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Objective Contact frequency with adult children plays a critical role in late-life depression. However, evidence on possible moderators
of this association remains limited. Moreover, considering alterations in contact modes after the coronavirus disease-2019 pandemic,
there is a need to investigate this association post-pandemic to develop effective therapeutic interventions.

Methods This study included 7,573 older adults who completed the Living Profiles of the Older People Survey in Korea. Participants’
contact frequency and depressive symptoms were analyzed. Regression analysis was performed after adjusting for covariates. The mod-
erating effects of variables were verified using a process macro.

Results Multivariable logistic regression analysis revealed that infrequent face-to-face (odd ratio [OR]=1.86, 95% confidence interval
[CI]=1.55-2.22) and non-face-to-face contact (OR=1.23, 95% CI=1.04-1.45) in the non-cohabitating adult children group was associat-
ed with a higher risk of late-life depression compared to that in the frequent contact group. Linear regression analysis indicated consis-
tent results for face-to-face and non-face-to-face contact (estimate=0.458, standard error [SE]=0.090, p<0.001 and estimate=0.236, SE=
0.074, p=0.001, respectively). Moderation analysis revealed that the association between late-life depression and frequency of face-to-
face contact was moderated by age, household income quartiles, number of chronic diseases, physical activity frequency, presence of
spouse, nutritional status, and whether the effect of frequency of non-face-to-face contact on late-life depression was increased by par-
ticipation in social activity, frequent physical activity, and good cognitive function (p for interaction<0.05).

Conclusion Frequent contact with non-cohabitating children lowers the risk of depression later in life. Several variables were identified
as significant moderators of contact frequency and depression symptoms. Psychiatry Investig 2023;20(8):758-767
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INTRODUCTION

Late-life depression is associated with deterioration in func-
tion and quality of life among older adults and is emerging as
a major global problem given the increase in the older adult
population.' Late-life depression is a multidimensional disease
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that requires intervention using a biopsychosocial approach.?
Several studies have reported that social support and interper-
sonal interactions improve depressive symptoms in late life.**
Social engagements decrease in later adulthood due to retire-
ment, health issues, and bereavement.® Recent reductions in
family size and rapid simplification of generations have exac-
erbated this decrease. Thus, single older households are be-
coming a general type of household in late life emphasizing
the need to promote social engagement to mitigate late-life
depression.’

Among the various forms of social engagement in late life,
interactions with families are of particular importance. Several
studies have demonstrated that older single households are
more vulnerable to depression compared to households with
family members,*” which supports the importance of familial


http://crossmark.crossref.org/dialog/?doi=10.30773/pi.2023.0083&domain=pdf&date_stamp=2023-08-18

interactions. Studies on the effects of interaction with families
on late-life depression are being actively conducted. Previous
studies have reported that depressive symptoms increase as
the frequency of face-to-face contact with family members de-
creases,'’ and the risk of depression is highest in older adults
with a low frequency of face-to-face and phone calls with non-
cohabitating adult children." Another study reported that
face-to-face contact has a unique impact on reducing late-life
depression when social contact among older adults was clas-
sified as face-to-face or non-face-to-face.”

Nevertheless, the majority of these studies were conducted
before the 2010s. Accordingly, it is necessary to re-examine
late-life depression considering the increased number of older
single households and greater reduction in family size. In ad-
dition, no study to date has identified specific groups that are
more strongly affected by the frequency of contact with non-
cohabitating children, which has resulted in non-selective, less
efficient intervention strategies. Considering the notable in-
crease in depression among older adults whose frequency of
face-to-face contact decreased after the coronavirus disease-2019
(COVID-19) outbreak and the observation that increased non-
face-to-face contact frequency did not compensate for the de-
crease in face-to-face contact,” there is an urgent need to in-
vestigate the effects of altered mode of contact with non-
cohabitating children after the COVID-19 pandemic.

Therefore, this study aimed to assess the correlation between
the frequency of face-to-face and non-face-to-face contact
with non-cohabitating adult children and late-life depression
after the COVID-19 pandemic. We hypothesized 10 possible
moderators and evaluated the moderating effect of each mod-
erator on the correlation. Identifying groups of older adults
that are more affected by contact with their children will pro-
vide deeper understanding of the relationship between late-life
depression and family contact in older adults, thus affording
novel insights for intervention targets in the community.

