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Objectives: While older adults using community care services are known to be vulnerable for depression, community care utilization
(CCU) may help to improve the mental health of these elderly. To date, however, it is much less clear how CCU affects depressive
symptoms in the elderly population. This study focuses on the trajectory of depressive symptoms across years of CCU among older
adults in Korea.

Methods: Using the 2006-2019 Korean Welfare Panel Survey, this study is focused on elderly born in 1940 or earlier and selected 3281
persons for baseline interviews in 2006. This consisted of 35 800 person-year observations during a period of 14 years. Panel data anal-
ysis were employed to construct years of CCU.

Results: After controlling for covariates, linear term of years using community care was negatively associated with depressive symp-
toms, but a quadratic term was positively significant. The trajectory of depressive symptoms across the years of CCU follows a U-shaped
curve. Older adults in the first year of using community care reported the highest level of depressive symptoms. However, a significant
and steady decrease in depressive symptoms was observed during the following 9 years of CCU, which then gradually increased. The
level of depressive symptoms at the 14th year of using community care remains significantly lower than the level at the outset of its
utilization.

Conclusions: This finding implies that CCU could be beneficial for improving mental health among older adults.
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INTRODUCTION

Depression is a significant public health problem for older
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adults using community care services. Accompanied by a grow-
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duction in any medium, provided the original work is properly cited. gagement from social activities, and social isolation, all of which
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hike up severe depressive symptoms [2]. Furthermore, the so-
cial stigma of viewing disabled older adults as incompetent
and/or useless may lead them to experience high levels of de-
pression [3,4]. In the past few decades, scientific research has
confirmed that older community care users are vulnerable to
depression worldwide [5-7]. According to research from the
United States, the prevalence of depression among older com-
munity care users was 8.5%, which was a lot higher than the
2.7-4.7% among their counterparts [5]. Another nationally rep-
resentative research suggested that approximately half of older
community care users suffered from a high risk of depressive
symptoms: 38.7% of them had subthreshold depression and
13.4% suffered from major depressive disorders [6]. Similar re-
sults were observed in the European and Korean research [7,8].
In Korea, a study showed that the prevalence of depressive
symptoms was three times as high for community care users
(32.1%) when compared to non-users (9.8%) [8]. Although
these findings may feasibly appear to be intuitive and were
endorsed by a good amount of community care research, re-
cent research has refuted this argument regarding the role that
community care services perform for older adults.

It is commonly acknowledged that community care can be
regarded as an effective policy in promoting psychological
health for older adults. Community care was designed to help
older adults maintain more independence and dignity in their
homes whenever health and/or physical functions deteriorat-
ed [9]. It covers a wide range of community-based and home-
based healthcare services (such as home-visit nursing and ser-
vices), as well as social care services (i.e., housekeeping tasks,
day/night care, companion care activities, and/or lifelong edu-
cation, etc.). Older adults, in the initial years of community care
utilization (CCU), may inevitably be linked to a high risk of de-
pressive symptoms for several reasons, though a whole spec-
trum of community care services may assist coping and exert
beneficial effects on stress-related mental health problems
amidst older community care users [10,11]. First, community
care services could improve the quality of life and cultivate
self-confidence, as the services provide home-visits nursing
care, physical therapy, and psychological support for the el-
derly [11,12]. Second, older adults could foster a perception of
proficiency or a sense of autonomy with living independently
in their own homes, since community care plays an important
part in meeting the elderly’s daily needs, such as dressing,
bathing, serving meals, and/or mobility, etc. [13]. Third, collab-
orative community care services (companion care activities,
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social activities, and/or communication programs) has been
linked to mild or severe geriatric depression. In community
services, appropriate intervention strategies could be effective
for the improvement of late-life mental health in these care
settings [14,15]. Community care services can be a substantial
source of instrumental, emotional, and social support against
depression in older adults. We assume that the higher risk of
depressive symptoms among older community care users
could occur, since previous research has focused on the men-
tal health of CCU only over a brief period. In community care
settings, however, current research has been limited when at-
tempting to fully account for the long-term effect of commu-
nity care on mental health problems among older adults.

