Journal of
Preventive Medicine
& Public Health

Original Article

J Prev Med Public Health 2020;53:332-341 -« https://doi.org/10.3961/jpmph.20.024

pISSN 1975-8375 elSSN 2233-4521

The Aassociation Between the Basic Old-Age Pension
and Depression of the Older Adults in Korea

Jaewon Kim', Tae-Jin Lee'?, Cheong-Seok Kim?

'Institute of Health and Environment, Seoul National University, Seoul, Korea; 2Department of Public Health Sciences, Graduate School of Public
Health, Seoul National University, Seoul, Korea; *Department of Sociology, Dongguk University, Seoul, Korea

Objectives: The purpose of this study was to investigate the association between the Basic Old-Age Pension (BOP), which is a non-
contributory pension, and depression in BOP beneficiaries in Korea.

Methods: We used the second and third waves (2007-2008) of the Korea Welfare Panel Study to identify the effect of the BOP on men-
tal health in the year of its introduction. The Center for Epidemiological Studies-Depression Scale, applied in a Korean context, was
used to evaluate mental health. To analyze the effect of the BOP, a difference-in-difference approach was used in analyses of all sub-
jects and subgroups.

Results: For this study population of 760 adults, the BOP did not have a statistically significant relationship with depression in its ben-
eficiaries. After controlling for type of household, the BOP was still not associated with lower reporting of depression, either in single-
beneficiary or double-beneficiary households, in the year of the benefit.

Conclusions: The BOP policy had no significant relationship with the level of depression among recipients. However, this should not
be interpreted as implying that income subsidy programs for older adults, such as the BOP, do not affect mental health, considering

the importance of economic hardship in this population and the program’s socioeconomic effects.
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INTRODUCTION

Insufficient economic resources or economic instability can
cause material limitations, induce stress and anxiety, and even
become the root of family discord. Therefore, economic inse-
curity may harm mental health. For people over 65 years of
age who have difficulty participating in the labor market, eco-
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nomic stability is an especially important issue. In Korea, eco-
nomic hardship is the greatest challenge among older adults,
followed by health problems.

Although there are several pension systems in Korea, they
provide a limited safety net depending on the type of job (e.g.,
public employee annuities versus the national pension) and
working period. For example, one can receive the national
pension only if he/she contributes to it for at least 10 years be-
fore the age of 65 years. Furthermore, the amount of the pen-
sion is insufficient. An insufficient public pension system in a
rapidly aging society is likely to make older adults even more
distressed.

In 2008, to stabilize the living situation of older adults af-
fected by poverty, the Basic Old-Age Pension (BOP) was intro-
duced. In the first half of 2008, through the BOP, people aged
70 years and above in the bottom 60% income group received
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a maximum of about 100 000 Korean won (about US$100) per
month irrespective of their contribution to the pension. In the
second half of 2008, the policy entitlement criteria changed to
being over 65 years old and having an income in the lower
60%.

Although the amount of the benefit may seem small, it had
a meaningful effect considering the high poverty rate among
older adults. Notably, the BOP was found to be very helpful for
reducing their economic burden. Several studies have shown
that the BOP reduced the poverty rate of older adults [1]. The
most recent study, by Lee et al. [2], conducted a comprehen-
sive analysis of the effects of introducing the Basic Pension, an
upgraded version of BOP in 2014, including on total consump-
tion, non-consumption expenditures, poverty rate and pover-
ty gap. They used a more sophisticated methodology than
that of previous studies, but still focused only on material well-
being. From a health perspective, it is possible that the bene-
fits of a non-contributory pension plan, such as the BOP, may
positively influence the mental health of older adults by reliev-
ing economic stress.