METHODS

Participants

Participants were recruited from the Living Profiles of Older
People Survey (LPOPS) conducted by the Ministry of Health
Welfare and Family in 2020. LPOPS 2020 is a nationwide rep-
resentative survey conducted from September 14, 2020 to No-
vember 20, 2020 across 17 cities and provinces in Korea. A
stratified cluster sampling method based on geographic and
demographic information was applied. This was a population
survey of senior citizens aged 65 years or older living in gen-
eral residential facilities. Participants were informed of the sur-
vey face-to-face by trained interviewers who visited the par-
ticipants’ homes. After sufficient explanation was provided and
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consent was received, the survey was conducted using the Tab-
let-PC assisted personal interview method. Confidentiality
and anonymity were guaranteed. We obtained permission to
use the study data from the Korea Institute for Health and So-
cial Affairs.

Individuals who met the following criteria were excluded
from the analysis: no adult children, living with adult children,
cognitive decline, disability affecting survey performance (brain
lesions, hearing and/or speech impairments, and intellectual
disability), missing main outcome data (Korean version of the
short form of the Geriatric Depression Scale [SGDS-K] score),
missing covariates, or main exposure. For cognitive decline, as
the LPOPS 2020 is a community-based survey, this study cir-
culated the mean and standard deviation (SD) from the sur-
vey population (n=10,097). The mean 2 SD of the survey was
13.011. This study defined participants with the Mini-Mental
State Examination-Dementia Screening (MMSE-DS) score
<13 points as having cognitive impairment, and these partic-
ipants were excluded. In total, 7,573 participants were includ-
ed in the final analysis (Figure 1).

The study was approved by the Institutional Review Board
of Ajou University Hospital (AJOUIRB-EX-2023-016). At the
time of the survey, written informed consent was obtained
from all participants.

Assessments and measurements

Depression

Late-life depression was the primary outcome of interest.
To measure depression, the SGDS-K developed by Yesavage
and Sheikh'* and localized by Bae and Cho" was used. This scale
consists of 15 questions and responses are designated “yes” or
“no” The SGDS-K scores range from 0 to 15 and are strongly
correlated with the 30-item Korean version of the Geriatric
Depression Scale.'® A higher combined score indicates greater
severity of depression. Positive questions were reversely con-
verted to scores. A community-based study in Korea suggest-
ed that the optimal cutoft point for screening major depres-
sive disorder was an SGDS-K score 28, and the sensitivity and
specificity of the findings were 93.6% and 76.0%, respectively.
The SGDS-K has satisfactory reliability (Cronbach’s a=0.90)
and validity."*">'” In this study, a binary divided variable based
on an SGDS-K score of 8 points and continuous variable based
on the total score were used for analysis.

Frequency of contact

The frequency of contact with non-cohabitating adult chil-
dren was the primary exposure of interest and was assessed
using written questions posed by trained interviewers. Partici-
pants were asked, “How often have you met your children liv-
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Living Profiles of Older People Survey 2020
(N=10,097)

No adult children (N=653)
Living with adult children (N=1,396)
Cognitive decline (N=301)

Disability affecting survey performance (N=83)

and intellectual disability (N=4)
Missing in main outcome (SGDS-K score) (N=70)

(MMSE-DS <13, mean-2 standard deviation from total survey group)

Brain lesion (N=19), hearing impairment (N=56), speech impairment (N=4),

Missing in covariates or main exposure (frequency of contact) (N=21)

Y

Final analytic subjects
(N=7,573)

Figure 1. Flow chart of participants. MMSE-DS, Mini Mental State Examination-Dementia Screening; SGDS-K, Korean version of the 15-

item Geriatric Depression Scale.

ing separately over the past year?” and “How often have you
been in touch with your children living separately over the past
year? (mutual response options were available for e-mail, let-
ter, etc.).” Seven response options were available for the two
questions, ranging from 1 (“more than 4 times a week”) to 7
(“hardly ever”).

Several studies have suggested accurate classification crite-
ria for the frequency of social contact with non-cohabitating
children; however, a previous study demonstrated that late-
life depression increased as the frequency of visits/contact with
children decreased."”® In addition, talking on the phone more
than once a week and having face-to-face contact at least once
a month was associated with a lower risk of developing depres-
sion in older adults compared to that of those who lacked this
contact."” However, this study was conducted before the CO-
VID-19 outbreak. Considering the responses of the LPOPS
survey, decreased frequency of face-to-face contact due to the
COVID-19 pandemic and social distancing policies, and in-
creased frequency of non-face-to-face contact, which is less
burdensome,”* this study divided the frequency of contact
using different standards. The frequency of face-to-face con-
tact was classified as at least once every 3 months or less, and
the frequency of non-face-to-face contact was classified as at
least twice a week or less. The classification was determined
dichotomously by assessing the number of contact frequen-
cies corresponding to the 50th percentile, referring to studies
conducted after the COVID-19 outbreak."*” Based on this new
classification, this study was able to identify intuitive and real-
istic intervention cutoff points for contact frequency and cre-
ate a campaign with a public purpose.

