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Abstract

OBJECTIVES: The coronavirus disease (COVID-19) pandemic has
imposed restrictions on people’s social behavior. However, there is
limited evidence regarding the relationship between changes in social
participation and depressive symptom onset among older adults
during the pandemic. We examined the association between changes
in social participation and the onset of depressive symptoms among
community-dwelling older adults during the COVID-19 pandemic.
DESIGN: This was a longitudinal study.

SETTING: Communities in Minokamo City, a semi-urban area in
Japan.

PARTICIPANTS: We recruited community-dwelling older adults
aged = 65 years using random sampling. Participants completed a
questionnaire survey at baseline (March 2020) and follow-up (October
2020).

MEASUREMENTS: Depressive symptoms were assessed using the
Two-Question Screen. Based on their social participation status in
March and October 2020, participants were classified into four groups:
“continued participation,” “decreased participation,” “increased
participation,” and “consistent non-participation.”

RESULTS: A total of 597 older adults without depressive symptoms
at baseline were analyzed (mean age = 79.8 years; 50.4% females).
Depressive symptoms occurred in 20.1% of the participants during
the observation period. Multivariable Poisson regression analysis
showed that decreased social participation was significantly associated
with the onset of the depressive symptoms, compared to continued
participation, after adjusting for all covariates (incidence rate ratio =
1.59, 95% confidence interval = 1.01-2.50, p = 0.045).
CONCLUSION: Older adults with decreased social participation
during the COVID-19 pandemic demonstrated a high risk of
developing depressive symptoms. We recommend that resuming
community activities and promoting the participation of older adults,
with sufficient consideration for infection prevention, are needed to
maintain mental health among older adults.

Key words: COVID-19, depressive symptoms, longitudinal study, novel
coronavirus disease infection, social participation.

Introduction

he coronavirus disease (COVID-19) has caused an
adverse global impact, with a high morbidity and
mortality rate; moreover, it is significant in older
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adults (1, 2). In March 2020, the World Health Organization
(WHO) declared the COVID-19 outbreak a pandemic (3).
While effective pharmacological interventions have not been
fully established, COVID-19 management largely depends on
public health measures to mitigate infection spread and flatten
the pandemic curve; these measures include bans on public
gatherings, stay-at-home policies, and physical distancing
strategies (4).

Although these measures have helped to stop the spread of
the infectious disease (5), COVID-19 management policies
have led to severe restrictions on people’s social behaviors.
For instance, a significant decline in social interactions with
friends has been observed (6, 7). These social and behavioral
restrictions could have unintended secondary effects. Several
previous studies have revealed the adverse mental health
effects of the pandemic due to social disconnectedness (8-10).
Therefore, it is necessary to understand the factors influencing
people’s mental health deterioration.

In Japan, during the first wave of COVID-19, the
government declared a nationwide state of emergency on
April 16, 2020, and individuals were required to maintain
social distancing, while refraining from non-essential activities
(lifted on May 31, 2020). These measures have actually
limited people’s social interaction and social activity (11).
As a response to the second wave, a local-prefectural-level
emergency declaration was established to declare self-restraint
at restaurants at night (lifted in early September 2020) (12, 13).
Furthermore, the state of emergency was repeatedly declared
from January—February and from April-June 2021, along with
restrictions on people’s social activities (14). Japan has not
implemented a “lockdown” as introduced by other countries;
however, people’s social behaviors continue to be restricted
(15).

In response to the rapidly increasing rate of aging, the
Japanese government has been implementing policies with
community-based population strategies since 2015 to extend
healthy life expectancy and prevent long-term care (LTC)
for older adults (16). This strategy has begun to promote
community activities, such as senior salons, initiated by
central and local governments, to facilitate older adults’ social
participation (16). Nevertheless, the COVID-19 pandemic
has radically restricted the social activities of community-
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dwelling older adults, and decreased their opportunities for
social participation, leading to a loss of social connections.
These circumstances may result in depressive symptoms among
older adults. However, there is insufficient empirical evidence
regarding the association between reduced social participation
and depressive symptom onset among older adults during the
COVID-19 pandemic.