According to clinical research for 3 months, 6 months, and
12 months of interventions with 306 community care users in
the United States, significant improvement in depressive symp-
toms over time was observed [16]. A study analyzing 250 old-
er, Canadian, community care users noted a beneficial effect
from a nurse-led, care program for depression, cognitive func-
tion, and anxiety [12]. In a Korean study, older adults using
community care services experienced significantly less de-
pressive symptoms than their counterparts without such care
(24.0 vs. 39.3%) [17]. However, some empirical research could
not find any beneficial effect for CCU on mental health [18-20].
Although the degree of depression among older adults may de-
cline through community care services, a meta-analysis using
22 studies could not suggest any conclusive evidence for the
effectiveness of community care for an improvement in men-
tal health [20]. Despite the controversy around the roles of
community care on mental health, a dearth of research focuses
on the applicability of long-term community care for older
adults’mental health in their community settings. Understand-
ing the mental health trajectory appears foundational for ef-
fectively addressing how the impact of community care upon
depressive symptoms was created. Thus, this study will ex-
pand previous research by focusing on the trajectory of de-
pressive symptoms across 14 years of CCU and by identifying
the potential influence of care on depression with long-term
trajectories.

METHODS

Data Source
Data for this study were derived from the Korean Welfare
Panel Survey (KOWEPS, 2019): a nationally representative pan-
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el survey conducted from 2006 to 2019 (14 years). The 2006
KOWEPS was drawn from the total Korean population, aged
15 and over, who live in the 17 provinces and 243 cities, gun,
and gu in Korea (n=13 799). A multistage cluster, random sam-
pling procedure was used to select respondents. Data were col-
lected from November 6, 2006 to January 19, 2007, using Com-
puter-Assisted Personal Interviewing. This study is focused on
elderly born in 1940 or earlier, to reduce a cohort effect on the
effectiveness and pattern of CCU. These are the generation
who spent their youth during the turmoil of Japanese colonial
era as well as the Korean War. Compared to those born in
1950s or later, they experienced not only extreme poverty and
least access to education, but also significantly higher rates of
depression and lower rates of positive health [21,22]. The sub-
jects of this final sample were 3281 individuals aged 65 or old-
erin 2006, and 1746 in 2019. We analyzed the data from all 14
waves of data collection, conducting every observation where
information on depressive symptoms and CCU (36 334 person-
year observations, baseline=3281) were available.

Measures
Symptoms of depression

Depressive symptoms were assessed with the 11-item ver-
sion Center for Epidemiological Studies Depression Scale (short-
form, 11-item version CES-D) [23]. This scale measured how
often the elderly experienced depressive symptoms during
the past week (e.g., ‘I felt depressed’;‘l did not feel like eating;
my appetite was poor’;‘l had trouble keeping my mind on
what | was doing’). Participants responded to each item using
a 4-point Likert scale from rarely or none of the time (0) to
most or all of the time (3). Among the 11 questions, the “l was
relatively well” and “I live without complaints” were reverse-
coded to calculate the total of 11 questions. Total scores rang-
ing from 0 to 60, were calculated by multiplying the sum of 11
items on the CES-D scale by 20/11. Cronbach’s alpha of de-
pression scale for this sample was 0.871.

Community care utilization

The main independent variable was the time of years of
CCU. Community care was defined by the public programs
provided with total or partial assistance from public institu-
tions and the public sectors. More specifically, community care
programs included: (1) home-based services from long-term
care insurance (LTCI) of Korea, (2) customized care services for
those who are not eligible for the LTCI services, (3) basic care
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services provided to the elderly living alone who do not need
nursing services, (4) home-based elderly support services tar-
geting low-income older people who do not need long-term
care insurance, and/or (5) home-based welfare services.