Covariates
The covariates assessed in this study were age, sex, years of

education, quartiles of household income, area of residence, cur-
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rent smoking, alcohol intake, number of chronic diseases diag-
nosed by physicians, cognitive function, presence of spouse, and
the number of non-cohabitating adult children. The categories
of alcohol intake and household income quartiles were derived
based on the entire population of LPOPS study participants.

Residency was defined using the Korean administrative di-
vision system. The smallest subdivision level of the rural gov-
ernment, i.e., town (eup) or township (myeon), was defined as
rural. The smallest subdivision level of the urban government,
i.e.,, neighborhood (dong), was classified as urban.

The number of chronic diseases was counted when older
adults responded that they had a physician-diagnosed disease.
The questionnaire included seven cardiovascular diseases (hy-
pertension, stroke, hyperlipidemia, angina pectoris, myocar-
dial infarction, heart failure, and arrhythmia), two endocrine
diseases (diabetes and thyroid disease), five musculoskeletal
diseases (arthritis, osteoporosis, back pain, sciatica, and frac-
ture or aftereffect of accident), three pulmonary diseases (chron-
ic obstructive pulmonary disease, asthma, and tuberculosis),
four cardiovascular diseases (cataracts, glaucoma, chronic oti-
tis media, and senile hearing loss), oncologic diseases (all can-
cers), three gastrointestinal diseases (ulcer or gastritis, hepati-
tis, and liver cirrhosis), three genitourinary diseases (chronic
kidney disease, benign prostate hyperplasia, and urinary in-
continence), and other diseases (anemia and chronic dermato-
logic disease).

Cognitive function was measured using the MMSE-DS. Han
et al.” standardized the MMSE-DS, thereby improving the
limitations of the Korean version of MMSE, and prepared a
cognitive function evaluation tool that accurately reflects the
demographic and cultural characteristics of older adults in Ko-
rea. The reliability (Cronbach’s a=0.826) and validity of these
tools have been verified.* The MMSE-DS includes items for
orientation, memory registration and recollection, concentra-



tion, naming, language, understanding, and judgment. The
scores ranged from 0 to 30, with higher scores indicating better
cognitive function. In this study, the cutoft point of the MMSE-
DS for cognitive decline was defined as 13 or lower (mean mi-
nus 2 SD of the total participants). In this process, we did not
use the existing suggested MMSE-DS cutoff values to define
cognitive impairment. The reason we wanted to exclude pa-
tients with cognitive impairment was due to recall bias, and
considering this, we determined that a somewhat stricter def-
inition was necessary rather than a broad one.

Possible moderators

Ten possible moderators were suggested in this study: sex,
age, quartiles of household income, total number of chronic
diseases, participation in social activities, participation in re-
ligious activities, frequency of physical activity (days per week),
cognitive function, presence of spouse, and nutritional status.
Previous studies have reported that each of the 10 possible
moderators is associated with social contact or depression. The
effects of age, sex, and social interactions on the mental health
of older adults are well-established. With regards to social in-
teraction, religious activity has been reported to reduce depres-
sion** and social support from friends has been demonstrated
to act as a buffer in relation to negative life events and depres-
sive symptoms.'>* Previous studies have indicated that both
friends and spouses are strongly associated with depression.*
Further, reports suggest that social activity is closely related to
physical activity, and several studies have demonstrated that
physical activity itself is closely associated with mental health.”
Further, health conditions are strongly related to depression
in older adults, and social support from children may attenu-
ate the symptoms.” Based on these results, health conditions
can be subdivided into the total number of chronic diseases,
cognitive function, and nutritional status.”®*' In addition, the
lower the income, the greater the effectiveness of depression-
related social support for reducing depression.” Thus, these
variables were considered to have moderating effects on the
relationship between contact with non-cohabitating adult chil-
dren and late-life depression. Based on above studies, three
geriatric psychiatrists selected 10 possible moderators after
in-depth discussions.