Therefore, the present study aimed to evaluate the changes
in social participation among older adults in the first and
second waves of COVID-19 in Japan; moreover, we aimed to
clarify the association between social participation changes and
depressive symptom onset during the pandemic. Specifically,
we used seven-month longitudinal data, with the baseline
data collected just before Japan declared a state of emergency
(March 2020) that severely restricted people’s social behaviors.

Methods

Study population

In this longitudinal study, mailed questionnaire surveys were
conducted before and after the two emergency declarations
in response to the first and second waves of the COVID-19
pandemic in the target municipality. The baseline survey was
conducted from March 3-16, 2020, just before the nationwide
state of emergency declaration in response to the pandemic’s
first wave (11). The follow-up survey was conducted from
October 16-30, 2020, after the emergency declaration at the
local prefecture level in the target survey area, in response to
the pandemic’s second wave (from July 31-August 31, 2020)
(12). At baseline, non-institutionalized older adults aged = 65
years who lived in Minokamo City, Gifu, a semi-urban area in
Japan, were recruited using random sampling. The inclusion
criteria were: participants not eligible for public LTC insurance
benefits or those with “support need levels” one or two in
the public LTC insurance system (the Japanese public LTC
insurance system classifies frail older adults into seven levels:
“support need levels” one and two and “care need levels” one to
five; higher numbers indicate increased need) (17).

Then, 2,000 older adults were surveyed using a mailed
questionnaire, of which 1,350 individuals responded to the
baseline survey (response rate: 67.5%). Of these, 1,106
individuals completed the follow-up survey and were included
in this study (follow-up rate: 81.9%). The following individuals
were eliminated from the analysis at baseline: those with an
invalid age and/or sex (n = 3), those with self-reported dementia
or depression (n = 17), those with missing data for the items
on present illness (n = 3), those with depressive symptoms at
baseline (n = 435), as assessed by the Two-Question Screen (18,
19), and those with missing data for the items on depressive
symptoms (n = 68). Subsequently, 597 participants were
included in the final analysis.

Depressive symptoms

Depressive symptoms were assessed in the baseline and
follow-up, using the Two-Question Screen, consisting of the
following questions: (1) “During the past month, have you
often been bothered by feeling down, depressed, or hopeless?”
and (2) “During the past month, have you often been bothered
by little interest or pleasure in doing things?” Each of these
questions had possible responses of “Yes” or “No” (18, 19).
We identified those who answered “Yes” to either or both
questions as showing depressive symptoms. The Two-Question
Screen has been previously validated and shows comparable
performance with other measurements: for major depression,
96% and 57% sensitivity and specificity, respectively; for
depression, 91.8% and 67.7% sensitivity and specificity,
respectively (18, 19). We excluded participants with depressive
symptoms at baseline from the analysis and followed up for
the onset of new depressive symptoms during the observation
period.

Changes in social participation status

At the baseline and follow-up, participants were assessed
for participation in six community-based activities: volunteer
groups, sports groups or clubs, hobby activity groups, senior
citizen clubs, study or cultural groups, and LTC prevention
activities. For each group, the frequency of participation was
assessed. Those who had participated in any group less than
once a month were defined as “non-participation,” whereas
others were defined as “participation” (20). Based on the social
participation status at baseline and follow-up, we divided
participants into four groups: “continued participation”
(“participation” at both times), “decreased participation”
(“participation” in the baseline, and “non-participation” in the
follow-up), “increased participation” (“non-participation” in the
baseline and “participation” in the follow-up), and “consistent
non-participation” (“non-participation” at both times).

Covariates

The covariates included age, sex, living arrangement,
educational attainment, subjective economic status, basic
activities of daily living (BADL), present illness, motor
function, subjective cognitive function, frequency of going out,
and frequency of meeting with friends. Living arrangement
was dichotomized as “living with others” or “living alone.”
Educational attainment was dichotomized as “low” (< 10
years) or “high” (= 10). Subjective economic status was
dichotomized from five responses as “severe” (“very severe” or
“slightly severe”) or “rich” (“normal,” “slightly rich,” or “very
rich”). BADL was assessed using the question, “Do you need
someone’s care or assistance in your daily life?” This variable
was dichotomized into “no difficulty” (answer: “no need for
care or assistance”) or “difficulty” (answer: “need some care
or assistance but do not currently receive any” or “currently
receive some care”). Regarding present illness, participants
selected those illnesses that they received treatment for, from
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Table 1. Participants’ baseline characteristics according to depressive symptom onset