Among the welfare services of older adults, community care
services were (1) home-visit nursing and healthcare services,
(2) home-visit services: dressing, bathing services, (3) day and
night care, (4) home-visit housekeeping services (cleaning,
laundry, meal preparation, etc.), (5) free meal supplies (no self-
pay), (6) meal delivery services, (7) transportation and com-
panion care, (8) social participation programs, etc. The respon-
dents who answered ‘yes’ to any of these items was classified
as one year of CCU at each survey year. To measure the num-
ber of years in CCU for each senior citizen, we added the year
of CCU sequentially for 14 years from 2006 to 2018.

Potential covariates

Demographic factors (age, birth cohort, gender, marital sta-
tus) and socioeconomic factors (education, household income,
living alone), and health conditions (self-rated health, chronic
diseases) were considered as potential covariates. Age was
considered to be a stable, continuous variable, whereas birth
cohorts were categorized into four five-year birth cohorts
(born 1926 or earlier, 1926-1930, 1931-1935, 1936-1940). Mar-
ital status had two categories: currently married (reference),
currently unmarried (single/widowed/separated/divorced).
Education levels were split into ‘elementary school or less, ‘ju-
nior high school, ‘high school or more (reference). The equal-
ized household income (=total household income/family size
0.5) was divided into tertiles. Living alone was categorized as
“yes” or "no”. Self-rated health was grouped into three catego-
ries: (1) good, (2) average, and (3) poor. Chronic diseases were
categorized as ‘yes’ or 'no! We treated covariates of age, live
alone, marital status, self-rated health, and chronic diseases as
time-varying covariates, whose values can change across time.
Otherwise, covariates of cohort, gender, education, years of
CCU, were treated as time-invariant covariates.

Statistical Analysis
Descriptive statistics were calculated to understand the

weighted percentages of demographic, socioeconomic, and
health-related variables. Conducting a test for interaction, there
was no statistical gender difference in the relationship between
the number of years of CCU and depressive symptoms (F-val-
ue: 1.04, p-value: 0.411). Initially, we also checked for multicol-
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linearity among independent variables. No multicollinear ex-
planatory variables were found in this sample (variance infla-
tion factor: 1.15-4.51; tolerance value: <0.72).

We used a sequential modeling strategy for the multivariate
portion of the analysis, progressively adjusting for our panel
data analysis to assess the relationship between years of CCU
and change in depressive symptoms. As widely used in social
science, epidemiology, and/or econometrics, panel data analy-
sis can analyze two-dimensional (cross-sectional, longitudinal)
panel data.

There are time-variant variables (age, marital status, educa-
tion, household income, living alone, the number of years of
CCU, and time-invariant variables (gender, birth cohort). In or-
der to utilize some of the virtues of fixed effects and random
effects methods, we performed a hybrid model for the analysis,
after performing the Hausman-test (F-test: 3.64, p<0.001). We
decomposed years of CCU into two parts, one representing
within-person variation and the other representing between-
person variation [24]. As group-mean centering, deviation scores
of years of CCU from its within-person mean were calculated.
The calculation of centered predictor is similar to the compu-
tational method for the fixed effects estimates. Furthermore,
we can calculate coefficients for time-invariant predictors (gen-
der, birth cohort).

Panel data, by blending the inter-individual differences and
intra-individual dynamics has several advantages over cross-
sectional or time-series data [25]. First, panel data can control
individual specificity. Panel data analysis can control both indi-
vidual and time characteristic effects that are impossible in
time series or cross-sectional analysis. Second, panel data pro-
vide more accurate inference of model parameters than cross-
sectional data, as it contains more degrees of freedom and
sample variability. Third, panel data contain information on
both the intertemporal dynamics and the individuality of the
entities may allow researchers to control the impact of omit-
ted or unobserved variables.