To start with, pensions provide material benefits, accompa-
nied by changes in consumption behavior [3]. In addition, a
pension benefit diversifies income sources and enhances eco-
nomic stability. Galiani et al. [4] showed that a non-contribu-
tory pension had positive effects on mental health by incre-
menting income and/or providing relief from economic stress
as a consequence of a shift in income source. Additional social
security income increases the likelihood of independent living
[5] and reduces the psychosocial stress associated with finan-
cial hardship. Salinas-Rodriguez et al. [6] found that pension
beneficiaries were relieved of the pressure of labor. Fox [7]
suggested that people whose prior income was lower and
who did not have a pension after retirement tended to work
longer. The BOP gives a pension benefit to those who do not
receive a pension benefit from the contributory pension sys-
tem; therefore, it may reduce the frequency of involuntary la-
bor performed to make a living.

However, few studies have considered the effect of pension
benefits on the mental health of older adults [4], as previous
research has tended to focus on more direct economic effects
(e.g., poverty reduction). Kim et al. [8] analyzed the impact of
the national pension (the contributory pension system) in Ko-
rea, on depression among older adults. However, an analysis
of a non-contributory pension is advantageous because (1) we
do not need to consider time preferences, unlike when analyz-
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ing contributory pension plans, and (2) a non-contributory
pension is related to the issue of basic income. Time preferenc-
es influence participation in contributory pensions because
people are required to sacrifice their present consumption to
save for their future life [9]. Because economic burdens or in-
security may be a major source of psychological stress, the re-
lationship between receiving a pension and changes in psy-
chological status needs to be investigated.

We used depression to evaluate mental health in this study,
taking into consideration that depression is a negative indica-
tor of mental health and may also aggravate one’s physical
condition. Moreover, the principal theories explaining the
manifestation of depression [10] divide relevant factors into
risk factors that provoke depression and protecting factors
that buffer against depression or reduce its severity. In this
study, we regarded the BOP benefit as an economic buffer. In
addition, the high prevalence of depression among older
adults in Korea is linked to a high suicide rate [11]. Considering
its social impact, depression is a representative indicator for
measuring mental health in older adults in Korea. The aim of
this study was to examine the effects of BOP benefits on men-
tal health, specifically on depression.

METHODS

Data Source and Subjects for the Analysis

We used the Korea Welfare Panel Study (KoWEPS), a nation-
ally representative longitudinal survey of the whole country
(Korea) conducted by the Korea Institute for Health and Social
Affairs, which is affiliated with the Seoul National University
Institute of Social Welfare. The KoOWEPS covers a wide range of
variables including demographic, socioeconomic, health sta-
tus, and welfare/health services utilization. The first sample
was from the Population and Housing Census (2005), exclud-
ing islands and special facilities and based on a multistage
area probability design. A sample of 7072 households was
surveyed in 2006, the first year of KOWEPS, and the original
sample retention rates in 2007, 2008, and 2009 were 92.1%,
86.6%, and 83.9%, respectively.

To investigate the effects of the BOP policy starting in Janu-
ary 2008, we chose the second and third waves of the panel
study, which represented the status of the respondents in 2007-
2008, because the positive effects of receiving a pension might
have been caused by the “honeymoon period” [12]. We ana-
lyzed the period immediately before the policy (2007) and the
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year when the policy was introduced (2008), when its effects
would be clearest. However, since respondents’ economic sta-
tus (e.g., income, assets, and pension benefit) was surveyed in
the previous fiscal year, we merged the second-wave data with
the third-wave's responses for economic characteristics and
the third-wave data with the fourth wave’s responses for eco-
nomic characteristics.

Our subjects were households that included older audlts in
their 70's. The proportions of households that included over-
65-year-olds were 31.7% (2083 households) in the second-
wave and 30.7% (1936 households) in the third-wave. We lim-
ited the characteristics of the subjects to clarify the policy ef-
fects. First, only those in their 70s were included because the
entitlement was given to those aged 70 and over with an in-
come in the lower 60% bracket when the BOP was established
in the first half of 2008. Those aged 80 and over were not in-
cluded because they are classified as the oldest old [13], and
they are a distinct group with regard to various characteristics.

The KoWEPS asked the participants only about the annual
sum of their BOP benefits, and we classified households into
single-beneficiary and double-beneficiary households using
that information. The households not classified into either ben-
eficiary group were excluded from the empirical analysis.