With regard to household income quartiles, number of
chronic diseases, and cognitive function, definitions used for
covariables were applied. Nutritional status was measured us-
ing the “Determine Your Nutrition Health” checklist devel-
oped by the Nutrition Screening Initiative (NSI). The total
score was 21 points, which was calculated using 10 items of
the NSI, (0 to 2 points, good; 3 to 5 points, moderate nutri-
tional risk; and 6 or more points, high nutritional risk).
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Statistical analysis

Descriptive statistics were computed. For each contact fre-
quency group, categorical and continuous variables were com-
pared using the chi-square test and t-test/analysis of variance
for trends, respectively. For depression, two variables were used:
a binary variable based on the SGDS-K score of 8 points and
a continuous variable using the total score. After checking for
multicollinearity; logistic regression and linear regression anal-
yses were used to examine the association between the fre-
quency of contact and risk of late-life depression. The Hosmer—-
Lemeshow test and Durbin—Watson statistics were used to
confirm the goodness-of-fit of the regression model. Regres-
sion analysis using process macro v.4.0 (model 1; https://www.
processmacro.org) was conducted to determine the interac-
tional effects of the various possible moderators. Unadjusted
and adjusted odds ratios (ORs) were calculated using 95% con-
fidence intervals (CIs). A p<0.05 were considered statistically
significant. Data were analyzed using Statistical Package for
Social Sciences (IBM SPSS Statistics 28.0; IBM Corp., Armonk,
NY, USA).

RESULTS

General characteristics of participants

The general characteristics of the participants according to
frequency of the contact group are presented in Table 1. The
mean age of participants was 73.2 (SD=6.3) years. Of partici-
pants, 41.4% were males and 58.6% were female. The mean
number of years of education of the participants was 8.4 (SD=
3.9) years. Household income was categorized into a quartile
variable based on 10,097 persons in the first draft, with ratios
of 26.8%, 27.8%, 27.2%, and 18.2% according to each income
level. Of participants, 69.9% lived in urban areas, 11.1% were
current smokers, and 37.6% were current drinkers. The mean
number of chronic diseases was 1.8 (SD=1.5), and the mean
MMSE-DS score was 25.0 (SD=4.0). Among the study partic-
ipants, 63.4% had a spouse. The mean number of non-cohab-
itating adult children was 2.9 (SD=1.2). Significant baseline
group differences were observed in the years of education,
household income quartiles, area of residency, and alcohol
intake in the frequent and less frequent face-to-face contact
groups. In the frequent or less frequent non-face-to-face con-
tact group, significant baseline group differences were observed
in sex, household income quartiles, and area of residency.

Association between frequency of contact and risk of
depression

Analysis of the frequency of contact between participants
and their non-cohabitating adult children revealed that com-
pared to the frequent contact group, the infrequent face-to-
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Table 1. Baseline characteristics of study participants by frequency of contact

Face-to-face contact

Non-face-to-face contact

Variable Total >1 time/ <1 time/ >2 times/ <2 times/
(N=7,573)  3months 3 months p week week p
(N=6,233)  (N=1,340) (N=2,421)  (N=5,152)
Age (yr) 73.2+6.3 73.246.3 73.6+6.0 0.081 73.246.6 73.316.1 <0.001
Sex 0.021 <0.001
Male 3,133 (414) 2,541 (40.8) 592 (44.2) 887 (36.6) 2,246 (43.6)
Female 4,440 (58.6) 3,692(59.2) 748 (55.8) 1,534 (63.4) 2,906 (56.4)
Years of education (yr) 8.4+3.9 8.4+3.9 8.1+4.1 0.153 8.4+4.1 8.3+3.8 <0.001
Quartiles (Q) of household income <0.001 <0.001
Q1, lowest 2,028 (26.8) 1,684 (27.0) 344 (25.7) 638 (264) 1,390 (27.0)
Q2 2,109 (27.8) 1,634 (262) 475 (35.4) 623(25.7) 1,486 (28.8)
Q3 2,059 (27.2) 1,717 (27.5)  342(25.5) 647 (26.7) 1,412 (27.4)
Q4, highest 1,377 (18.2) 1,198 (19.2) 179(13.4) 513 (21.2) 864 (16.8)
Area of residency <0.001 <0.001
Rural 2,278 (30.1) 1,784 (28.6) 494 (36.9) 632(26.1) 1,646 (31.9)
Urban 5295(69.9) 4,449 (71.4) 846 (63.1) 1,789 (73.9) 3,506 (68.1)
Current smoker 0.049 <0.001
Ex- or non-smoker 6,734 (88.9) 5,563 (89.3) 1,171 (87.4) 2,207 (912) 4,527 (87.9)
Current smoker 839(11.1)  670(10.7) 169 (12.6) 214 (8.8) 625 (12.1)
Alcohol intake <0.001 0.007
No drinking 4721(62.3) 3,809 (61.1) 912 (68.1) 1,559 (64.4) 3,162 (61.4)
Once a week or less 2,335(30.8) 1,994 (32.0) 341 (25.4) 724(29.9) 1,611 (31.3)
Two times a week or more 517 (6.8) 430 (6.9) 87 (6.5) 138 (5.7) 379 (7.4)
Number of chronic diseases 1.8+1.5 1.8+1.5 1.7¢15 0.289 1.9+1.5 1.8+1.5 0.436
MMSE-DS score 25.0£4.0 252439 243142  <0.001 25.6£3.9 24.8+4.0 0.875
Presence of spouse 4805 (634) 3,982(639) 823(614) 0089  1470(60.7) 3,335(647)  0.001
Number of non-cohabitating adult children 29+1.2 29+1.2 29+1.3 0.004 2.9+1.2 29+1.2 0.414