The first model included an age and birth cohort and years
of CCU to examine variability in depressive symptoms across
the years within its care utilization. It would be good to control
all three axes of time (age, period [time], and birth cohort) to
exclude the potential confounders. However, age and time ef-
fects cannot be considered at the same time, because of per-
fect multicollinearity. Both years of CCU (the centered variable)
and mean years of CCU (person-specific mean year) were in-
cluded as predictors in this model. Years of CCU (the centered
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variable) as linear and quadratic terms were included in the
model to test a curvilinear relationship between years of CCU
and depressive symptoms. In model 2, we affixed the control
variables (i.e., gender, marital status, education, household in-
come, living alone). Finally, the reference model was reexam-
ined in expanded models that included self-rated health and
chronic diseases. The adequacy of fit for growth model was
tested through the Akaike information criterion (AIC) and the
Bayesian information criterion (BIC). All analyses were con-
ducted by Stata version 17 (StataCorp., College Station, TX,
USA) and SAS version 9.4 (SAS Institute Inc., Cary, NC, USA).

Ethics Statement

Research involved secondary data analysis of the KOWEPS
(2006-2019), which were approved by the Bioethics Commit-
tee (approval No. 33109, Statistics Korea). In addition, they are
non-aggregated data which are carefully modified and then
reviewed to ensure that no individual is directly or indirectly
identified.

RESULTS

The descriptive characteristics are presented in Table 1 and
the sample at baseline (n=3281) were weighted to account
for sampling design. The mean depression score was 7.92+
0.12. Person years of CCU is 2.97 £0.06 through the 14 survey
years. The mean age of the participants was approximately
71.97 £4.76 years. Approximately 43.4% of respondents were
in a 1936-1940 birth cohort; 28.9% were in a 1931-1935 birth
cohort; 15.5% were in a 1926-1930 birth cohort; and 12.3% in
the oldest birth cohort. The sample consisted of 41.4% men
and 58.6% women. As regards marital status, 60.1% were cur-
rently married, whereas 39.9% were currently unmarried. Ap-
proximately 67.7% of the respondents had earned elementary
school or less, whereas 12.3% of them have a junior high
school diploma, and 20.1% have a high school diploma or
more. Approximately 20% of the respondents were living
alone. In terms of health conditions, 60.4% of the respondents
rated their health as poor, whereas less than one-fourth
(70.8%) had at least one chronic disease.

The results from panel data analysis predict depressive symp-
toms, using the stepwise process (Table 2). Based on model fit,
linear and quadratic terms for age and years of CCU were in-
cluded in the model. After adjusting for an age and birth co-
hort, the association between years of CCU (within-person
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Table 1. Weighted descriptive characteristics and depressive
symptoms among older adults at the 2006 baseline inter-
views in the Korean Welfare Panel Survey (n=3281)

Table 2. Panel data analysis predicting depressive symptoms
among older adults in the 2006-2019 Korean Welfare Panel
Survey (n=35 800)

Characteristics Mean + SD or n (%) Variables Model 1 Model 2 Model 3

Depression Age
0-33 7.9240.12 65 or over -0.01(0.02) -0.01(0.02) -0.01(0.02)

Years of CCU' Age*age 0.03(0.01)***  0.02(0.01)***  0.02(0.01)***
0-14 2.97+0.06 Birth cohort

Age (y) 1936-1940 Reference Reference Reference
65 or over 71.97+4.76 1931-1935 1.01(0.18)***  0.74(0.17)***  0.55(0.15)***

Birth cohort 1926-1930 1.90(0.21)***  1.42(0.200***  1.11(0.19)***
1936-1940 1328 (43.4) <1926 1.87(0.24)***  1.36(0.23)***  1.17(0.21)***
1931-1935 979(28.9) Years of CCU'

1926-1930 556 (15.5) 1-14y -0.16 (0.03)*** -0.15(0.03)*** -0.12 (0.03)***
<1926 418(12.3) Years of CCU*Years of CCU'

Gender 1-14y 0.02 (0.01)** 0.02 (0.01)* 0.02 (0.01)*
Men 1358 (41.4) Mean years of CCU?  0.19(0.04)*** -0.01(0.04) -0.01(0.03)
Women 1923 (58.6) Gender

Marital status Men - Reference Reference
Currently married 1973 (60.1) Women 1.34(0.16)***  1.11(0.15)***
Currently unmarried 1308 (39.9) Marital status

Education Married Reference Reference
High school or more 658 (20.1) Currently unmarried 0.01(0.16) 0.19(0.15)
Junior high school 402 (12.3) Education
Elementary school 2221(67.7) High school Reference Reference