Entitlement to the BOP is determined based on the level of
household income and assets; thus, there is expected to be a
large gap in economic status (income and assets) between
non-beneficiary and beneficiary households. Because the BOP
does not fundamentally solve economic difficulties, it would
not be appropriate to compare the BOP beneficiary group
with a high socioeconomic status (SES) group [14]. To enhance
the comparability, the maximum values of household income
and assets of the non-beneficiary group were set to be the
same as those of the beneficiary group. This was an adjust-
ment for a potential confounding factor [15] that may influ-
ence the association between the BOP benefit and depression.
If participants’ data for any variables were missing, they were
also not included in the analysis.

Of the 1331 subjects, 310 were excluded because of incom-
plete data, and 261 were excluded because of limits on the
amount of benefits/income and assets.

Measures
Outcome measure

As a dependent variable, depression were assessed using an
abridged version of the Center for Epidemiological Studies
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Depression Scale (CES-D) in the KOWEPS. It only includes 11
items, instead of the 20 items in the original version. A short-
ened version of the CES-D (CES-D11) can reduce the burden
on the respondents; therefore, the CES-D11 is actively used,
especially in panel studies where respondents of all ages have
to answer many questions, and its measurement invariance
was tested by Heo et al. [16]. We constructed a dichotomous
variable for depression referring to Yokoyama et al. [17], who
suggested different breakpoints for overall populations and
older adults. In the CES-D11, a score of 6.7, which is compara-
ble to a score of 16 in the CES-D 20, was considered to indicate
probable depression. Subjects with the CES-D11 score equal
to or higher than 6.7 were considered to be depressed.

Measures for control variables

To test the policy effect of the BOP, general demographic and
socioeconomic factors should be controlled in the statistical
analysis. According to Kim and Sohn [18], we categorized the
confounding factors associated with depression in this study
as follows: demographic variables (age, sex, marital status, ed-
ucational level, household scale [number of family members],
and family structure), economic variables (household assets
and current income per year, house ownership, other public
transfers [e.g., the national pension plan], and economic par-
ticipation), relational variables (satisfaction with social and/or
family relationships), and health-related variables (chronic dis-
ease and hospital healthcare utilization).

The following dummy variables were used: sex, marital sta-
tus, family structure, house ownership, and satisfaction with
social and/or family relationships. Though not common as a
control variable, family structure is meaningful for the old in
Korea. In structurally defective homes, such as grandparent(s)-
grandchild families, or single elderly household, older adults
experience stress from raising their grandchildren [19] or from
the absence of their spouse and other family members and
the consequent lack of emotional support [20]. Satisfaction
with relationships was measured with a Likert scale (1-5) that
was translated to a dummy variable: satisfied (3-5) and unsat-
isfied (1-2).

Statistical Analysis

We used a multilevel model to reflect household-level and
individual-level variables. In the survey, respondents were
asked about their personal demographic characteristics, such
as age and sex, as well as household-level characteristics such
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as assets and current income. To clarify the effects of the indi-
vidual-level and household-level variables, it is possible to
equalize household-level variables by the number of house-
hold members or to use a hierarchical model, like a multilevel
analysis. In a multilevel model, the same household members
are nested in one household. In this model, multiple levels can
be considered in an econometric analysis; that is, clustering is
reflected. Because a multilevel model appropriately accounts
for dependencies among responses in the same cluster, the
standard errors of the regression coefficients are not underes-
timated, thereby avoiding an overstatement of statistical sig-
nificance [21].

Because the BOP might be regarded as a form of public as-
sistance for older adults in the lower 60% income group, ben-
eficiaries and non-beneficiaries were expected to be system-
atically different. In other words, they were not randomly as-
signed, and the beneficiaries might mostly be considered to
have a lower SES and possibly even poorer health status. Thus,
it was necessary to control for their characteristics before enti-
tlement to the pension was decided; otherwise, the identifica-
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tion of the policy effect might not be correct.

