.36 9.04 £ 9.61 0.08 (.783)
Ln income (M + SD)* 7.16 £ 0.69 7.22 +£0.70 7.23+0.76 7.25+0.70 7.25+0.73 66.91 (< .001)
Gender

Men 2,394 (39.4) 2,254 (39.1) 2,138 (38.9) 2,027 (38.5) 1,909 (38.2)

Women 3,676 (60.6) 3,509 (60.9) 3,359 (61.1) 3,233 (61.5) 3,091 (61.8)
Age,y (M £ SD) 73377 740+ 7.6 747 £ 7.4 755+ 73 76.2+7.2
Region

Metro city 2,251 (37.1) 2,147 (37.3) 2,031 (36.9) 1,944 (37.0) 1,858 (37.2)

City 2,089 (34.4) 1,971 (34.2) 1,917 (34.9) 1,815 (34.5) 1,718 (34.4)

County 1,730 (28.5) 1,645 (28.5) 1,549 (28.2) 1,501 (28.5) 1,424 (28.5)
Religion

No 2,628 (43.3) 2,435 (42.3) 2,368 (43.1) 2,342 (44.5) 2,175 (43.5)

Yes 3,442 (56.7) 3,328 (57.7) 3,129 (56.9) 2,918 (55.5) 2,825 (56.5)
Living with spouse

No 2,332 (38.4) 2,271 (39.4) 2,193 (39.9) 2,167 (41.2) 2,122 (42.4)

Yes 3,738 (61.6) 3,492 (60.6) 3,304 (60.1) 3,093 (58.8) 2,878 (57.6)
Education

No education 1,246 (20.5) 1,146 (19.9) 1,058 (19.2) 988 (18.8) 912 (18.2)

Elementary school 2,456 (40.5) 2,331 (40.4) 2,245 (40.8) 2,155 (41.0) 2,053 (41.1)

Middle school 1,041 (17.1) 1,016 (17.6) 984 (17.9) 950 (18.1) 916 (18.3)

High school 931 (15.3) 894 (15.5) 858 (15.6) 829 (15.8) 803 (16.1)

College or above 396 (6.5) 376 (6.5) 352 (6.4) 338 (6.4) 316 (6.3)
Working state

No 3,785 (62.4) 3,636 (63.1) 3,479 (63.3) 3,329 (63.3) 3,173 (63.5)

Yes 2,285 (37.6) 2,127 (36.9) 2,018 (36.7) 1,931 (36.7) 1,827 (36.5)
Chronic disease

No 863 (14.2) 727 (12.6) 612 (11.1) 552 (10.5) 543 (10.9)

Yes 5,207 (85.8) 5,036 (87.4) 4,885 (88.9) 4,708 (89.5) 4,457 (89.1)
Self-rated health

Very unhealthy 199 (3.3) 224 (3.9) 213 (3.9) 164 (3.1) 289 (5.8)

Unhealthy 2,212 (36.4) 2,039 (35.4) 2,058 (37.4) 1,831 (34.8) 1,974 (39.5)

Moderate 2,050 (33.8) 1,908 (33.1) 1,833 (33.3) 1,733 (32.9) 1,599 (32.0)

Healthy 1,529 (25.2) 1,491 (25.9) 1,320 (24.0) 1,454 (27.6) 1,100 (22.0)

Very healthy 80 (1.3) 101 (1.8) 73 (1.3) 78 (1.5) 38 (0.8)

M = Mean; SD = Standard deviation; Ln income = Natural logarithm income.
*Annual income of a year before.
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Income B =0.006
(t-1)
Social _ -
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Social __ .
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Depression » Depression
(t-1) B =-0.007 (t)
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1Analysed by generali&ed estimating equation
(gamma regression). Analysed by generalized estimating
equation (linear regression). All model was adjusted for
gender, age, region, religion, living with spouse, education,
working state, chronic disease, self-rated health.

t = Time of survey; t-1 = A year before.

Figure 2. Reciprocal relationships (social causation and
social selection hypothesis) between depression and income of
older adults aged 60 years or over from 2015 to 2019.

Table 2. Reciprocal Relationships between Depression and Income (Social Causation and Social Selection Hypothesis) of Older Adults Aged 60

Years or Over from 2015 to 2019

Social causation hypothesis

Variables Income — depression® Depression — income'*

B SE p-value B SE p-value
Ln income - 0121 0.010 <.001
Depression - 0.007 0.001 <.001
Last year depression -0.007 0.004 .064
Last year income 0.006 0.004 .10
Gender (Ref. = men)

Women 0.105 0.019 <.001 -0.0M1 0.019 .560
Age 0.003 0.001 .010 -0.017 0.001 <.001
Region (Ref. = metro city)

City -0.058 0.018 .002 - 0.007 0.018 .716

County - 0.061 0.020 .002 -0.077 0.019 <.001
Religion (Ref. = no)

Yes -0.07 0.014 <.001 0.066 0.014 <.001
Living with spouse (Ref. = no)

Yes -0.171 0.017 <.001 0.100 0.017 <.001
Education (Ref. = uneducated)

Elementary school - 0.024 0.020 227 0.011 0.021 .608

Middle school -0.07 0.027 .009 0.1 0.026 <.001

High school -0.041 0.030 .180 0.231 0.029 <.001

College or above -0.048 0.041 .239 0.431 0.046 <.001
Working state (Ref. = no)

Yes -0.158 0.017 <.001 0.099 0.016 <.001
Chronic disease (Ref. = no)

Yes 0.169 0.030 <.001 -0.027 0.031 392
Self-rated health -0.241 0.009 <.001 0.055 0.008 <.001

SE = Standard error; Ln income = Natural logarithm income; Ref. = Reference.

Analysed by generalized estimating equation (gamma regression).
"Analysed by generalized estimating equation (linear regression).
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Table 3. Gender Differences in Reciprocal Relationships (Social Causation and Social Selection Hypothesis) between the Depression and Ln Income

of Older Adults Men and Women Aged 60 Years or Over from 2015 to 2019

. Men Women Chi-square for
Hypothesis . s
B SE p-value B SE p-value gender difference
Social causation® Ln income — depression -0.108 0.012 <.001 - 0.057 0.015 <.001 7.05"
Social selection** Depression — Ln income - 0.003 0.001 <.001 - 0.004 0.001 <.001 0.05

SE = Standard error; Ln income = Natural logarithm income.
*Analysed by generalized estimating equation (gamma regression).
*Analysed by generalized estimating equation (linear regression).
*Wald chi-square test; 'p < .05.

All model was adjusted for age, region, religion, living with spouse, education, working state, chronic disease, and self-rated health.
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