Overall Depressive symptoms at
follow-up+
No onset Onset
n =597 n =434 n=130 p-valuet
Age (years), mean (SD) 79.8 (4.7) 79.7 (4.6) 80.1 (5.1) 0471
Sex, n (%) Men 296 (49.6) 221 (50.9) 61 (46.9) 0.484
Women 301 (50.4) 213 (49.1) 69 (53.1)
Living arrangement, n (%) Living with others 490 (82.1) 370 (85.3) 97 (74.6) 0.021
Living alone 77 (12.9) 47 (10.8) 24 (18.5)
Missing 30 (5.0) 17 (3.9) 9 (6.9)
Educational attainment, n (%) High 389 (65.2) 294 (67.7) 76 (58.5) 0.107
Low 199 (33.3) 136 (31.3) 50 (38.5)
Missing 9(1.5) 4(0.9) 43.1)
Subjective economic status, n (%) Severe 105 (17.6) 67 (15.4) 32 (24.6)
Rich 472 (79.1) 353 (81.3) 94 (72.3) 0018
Missing 20 (34) 14 (3.2) 43.1)
BADL performance, n (%) Not difficulty 539 (90.3) 399 (91.9) 111 (85.4) 0.041
Difficulty 31(5.2) 18 (4.1) 12(9.2)
Missing 27 (4.5) 17 (3.9) 7(54)
Number of present illnesses, mean (SD) 1.4 (0.9) 1.4 (0.9) 1.5(1.2) 0.178
Motor function, n (%) Not impaired 536 (89.8) 390 (89.9) 117 (90.0) 0.708
Impaired 44 (7.4) 32 (74) 11 (8.5)
Missing 17 (2.8) 12 (2.8) 2(1.5)
Subjective cognitive function, n (%) Not impaired 327 (54.8) 253 (58.3) 58 (44.6) 0.024
Impaired 261 (43.7) 178 (41.0) 66 (50.8)
Missing 9(1.5) 3(0.7) 6 (4.6)
Frequency of going out, n (%) > 5 days/week 242 (40.5) 177 (40.8) 48 (36.9) 0.099
2 to 4 days/week 252 (42.2) 190 (43.8) 51(39.2)
< 1 days/week 87 (14.6) 57 (13.1) 27 (20.8)
Missing 16 (2.7) 10 (2.3) 4(3.1)
Frequent of meeting with friends, n (%) > once/week 248 (41.5) 182 (41.9) 51 (39.2) 0.825
Once/month to once /week 195 (32.7) 141 (32.5) 44 (33.8)
< once/month 139 (23.3) 99 (22.8) 32 (24.6)
Missing 15(2.5) 12 (2.8) 3(2.3)
Social participation, n (%) > once/month 320 (53.6) 240 (55.3) 64 (49.2) 0.384
< once/month 139 (23.3) 100 (23.0) 33(254)
Missing 138 (23.1) 94 (21.7) 33 (25.4)

BADL, basic activities of daily living; SD, standard deviation; TMissing data: n = 33; Continuous variables were analyzed using Student’s t-tests, and categorical variables were analyzed
using chi-square tests (p-value when the missing data were excluded).

a list of 16, the number of selected illnesses was then added. (days/week) was categorized as “= five/week,” “two to four/
Motor function was assessed using a 5-point subitem of the week,” or “< one/week”. The frequency of meeting with friends
Kihon Check List (KCL), widely used for frailty screening in  was categorized as “= once/week,” “once/month to once/week,”
Japan (21). These responses were classified as “not impaired” or “< once/month.”