Studies analyzing the impact of social security schemes of-
ten use difference-in-difference (DD) or regression discontinu-
ity (RD) design methods [2]. We used a DD model to control
for pre-policy characteristics and to estimate the policy effect
of the BOP on depression. The equation is shown in Supple-
mental Material 1.

The DD model compares changes in the beneficiaries and
non-beneficiaries in the pre-policy and post-policy periods. In
other words, an estimate of the policy effects could be ob-
tained by comparing the change in the probability of depres-
sion among the beneficiaries between the pre-policy and
post-policy periods relative to the change in the probability of
depression in the control group (non-beneficiaries) over the
same period.

The amount of the BOP benefit varied depending on the
number of beneficiaries in each household; therefore, we di-
vided households according to the number of beneficiaries
and carried out the DD analysis separately in single-beneficia-
ry and double-beneficiary households. In our KoOWEPS data,

BOP
Category Variables Beneficiaries Non-beneficiaries Iltvalue
(n=339) (n=421)
Depression Probable depression, CES-D11=6.7 (%) 54.3 39.0 29.27%%*
Demographic Age, mean (y) 72.7 719 B.47%%*
characteristics Sex, female (%) 69.0 185 B5.1%**
Marital status, without partner (%) 51.3 245 113.8%%*
Education (level) 133.9%**
No education: 1 35.0 171
Elementary/middle school: 2 58.2 555
High school: 3 6.8 27.6
Household scale, person (n) 2.3 2.2 -1.3
Family structure, structurally defective home (%) 29.7 20.0 19.77%**
Economic characteristics Household assets (10° KRW) 445 119.2 g.2%**
Household current income per year (108 KRW) 15.7 20.2 4 .3***
Public pension income (other than BOP) per year (10* KRW) 316 5189 14 4%%*
Private transfer income per year (10* KRW) 3734 436.9 3.0%*
Economic participation, active (%) 29.8 285 02
Homeownership, non-homeowner (%) 25.1 8.0 81.6%**
Relational characteristics ~ Social relationships, satisfied (%) 62.2 68.4 4.8*
Family relationships, satisfied (%) 64.0 789 21.7%%*
Health characteristics Chronic disease, patient (%) 83.2 84.3 0.4.
Hospital healthcare, utilization (%) 16.5 20.2 10.9%*

BOP, Basic Old-Age Pension; CES-D, Center for Epidemiological Studies Depression Scale; KRW, Korean won.

*p<0.05, **p<0.01, ***p<0.001.
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there was no item about the number of beneficiaries in each
household, so we inferred the number of beneficiaries. Using
the maximum benefit for 1 person or a couple, we selected
households that received the maximum subsidy per month
for 12 months. To set the control group, the entitlement age for
the BOP was used. If there was a person aged 70 and over in
2007, the potential number of beneficiaries was 1 (control group
for the single-beneficiary group). If there were 2 such people
and they were married, the potential number of beneficiaries
was 2 (control group for the double-beneficiary group). After
the DD analysis, we conducted a stratified DD analysis for these
2 subgroups.

Generally, in DD analyses, there is a time gap in estimating
the policy effects between the pre-policy and post-policy pe-
riods. However, because of the honeymoon effect [12], the
time lag between the pension benefit and its effect on mental
health was minimized to estimate the policy effect. For statis-
tical analysis, xtmelogit in Stata version 14.0 (StataCorp., Col-
lege Station, TX, USA) was used. The variables included in the
analysis as covariates are shown in Table 1.

Category Variables
Depression Probable depression (CES-D11 score)
Demographic Age (y)
characteristics Sex (female)
Education (level)
No education: 1
Elementary/middle school: 2
High school: 3
Household scale (person)
Family structure (structurally defective home)
Economic Household assets (10° KRW)

characteristics  Hoysehold current income per year (10° KRW)

Public pension income (other than BOP) per year (10* KRW)

Private transfer income per year (10* KRW)
Economic participation (active)
Homeownership (non-homeowner)

Relational Social relationships (satisfied)
characteristics Family relationships (satisfied)

Health Chronic disease (patient)
characteristics

Hospital healthcare (utilization)

Values are presented as mean = standard deviation or percentage.
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the deliberation by the Seoul National University IRB (IRB No.
E1606/003-004).