Values are presented as meantstandard deviation or number (%). MMSE-DS, Korean version of the Mini-Mental State Examination

face and non-face-to-face contact groups had an adjusted OR
of 1.86 (95% CI, 1.55-2.22, p=0.003) and 1.23 (95% CI, 1.04-
1.45, p=0.015), respectively (Table 2).

Linear regression analysis was performed by considering
depression as a continuous variable (SGDS-K total score), and
the results were consistent with the binary variable. When the
contact frequency decreased, the SGDS-K score increased by
0.458 points (standard error [SE]=0.090, p<0.001) for face-
to-face and 0.236 points (SE=0.074, p=0.001) for non-face-
to-face contact, respectively (Table 2).

Interaction between possible moderators and
relationship between frequency of contact and
depression

The interaction effects of the 10 selected possible modera-
tors were examined. The variables controlling for the effects
of face-to-face and non-face-to-face contact frequency on
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depression in older adults differed. Variables that exhibited sig-
nificant moderating effects in each item included age, quar-
tiles of household income, number of chronic diseases, fre-
quency of physical activity, presence of spouse, and nutritional
status (NSI) for face-to-face contact frequency; and social ac-
tivity participation, frequency of physical activity, and cogni-
tive function (MMSE-DS score) for non-face-to-face contact
frequency. To facilitate intuitive understanding, this interpre-
tation is presented in Table 3.

In the group of people who were older, had lower income,
had more chronic diseases, exercised frequently, had no spouse,
and had a high nutritional risk, the impact of frequent face-to-
face contact on depression in older adults increased. Among
individuals who participated in social activities, exercised fre-
quently, and had good cognitive function, the frequency of
non-face-to-face contact exerted a greater effect on depression.
The values of the regression coefficients and standard estimates
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Table 2. Associations between frequency of contact and depression in older adults: results from logistic and linear regression models

(N=7,573)
. Logistic regression model* Linear regression model
Variable
OR 95% CI p B SE p

Frequency of face-to-face contact

=1 time/3 months 1.00 1.00

<1 time/3 months 1.86 1.55-2.22 0.003 0.458 0.090 <0.001
Frequency of non-face-to-face contact

>2 times/week 1.00 1.00

<2 times/week 1.23 1.04-1.45 0.015 0.236 0.074 0.001

*in the logistic regression model, depression was defined as having a SGDS-K score of 8 or higher. OR, odd ratio; CI, confidence interval; SE,
standard error; SGDS-K, Korean version of the 15-item Geriatric Depression Scale

Table 3. Summary of moderation effects on relationship between frequency of face-to-face and non-face-to-face contact with SGDS-K score

Frequency of face-to-face contact

Frequency of non-face-to-face contact

Possible moderators
Interaction Interpretation Interaction Interpretation
Age Yes Older people are more affected No Not significant
Sex No Not significant No Not significant
Quartiles (Q) of household income Yes Lower incomes (Q], 2) are affected No Not significant
Number of chronic diseases Yes Older adults with more chronic No Not significant
diseases are more affected
Social activity participation No Not significant Yes Older adults participating in social
activities are affected
Religious activity participation No Not significant No Not significant
Frequency of physical activity Yes Older adults frequently exercising Yes Older adults frequently exercising are
are more affected more affected
MMSE-DS score No Not significant Yes Older adults with better cognitive
functionare affected
Presence of spouse Yes Older adults with no spouse are No Not significant
affected
NSI Yes Older adults with high nutritional No Not significant

risk (NSI >6) are affected

SGDS-K, Korean version of the 15-item Geriatric Depression Scale; MMSE-DS, Korean version of the Mini-Mental State Examination; NSI,

Nutrition Screening Initiative

for the specific interaction effects of each variable are present-
ed in Table 4.

DISCUSSION

In this study, we observed that the frequency of face-to-face
and non-face-to-face contact with non-cohabitating children
was significantly associated with depression in later adulthood,
even after adjusting for various co-variables. Increasing the fre-
quency of face-to-face contact, rather than non-face-to-face
contact, had a greater impact on lowering the risk of late-life
depression. In addition, the types of possible moderators that
controlled the effect of communication frequency with non-
cohabitating children on late-life depression were different for
face-to-face and non-face-to-face contact. Variables that mod-

erated the effect of face-to-face contact frequency on depres-
sion included age, quartiles of household income, frequency
of physical activity, presence of spouse, and nutritional status.
In addition, social activity participation, frequency of physical
activity, and cognitive function were variables that moderated
the effect of non-face-to-face contact frequency on depression.