Household income Junior high school 0.29(0.25) 0.23(0.23)
Low 1095 (33.4) Elementary school 0.95(0.20)***  0.72(0.19)***
Average 1093 (33.3) Income
High 1093 (33.3) High - Reference Reference

Live alone Middle - 0.72 (0.09)***  0.65(0.09)***
No 2623 (80.0) Low - 1.41(0.100**  1.31(0.10)***
Yes 658 (20.0) Living alone

Self-rated health No - Reference Reference
Good 757 (23.1) Yes - 0.45(0.15)***  0.39(0.14)**
Fair 542 (16.5) Self-rated health
Poor 1983 (60.4) Good - - Reference

Chronic diseases Fair - - 0.47 (0.08)***
None 957 (29.2) Poor - - 2.34(0.08)***
One & more 2324 (70.8) Chronic diseases

SD, standard deviation; CCU, community care utilization. None - - Reference

"Years of CCU per each older adult (1-14 years). One & more - - 0.17(0.09)"

-2 log likelihood 196 210 195797 194721

variation) and depressive symptoms were negatively signifi- AIC 196 220 195807 194731

BIC 196 252 195839 194 763

cant, whereas the quadratic term of years with CCU was posi-
tively significant (model 1). The association between years of
CCU and depressive symptoms persisted even after adjusting
for individual differences and health conditions. Meanwhile,
the association between mean years of CCU (between-person

Values are presented as B (standard error).

CCU, community care utilization; AIC, Akaike information criterion; BIC,
Bayesian information criterion.

"Years of CCU: deviation scores of years of CCU per each older adult (1-14 years).
“Mean years of CCU: person-specific mean years of CCU.

'p<0.1, *p<0.05, **p<0.01, ***p<0.001.

499
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Depressive symptoms

Years of CCU

variation) and depressive symptoms were positively signifi-
cant in the reduced model, but the relationship disappeared
after controlling for potentially confounding factors.

Figure 1 depicts graphically the changes of depressive symp-
toms across years of CCU. As the graphic shows, the trajectory
of depressive symptoms has a quadratic shape as regards
years of CCU among older adults aged 65 and over. First, levels
of depressive symptoms were highest among elderly in the
first year of CCU. Then, depressive symptoms declined signifi-
cantly over the 9-year interval of CCU, but steadily increased
through the ensuing 14 years of receiving care. However, the
beneficial effects of CCU on depressive symptoms were not
completely eliminated over longer periods in such care.

DISCUSSION

Using 14 waves of panel data, the goal of this study was to
investigate the impact of CCU on depressive symptoms
among older adults aged 65 and over. Furthermore, this study
aimed to identify the trajectory of depressive symptoms
across 14 years of CCU. This study expanded on previous re-
search by tracing the long-term effect of CCU on mitigating
depressive symptoms. In this present study, we have uncov-
ered two important, evidential results that are related to CCU
among the elderly population. First, CCU appears to act pro-
tectively against depressive symptoms for older community
care users. Second, the trajectory of depressive symptoms
across 14 years of CCU showed a U-shaped pattern: in the first
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year of CCU, the highest level of depressive symptoms was
found, and then ameliorated significantly for up to 9 years af-
ter CCU. Furthermore, the protective effect of CCU on depres-
sive symptoms still remains, though it seems to gradually weak-
en after 9 years of community care usage. Although, with be-
ginning CCU, older community care users seem to suffer from
higher levels of depressive symptoms, the beneficial effect of
these care services were evident in regards to community
care’s long-term utilization. Accordingly, these findings will of-
fer an important contribution to this knowledge about the
whole spectrum wherein the long-term effect of community
care services shall curtail the depressive symptoms among
older community care users.