RESULTS

Sample Characteristics

As presented in Table 1, our sample consisted of 760 indi-
viduals, including 339 beneficiaries (single-beneficiary group:
188; double-beneficiary group: 151) and 421 non-beneficiaries
(controls for the single-beneficiary group: 204; controls for the
double-beneficiary group: 217). In both the pre-policy and
post-policy periods, the BOP beneficiary group had a higher
probability of depression and lower SES than the non-benefi-
ciary group.

The BOP beneficiary group was older than the non-benefi-
ciary group and had a higher proportion of females and the
spouseless. Considering the positive relationship between ag-
ing and depression, the higher age of the BOP beneficiary

BOP, Basic Old-Age Pension; CES-D, Center for Epidemiological Studies Depression Scale; KRW, Korean won.

BOP
Beneficiaries (n=151) Non-beneficiaries (n=217)
2007 2008 2007 2008
6.7+5.3 6.3+5.2 6.2+59 56+55
723+27 737427 722+26 732426
52.9 529 53 B3
23.2 23.2 16.6 16.6
67.6 67.6 59.9 59.9
9.3 93 235 235
24110 24409 23108 23108
0.0 0.0 0.9 09
345+101.6 3594845 139.5+183.6 159.6+£233.7
13.9+141 16.2+£15.0 20.8+14.1 22.7+16.1
25.1466.3 33.3+819 586.94+929.9 606.5+957.7
473713824 513.1£560.1 500.9+617.2 561.5+640.1
358 325 21.2 276
15.9 17.2 2.8 4.1
62.9 62.3 68.7 60.4
75 72.2 86.7 82.0
80.8 88.1 829 86.2
133 11.9 19.8 276
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group might contribute to depression. In addition, having a
spouse is beneficial to the mental health of older adults; there-
fore, the presence of a higher number of the spouseless in the
BOP group might be related to their higher risk of depression.
The number of household members was lower among the
BOP beneficiaries because many older people from this group
lived alone. There were more structurally defective homes,
such as grandparent-grandchild families, among the BOP ben-
eficiaries than among the non-beneficiaries.

The economic assets and income levels of the BOP benefi-
ciaries were lower, and their public pension income level was
less than one-tenth of that of the non-beneficiary group. Al-
most 50% of the non-BOP beneficiaries received public pen-
sion benefits other than the BOP; however, only 14% of the
BOP beneficiaries received other kinds of public pension ben-
efits. Economic participation was higher in the BOP beneficia-
ries, and likely reflected involuntary work for their livelihood,
considering their low income level. In addition, the percent-
age of non-owner-occupiers was more than three times high-
er in the BOP beneficiary group.

Category Variables

Depression Probable depression (CES-D11 score)

Demographic
characteristics

Age (mean, years)
Sex (women, percent)
Education
No education: 1
Elementary/middle school: 2
High school: 3
Household scale (person)
Family structure (structurally defective home)
Household assets (10° KRW)

Economic Household current income per year (10° KRW)

characteristics
Private transfer income per year (10* KRW)
Economic participation (active)
Homeownership (non-homeowner)
Social relationships (satisfied)

Relational Family relationships (satisfied)
characteristics g ronic disease (patient)

Health Hospital healthcare (utilization)
characteristics

Probable depression (CES-D11 score)

Values are presented as mean = standard deviation or percentage.

Public pension income (other than BOP) per year (10* KRW)

Basic Old-Age Pension and Depression

Satisfaction with social and family relationships was lower in
the BOP beneficiary group. In the BOP beneficiary group, the
number of the chronically ill was about the same; however, in-
patient care was less common. Tables 2 and 3 present charac-
teristics in double beneficiary - control households, and single
beneficiary - control households, respectively.