The results of this study demonstrated that both face-to-face
and non-face-to-face contact with non-cohabitating adult chil-
dren were significantly associated with depressive symptoms
in late life. This is consistent with previous studies that ad-
dressed the effect of family contact on late-life depression. A
study examining the frequency of contact with adult children
and late-life depression reported that depressive symptoms in-
creased as the frequency of contact decreased.”® Similarly, an
investigation performed by our group determined that the
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Table 4. Analysis of moderation effects on the relationship between frequency of face-to-face contact and non-face-to-face contact with

SGDS-K scores (N=7,573)

Frequency of face-to-face contact

Frequency of non-face-to-face contact

Variable Variable
Coefficient ~ SE p 95% CI Coefficient ~ SE p 95% CI

Age Age

FTF -2.381 1.092 0.029  -4.520 to -0.241 nFTF 1.711 0.845 0.043  0.055to 3.367

Age 0.006 0.008 0.450  -0.009 to 0.021 Age 0.026 0.011 0.012  0.006 to 0.047

AgexFTF 0.039 0.015 0.009  0.010 to 0.068 AgexnFTF -0.020 0.012 0.077  -0.043 to 0.002
Gender Gender

FTF -0.062 0.297 0.835  -0.644t0 0.520 nFTF 0.231 0.255 0.364  -0.268 to 0.730

Gender 0.288 0.089 0.001  0.114 to 0.463 Gender 0.349 0.133 0.009  0.088 t0 0.611

GenderxFTF 0.339 0.181 0.061  -0.015 to 0.693 GenderxnFTF  -0.006 0.151 0.967  -0.302 to 0.290
Quartiles of household income? Quartiles of household income®

FTF 1.073 0.177  <0.001  0.727 to 1.419 nFTF 0.071 0.143 0.618  -0.209 to 0.351

W1 0.083 0.104 0.426  -0.121t00.286 W1 -0.168 0.168 0.319  -0.498 to 0.162

w2 -0.082 0.108 0.445 -0.294t00.129 w2 -0.217 0.172 0.206  -0.553t00.119

W3 -0.274 0.124 0.026  -0.517 to -0.032 W3 -0.771 0.186  <0.001 -1.136to -0.406

WIxFTF -0.350 0.235 0.137 -0.810to 0.111 WI1xnFTF 0.326 0.201 0.105 -0.068 to 0.721

W2xFTF -1.043 0.249 <0.001  -1.531to-0.555 W2xnFTF -0.066 0.201 0.742  -0.460 to 0.328

W3XFTF -1.517 0.296  <0.001  -2.098 to -0.936 W3xnFTF 0412 0.219 0.060 -0.018 to 0.841
Number of chronic diseases (NCD) Number of chronic diseases (NCD)

FTF 0.186 0.139 0.182  -0.087 to 0.459 nFTF 0.144 0.119 0.228  -0.090 to 0.377

NCD 0.600 0.027  <0.001  0.548 to 0.652 NCD 0.599 0.042 <0.001 0.516t00.682

NCDxFTF 0.163 0.061 0.008  0.043 to 0.282 NCDxnFTF 0.042 0.050 0.405  -0.057 to 0.140
Social activity participation (SAP) Social activity participation (SAP)

FTF 0.991 0.319 0.002  0.365to 1.616 nFTF 1.292 0.240 <0.001  0.821to 1.764

SAP 0.482 0.084 <0.001 0.317to 0.648 SAP 0.920 0.128  <0.001 0.668to 1.171

SAPXFTF -0.334 0.187 0.075  -0.701 to 0.034 SAPxnFTF -0.699 0.148  <0.001  -0.989 to -0.409
Religious activity participation (RAP) Religious activity participation (RAP)

FTF 0.897 0.281 0.001  0.346 to 1.449 nFTF 0.611 0.227 0.007  0.166 to 1.057

RAP -0.074 0.077 0334 -0.224t0 0.076 RAP 0.047 0.123 0.706  -0.195t0 0.288

RAPXFTF -0.289 0.179 0.108  -0.640 to 0.063 RAPXnFTF -0.265 0.148 0.074  -0.5551t0 0.026
Frequency of physical activity (FPA) Frequency of physical activity (FPA)