In agreement with an enormous amount of evidence, this
study’s result identified that the highest level of depressive
symptoms shift from the first stage of CCU amidst older adults.
Several findings mirror this study’s evidence, which reported
the highest risk of depressive symptoms among older com-
munity care users [5,6,8,26]. It is commonly accepted that so-
cial isolation and loneliness followed by serious medical condi-
tions are closely related to an increased risk of persistent de-
pressive symptoms [15,27]. In fact, Korea's community care
policy was implemented to provide care for older adults who
have difficulties in carrying out their daily lives, due to severe
chronic diseases, disabilities, and/or dementia. The elderly’s
poor health status could lead to feelings of helplessness in car-
rying out their basic daily needs, which could bring on despair
and depression in their community care settings [15,28]. In
the initial stage of CCU, older adults, in particular, may fall into
vicious cycles of helplessness that’s fueled by distressing social
and psychological problems [17]. This finding suggests that
special intervention programs should aim at reducing depres-
sive symptoms that pressure, older adults who had at first rev-
eled in the community care settings.

Interestingly, our results indicated the long-term effects of
community care services on depressive symptoms among older
community care users. Moreover, the effect of CCU on depressive
symptoms showed a U-shape pattern. Our findings offered im-
portant evidence suggesting that long-term utilization of com-
munity care may reduce the high risk of depressive symptoms
among older adults using community care for the first time.

Although previous studies have yielded inconsistent results
in various populations, the U-shape curve in depressive symp-
toms across 14 years of CCU can be interpreted as showing
that community care service’s beneficial role with depressive
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symptoms is very evident. Despite inconclusive results from a
meta-analysis by Burns et al. [20], the highest level of depres-
sive symptoms inside CCU's first stage had substantially declined
after up to 9 years of using such care. A systematic review of
3 studies, on the link between psychogeriatric community care
and mental health, has proposed that community care inter-
ventions were effective in fewer admissions to hospital and
nursing homes, as well as lower costs for this care [29]. Further-
more, the effectiveness of community care services may be es-
sential for managing these social skills [29,30]. Given the diverse
community care services including home-visit nursing, com-
panion care activities, and/or lifelong education, community
care covers daily living skills and daytime activities. Accordingly,
older community care users can cultivate the perception of
competence or healthy self-concepts as they perceive that their
performing activities are self-determined. By engaging in so-
cial activities inside their community care settings, older adults
can perceive of themselves as social beings who cope with
stressful circumstances that potentially threaten their mental
health [14,31].

This study had several strengths. By employing the panel
design from 2006-2018 KOWEPS, this research provided rela-
tively accurate results. In addition, the nationwide large sample,
over a 14-year period, allows us to analyze how continuous
utilization of community care affects mental health across time.
To our knowledge, there is no evidence that supports depres-
sion’s trajectory across long-term years of CCU. However, this
study has several limitations. First, attention should be paid to
the research results, since attribution bias could occur in a spe-
cific group selectively during the observation period across the
14 years of the panel survey. Second, omitted variable bias can
influence on this study’s result, although multivariable models
were used to control confounders. Possible risk and protective
factors, such as biological, psychological, social factors, may
interlink and influence depressive symptoms. In this study, how-
ever, we used panel data analysis which deals with omitted
variable bias due to heterogeneity in the data. Third, due to
small population who receiving sub-parts of community care
services, this study also fails to investigate the distinct effect of
each care service that may drive the relationship between CCU
and depression. Fourth, we need to pay attention to the inter-
pretation for sample, since this study’s sample was limited the
elderly born in the year of 1940 or earlier. Further research is
needed to fully understand which care services could be more
effective for depression, and whether long-term care services
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could reduce depression for all older adults.

Despite this study’s shortcomings, in our knowledge, our
findings provided useful evidence that community and home-
based care services could be used as an effective intervention
strategy that integrates community mental health and aged
care services to address service fragmentation. Furthermore,
our findings can be generalized to the Korean elderly popula-
tion, since this study utilized the representative sample of the
2006-2019 KOWEPS.

In conclusion, our study highlights the importance of com-
munity care as a key intervention tool for older adults to sus-
tain psychological wellbeing in community care settings. The
findings implied that community care services might expand
and be utilized in communities as a useful strategy for mental
health interventions in vulnerable, older adult populations.
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