The Policy Effect of the Basic Old-Age Pension
Benefit on Depression

In the DD analysis, the association between the BOP and de-
pression in older adults was not statistically significant for the
whole sample (Table 4). The statistical non-significance of the
DD analysis might be attributed to the small amount of the
BOP benefit. The non-BOP beneficiary group had more access
to other income sources than the BOP beneficiary group.
Therefore, it is difficult to state that the BOP benefit can suffi-
ciently offset the lower ability of the BOP beneficiaries to ac-
cess additional funds, such as other kinds of public pension
benefits or private transfers.

However, as shown in previous studies [8], public pension

BOP
Beneficiaries (n=188) Non-beneficiaries (n=204)
2007 2008 2007 2008
9.0+£59 7.3%£54 6.9+6.6 6.0£5.7
73.1+238 741+238 715+23 725123
81.9 81.9 431 431
92.6 93.6 50.5 52.9
442 442 17.2 17.2
51.1 51.1 52.0 52.0
48 48 309 309
22+16 2.1 21+13 2.0
53.7 53.7 40.2 40.2
526+1519 58.8+165.1 97.6+165.7 140.6£275.6
17.1+£21.0 20.0+27.3 195+16.8 2124195
36.9+187.7 33.94+185.8 446.5+805.6 449.3+805.2
292.9+377.7 301.1+3785 368.8+503.0 413.3+500.3
25.0 19.7 299 299
325 325 13.7 13.2
61.7 56.4 68.1 67.2
58.0 69.2 70.6 716
85.1 92.0 85.8 87.8
19.2 15.4 20.6 19.1

BOP, Basic Old-Age Pension; CES-D, Center for Epidemiological Studies Depression Scale; KRW, Korean won.
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Category Variables OR (95% CI)
After policy (I) 0.836 (0.596, 1.173)
Beneficiary (1) 1.228(0.794, 1.899)

BOP effect (I*II) 0.900 (0.552, 1.467)
Demographic Age 0.987 (0.932, 1.046)
characteristics  Sex (female) 1.412(0.991, 2.013)
Marital status (without partner) 1.316 (0.778, 2.224)

Educational level 0.770(0.588, 1.010)

Household scale 1.004 (0.833, 1.211)

Family structure (structurally 1.440 (0.777, 2.666)
defective home)
Economic Household assets 0.999 (0.998, 1.000)*
characteristics  Household current income per  0.993 (0.981, 1.004)
year

Public pension income (other
than BOP) per year

Private transfer income per year 1.000 (1.000,1.000)
Economic participation (active) 0.951(0.669, 1.351)

Homeownership 1.314(0.851, 2.028)
(non-homeowner)

Relational Social relationships (satisfied)  0.747 (0.556, 1.003)*
characteristics  Family relationships (satisfied) ~0.560 (0.403, 0.776)**

Health Chronic disease (patient) 1.663 (1.096, 2.523)*
characteristics Hospital healthcare (utilization) 1.881(1.323, 2.673)***

1.000 (0.999, 1.000)*

DD, difference-in-difference; BOP, Basic Old-Age Pension; OR, odds ratio; CI,

confidence interval.
*p<0.05, ***p<0.001.
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benefits such as the national pension, which was one of the
control variables, affected mental health positively (Table 4).
Nonetheless, private transfers did not contribute to mental
health.

The utility of the BOP may vary depending on the amount
of the benefit or the characteristics of the beneficiary; thus, we
conducted a stratified DD model according to the household
type (Table 5). No statistical significance was observed for the
BOP benefit in either the double-beneficiary or the single-ben-
eficiary group. Thus, the BOP benefit was not helpful for allevi-
ating depression of older adults in their 70’s.