FTF 0.222 0.123 0.072  -0.020 to 0.464 nFTF 0.021 0.104 0.842  -0.1831t00.224

FPA -0.099 0.014 <0.001 -0.126to -0.071 FPA -0.123 0.022  <0.001  -0.166 to -0.079

FPAXFTF 0.098 0.033 0.003  0.033t00.163 FPAXnFTF 0.065 0.027 0.016 0.012t00.118
MMSE score (MMSE) MMSE score (MMSE)

FTF -0.531 0.538 0.324  -1.5861t00.524 nFTF -1.221 0.479 0.012  -2.160 to -0.281

MMSE -0.120 0.011 <0.001  -0.142 to -0.099 MMSE -0.152 0.016 <0.001 -0.184to-0.119

MMSEXFTF 0.041 0.022 0.060  -0.002 to 0.083 MMSEXnFTF 0.057 0.019 0.002  0.020 to 0.094
Existence of spouse (ES) Existence of spouse (ES)

FTF -0.676 0.271 0.013  -1.207 to -0.145 nFTF 0.364 0.222 0.101  -0.071 to 0.798

ES 0.275 0.089 0.002  0.100 to 0.451 ES 0.511 0.133  <0.001 0.252t00.771

ESxFTF 0.820 0.185 <0.001 0.458t01.182 ESxnFTF -0.093 0.151 0.541 -0.389t00.204
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Table 4. Analysis of moderation effects on the relationship between frequency of face-to-face contact and non-face-to-face contact with

SGDS-K scores (N=7,573) (continued)

Frequency of face-to-face contact

Frequency of non-face-to-face contact

Variable Variable
Coefficient ~ SE p 95% CI Coefficient ~ SE p 95% CI
NSI* NSI*
FTF -0.014 0.107 0.895  -0.225t0 0.196 nFTF 0.106 0.083 0.200  -0.056 to 0.268
W1 1.386 0.094 <0.001 1.201to1.571 W1 1.393 0.151  <0.001  1.096 to 1.689
w2 3.125 0.146  <0.001  2.839to03.411 W2 3.300 0222  <0.001  2.865to0 3.735
WIXFTF -0.001 0.211 0996  -0.415to0 0.413 WI1xnFTF -0.004 0.178 0982  -0.353to 0.345
W2xFTF 0.980 0256  <0.001  0.479to 1.482 W2xnFTF 0.207 0.256 0.419  -0.295t0 0.709

Interaction term is denoted by connecting two constructs with “x *the variables W1, W2, and W3 represent dummy variables. These vari-
ables indicate the relative position of quartiles compared to Quartile 1. Specifically, W1 corresponds to Quartile 2 compared to Quartile 1,
W2 represents Quartile 3 compared to Quartile 1, and W3 denotes Quartile 4 compared to Quartile 1; "°0<NSI<2: good nutrition score,
3<NSI<5: moderate nutritional risk, 6<NSI: high nutritional risk; ‘the variables W1 and W2 represent dummy variables. These variables indi-
cate the relative position of other nutritional status to good nutritional status. Specifically, W1 corresponds to moderate nutritional risk status
compared to good nutrition status, and W2 represents high nutritional risk compared to good nutrition status. SGDS-K, Korean version of
15-item Geriatric Depression Scale; SE, standard error; CI, confidence interval; FTF, face-to-face contact with non-cohabitating adult chil-
dren; nFTE non-face-to-face contact with non-cohabitating adult children; MMSE, Korean version of Mini Mental State Examination; NSI,

Nutrition Screening Initiative

risk of depression increased with a decrease in face-to-face and
non-face-to-face contact frequency with non-cohabitating
adult children." However, these studies may not be directly ap-
plicable for therapeutic interventions as they were conducted
before the COVID-19 pandemic.

The COVID-19 pandemic and consequent social distancing
measures have substantially altered the frequency of social con-
tact as well as the mode of contact. A meta-analysis demon-
strated that the frequency of social contact exhibited a substan-
tial reduction after social distancing, and the frequency of older
adults did not return to pre-COVID levels even after relax-
ation.” Similar observations were noted in a familial contact,
with a 38% decrease in the frequency of face-to-face contact in
older adults after the pandemic. In contrast, the frequency of
non-face-to-face contact demonstrated a 16%—26% increase."
Considering these results, this study offers novel insight, as it
was conducted after social distancing began.

The current study demonstrated that face-to-face and non-
face-to-face contact were significantly associated with depres-
sive symptoms. This suggests that face-to-face contact is as im-
portant as non-face-to-face contact during the COVID-19
pandemic. Therefore, careful consideration of face-to-face con-
tact is needed in current conditions, whereby a substantial pro-
portion of face-to-face contact is replaced by non-face-to-face
contact.” Furthermore, the current findings emphasize the
need for multidomain interventions that range from face-to-
face to non-face-to-face, leading to improvements in depres-
sive symptoms and avoidance of social isolation in commu-
nity-dwelling older adults.

This study also investigated the moderators of the effects of
face-to-face and non-face-to-face contact frequencies on late-

life depression. Identifying moderators is critical given the need
to specify the object of personalized community-based man-
agement or focused intervention. Strength of the current study
is that it investigated the effects of 10 possible moderators
based on a nationwide representative survey of older adults
after COVID-19. We discuss the results and possible explana-
tions below.

First, we identified that participation in social activity, exer-
cising more frequently, and having good cognitive function had
positive moderating effects on the relationship between the
frequency of non-face-to-face contact with non-cohabitating
adult children and late-life depression. This is because these in-
dividuals are more likely to be satisfied through social inter-
action. Obtaining energy through social interactions is referred
to as extraversion, and it is well-established that these individ-
uals need more social support to achieve psychological sta-
bility and stress.***® Previous studies have demonstrated that
extraverted individuals participate strongly in social activities
and exercise.” In addition, individuals with better cognitive
function participate more in social activities, which has a pos-
itive effect on mental health among older adults.**' In sum-
mary, social interactions account for a larger proportion of
psychological stability in older adults participating in social ac-
tivities, exercising more frequently, and having better cognitive
functions. Since non-face-to-face contact with non-cohabitat-
ing adult children is a key social activity;"' the influence of non-
face-to-face contact frequency on depression is higher in this
population. Additionally, as physical function improves with
more frequent exercise, the desire for both face-to-face and non-
face-to-face contact may increase. In participants with good
or fair cognitive function, the frequency of non-face-to-face
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contact exerted a greater effect on depression. Considering that
our study excluded participants with distinct cognitive impair-
ment using relatively strict criteria, the somewhat insufficient
effect of non-face-to-face contact in those with mildly reduced
cognitive function may be attributed to the fact that these old-
er adults may find device handling difficult, which could act as
a stressor, or that when cognitive function is mildly impaired,
sufficient qualitative communication may not be achieved
through non-face-to-face contact, thus reducing its effect.

Second, older age, low quartiles of household income, a larger
number of chronic illnesses, no spouse, and high nutritional risk
had positive moderating effects on the relationship between
face-to-face contact frequency with non-cohabitating adult chil-
dren and late-life depression. As mentioned above, a common
feature of older adults is that the family occupies a large portion
of the entire social network. According to previous studies, so-
cial networks decrease with age, and the proportion of family
members increases, whereas the proportion of non-family mem-
bers (friends, workplace, neighbors, etc.) decreases.**® In addi-
tion, previous studies have reported that higher income is as-
sociated with greater diversity and larger size of social networks.”
Since individuals with lower income may have the opposite
characteristics, it can be assumed that the family will occupy a
larger portion of social interaction among lower-income indi-
viduals. Similarly, more chronic diseases or poorer nutritional
status may be underscored by similar factors."**' A previous
study demonstrated that older adults without spouses relied
more on their children, and the proportion of children in the
family was even larger.*” In other words, a smaller social net-
work is associated with larger proportion of familial social
contact and increased influence of relationships with children.

Moreover, instrumental help (meal provision, health habit
management, hospital accompaniment, etc.) can be provided
only via face-to-face contact, with the primary provider being
the child.” Therefore, in older adults needing more instrumen-
tal support, such as due to older age, more chronic diseases,
and poorer nutritional status, the frequency of face-to-face con-
tact rather than non-face-to-face contact has a greater influ-
ence on late-life depression.

Several limitations of this study must be recognized. Firstly,
the results might be affected by unmeasured confounders that
could impact the association between the frequency of con-
tact with non-cohabitating children and depression in later
life. Secondly, the cross-sectional nature of the study hinders
our ability to infer causality or establish the temporal relation-
ships among the variables. Longitudinal investigations would
be necessary to corroborate the directionality and causality of
the relationships observed. Thirdly, the applicability of our find-
ings may be constrained to the population, especially consid-
ering the distinctive conditions of the COVID-19 pandemic.
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Lastly, in the exclusion process, we did not use the existing sug-
gested MMSE-DS cutoff values to define cognitive impairment.
The reason we wanted to exclude patients with cognitive im-
pairment was due to recall bias, and considering this, we deter-
mined that a somewhat stricter definition was necessary rather
than a broad one.

In conclusion, it may be more cost-effective and therapeutic
to encourage non-cohabitating adult children to contact older
adults who receive greater satisfaction via social interactions
or whose families account for a larger portion of their social
network, particularly during the COVID-19 pandemic.
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