DISCUSSION

This study provided information regarding the effect of the
BOP on depression in Korea. We used the DD approach instead
of RD for several reasons. First, RD is based on the idea that
observations just below and just above the threshold are fairly
comparable [22]. However, over-65-year-olds and under-65-
year-olds are considerably different, especially in Korea. Most
welfare policies for the old (e.g., the national pension and sup-
port for out-of-pocket healthcare payments) are for those over
65 years of age. The average retirement age in Korea is 62.5

Double-beneficiary
(n= 368)

Single-beneficiary
(n=392)

Category Variable
After policy
Beneficiary
After policy * Beneficiary (BOP effect: DD)
Demographic characteristics Age
Sex (female)

Economic characteristics

Relationalcharacteristics

Health characteristics

Marital status (without partner)

Educational level

Household scale

Family structure (structurally defective home)
Household assets

Household current income per year

Public pension income (other than BOP) per year
Private transfer income per year

Economic participation (active)
Homeownership (non-homeowner)

Social relationships (satisfied)

Family relationships (satisfied)

Chronic disease (patient)

Hospital healthcare (utilization)

Values are presented as odds ratio (95% confidence interval).
DD, difference-in-difference; BOP, Basic Old-Age Pension.
'p<0.1, *p<0.05, **p<0.01.

0.729(0.461, 1.154)
0.812(0.447,1.474)
1.470(0.742, 2.914)
1.021(0.945, 1.103)
1.884 (1.202, 2.954)
(omitted)
0.763 (0.533, 1.092)
0.996 (0.730, 1.358)
0.574(0.033, 10.100)
0.999 (0.997, 1.000)
0.996 (0.977, 1.016)
1.000 (0.999, 1.000)*
1.000(1.000, 1.001)
1.188(0.742, 1.903)
2.167 (1.038, 4.524)
0.703 (0.471, 1.050)
0.668(0.413, 1.081)
1.265(0.744, 2.150)
2.084(1.300, 3.340)

1
1
1
1
1
1

0.928(0.950, 1.568)
1.931(0.955, 3.905)"
0.529(0.252, 1.107)f
0.947 (0.857, 1.046)
0.542 (0.243, 1.207)
3.573(1.286, 9.924)*
0.706 (0.450, 1.107)
1.108(0.777, 1.333)
1.622 (0.705, 3.731)
0.999 (0.998, 1.000)
0.992 (0.975, 1.008)
1.000(0.999, 1.000)
1.000(1.000, 1.001)
0.808 (0.448, 1.460)
1.039(0.570, 1.893)
0.756 (0.471, 1.213)
0.528 (0.324, 0.861)*
2.872(1.391, 5.931)**
1.660 (0.943,2.921)!
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years; therefore, the economic situations of under 65 year-olds
and over 65 year-olds are not proper to compare. In other words,
RD analysis between the elderly and non-elderly may be not
suitable in Korea. Second, our beneficiary groups were defined
as those who got the benefit for the whole year. In the first half
of the year, the eligible age was 70 and over. In other words,
the age group 65-69 years should not be included in our sub-
ject population. Because RD needs a certain cut-off point (thresh-
old), RD is not appropriate for this study. Even though we don't
need a cut-off point in fuzzy regression discontinuity [23], which
the probability of treatment increases at the cut-off but is not
deterministic in, we thought that it is more clear not to have a
fuzzy area to find intervention’s effect.

In the analysis, the basic pension benefit was not statistically
significant for the whole beneficiary group. Likewise, a previ-
ous study showed that the BOP benefit was not considered to
be substantial enough to resolve poverty or relative depriva-
tion [14]. While an income increase following the BOP benefit
could cause economic satisfaction, though only to a limited
extent [14], it does not seem to have to do with a decreased
level of depression symptoms, which are a more complex
mental status.

Nonetheless, economic resources such as household assets
and public pension income have a statistically significant rela-
tionship, despite their slight impact. This point can be seen
from a life course perspective. Household assets are a cumula-
tive resource, and therefore reflect an individual’s economic
life. Additionally, to receive a contributory public pension ben-
efit like the national pension, a person has to make pension
contributions for 10 years or more. Therefore, having more as-
sets and receiving a public pension mean that a person had
spare money to save and was economically active and stable
when he or she was young. Those factors contribute to the
economic instability in vulnerable and old people, and there-
fore could affect their mental health by increasing their risk of
depression.

In addition, satisfaction with family relationships and chronic
diseases affected depression in the single-beneficiary group.
This implies that for old females without a spouse, who
formed the majority of the single-beneficiary group, intimate
relationships with family members are important [20]. Family
relationships and family structure have a huge impact on the
mental health of older adults because of their reduced social
interactions [24]. Similarly, chronic diseases are a major risk
factor for depression in that population [25]. The educational

Basic Old-Age Pension and Depression

level of BOP beneficiaries was also lower, which from a life-
course perspective implies that they could have had a low SES
throughout their lives and that they suffered from its cumula-
tive effect. In a survey in 2017, over 70% of respondents
thought that economic status in adolescence might have an
influence on economic status in older age [26]. In addition,
more economic concerns were shown among those with a
lower education (43.2%) than among those with a higher edu-
cation (25.3%) [27].

In the DD and the stratified DD analyses, the BOP benefit did
not show a statistically significant effect on depression for ei-
ther type of household, using a significance level of 0.05. How-
ever, this result should not be interpreted as implying that
there is no relationship between income security and mental
health. In Korea, economic problems are the largest problem
in older adults, both those living alone and in couples (25.8%)
[28]. Consistent stressful situations might make people de-
pressed and reduce their self-efficacy. Mental health problems
such as depression are linked to suicidal ideation and suicide
attempts [29,30]. In 2017, the National Survey of Older Kore-
ans showed that the most important reason for suicidal ide-
ation was economic problems (27.7%) [31]. Therefore, the
high suicide rate among older Koreans is likely to be due to
economic problems.

In this regard, regular economic assistance such as the BOP
benefit can be helpful because it can ease the burdens of old-
er adults regarding their livelihood [32]. This kind of support
increases both income itself and income stability. Therefore, it
can relieve stress from changing income sources [4]. While un-
recoverable and ongoing economic difficulties are a chronic
stressor [33], a regular and stable income stream can be a pos-
itive influence. This alleviation effect is more evident in vulner-
able groups such as females, low-educated households [34],
low-income households, and the chronically ill [35]. In other
words, the positive effect of the BOP benefit might be crystal-
lized in vulnerable beneficiaries who have limited access to
other economic resources. In this analysis, the difference came
closer to statistical significance in single-beneficiary house-
holds, which are a more vulnerable group. From an economic
perspective, this means that one’s utility from BOP is affected
by the availability of its substitutes.

This study has a few limitations. First, the CES-D was used as
a measure of the outcome variable. The predictive power of
the CES-D might vary depending on race [36] and disease man-
ifestation. Therefore, the CES-D might not be an adequate tool
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to capture the effects of economic stress. Nonetheless, the
CES-D is one of the best indicators in non-clinical settings [37]
and is widely used, making its compatibility high [38]. Second,
we used a DD design to consider the honeymoon effect [12] in
our analysis. Therefore, we captured only the immediate im-
pact of the BOP, not its long-term effects or changes in the pol-
icy impact. Further research is needed to overcome this. Third,
when the parallel assumption is not satisfied, the DD estima-
tor is biased. In this study, since we had only 1 time point be-
fore the research period, it was not proper to check the assump-
tion because of the lack of data. Despite these limitations, this
is one of a few studies to consider the health effects of a pen-
sion system, specifically, a non-contributory pension plan.

This study investigated the impact of the BOP on depression
among older adults in Korea. In this study, the BOP had no sta-
tistically significant relationship with depression, using a sta-
tistical significance threshold of 0.05. However, further research
may more fully explore the positive impact of the BOP. As in-
come sources become more stable, as through weighted in-
creases in the public pension, mental health improves [39],
which is an effect separate from that caused by income level.
The BOP might enable income increment or stabilization re-
gardless of labor participation, which most older adults are
unwilling to do, especially for vulnerable groups such as wid-
owed older females. Although the positive effects of the BOP
on mental health were not confirmed, its potential positive
impact may be high.
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