(< three points) or “impaired” (= three points). Subjective

cognitive function was assessed by a 3-point subitem of the

KCL, and dichotomized as “not impaired” (zero points) or

“impaired” (= one point) (22). The frequency of going out
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Statistical analysis

First, descriptive statistics were calculated to summarize
the participants’ characteristics according to depressive
symptom onset. Second, the prevalence of those with no social
participation at baseline and follow-up was described. Third,
to examine the association between the changes in social
participation and depressive symptom onset, we conducted
multivariable Poisson regression analysis with robust standard
errors and obtained incidence rate ratios (IRRs) and 95%
confidence intervals (CIs) for depressive symptom onset.
Because the percentage of individuals who experienced
depressive symptoms was more than 10%, the adjusted odds
ratios derived from logistic regression analysis could no longer
approximate the IRR (23). As an explanatory variable, changes
in social participation status were included in the analytical
model. Two analytical models were created using crude and all-
covariate-adjusted models.

For the sensitivity analysis, we conducted a similar analysis
by changing the cut-off point of frequency of participation; we
redefined “participation” as participation more than a few times
a year, while “non-participation” as no participation at all in a
year.

To mitigate the potential bias caused by missing information,
we applied the multiple imputation approach under the missing
at random (MAR) assumption (i.e., the missing data mechanism
depended only on observed variables). We generated 10
imputed datasets using the multiple imputations by chained
equations (MICE) procedure and pooled the results using the
standard Rubin’s rule (24).

The significance level was set at p < 0.05. We used R
software Version 3.6.3. for Windows (R Foundation, Vienna,
Austria) for all statistical analyses. For the multiple imputation
approach, we used the MICE function (MICE package).

Results

Overall, 597 participants were included in the analysis. Table
1 shows participant characteristics according to depressive
symptom onset. The participants’ mean age was 79.8 years
(standard deviation = 4.7), and 301 participants (50.4%) were
female. Those who developed depressive symptoms at follow-
up were more likely to be living alone, have low education,
severe economic status, impaired BADL, subjective cognitive
impairment, and a lower frequency of going out.

Figure 1 shows the changes in the prevalence of non-
participation from March—October 2020. Overall, 35.5%
(95%CI = 32.7-39.4) and 47.1% (95%CI = 43.1-51.1) older
adults did not participate in community groups more than once
a month in March and October, respectively.

Table 2 shows the association between the changes in social
participation status and depressive symptom onset. The number
of depressive symptom onset in each group was 58 (20.1%) for
those with continued participation, 32 (31.7%) for those with
decreased participation, 5 (17.9%) for those with increased
participation, and 50 (27.8%) for those with consistent non-
participation. The multivariable Poisson regression analysis

revealed that, compared to the continued participation group,
decreased participation group was significantly associated
with the onset of depressive symptoms, after adjusting for
all covariates in this study (all information about the results
is presented in Supplementary Table 1); IRRs (95% ClIs) on
depressive symptom onset were 1.59 (1.01-2.50) for decreased
participation (p = 0.045), 0.84 (0.28-2.55) for increased
participation (p = 0.757), and 1.29 (0.86—1.95) for consistent
non-participation (p = 0.244). Similar trends were confirmed
in the sensitivity analysis in which the definition of social
participation was changed to participation more than a few
times a year (Supplementary Table 2).

Figure 1. Changes in prevalence of non-social participation in
March and October 2020

60 -

Prevalence of non-

March 2020 October 2020

The error bar indicates 95% confidence intervals (CIs). The values were imputed by the
multiple imputation approach. The prevalence of non-participation was 35.5% (95% CI =
32.7-39.4) in March and 47.1% (95%CI = 43.1-51.1) in October 2020.

Discussion

This longitudinal study demonstrated that decreased
participation in community activities was associated with
depressive symptom onset among older adults during the
COVID-19 pandemic. Our findings suggest that pandemic-
related restrictions on community activities and reduced social
participation opportunities may result in the development of
depressive symptoms among older adults.

Our results revealed that the number of older adults who did
not participate in community activities increased approximately
1.3-fold from March—October 2020, in response to the first and
second waves of the COVID-19 pandemic. The pandemic has
severely restricted people’s social activities, including outdoor
events and face-to-face interactions to mitigate infection risk
(6, 7). Particularly, the risk of infection and its fatality is
more noticeable among older adults, resulting in increased
anxiety and reduced participation in community social activities
(2). Recently in Japan, population strategies based on the
development of community activities for older adults have been
positioned as an essential policy to prevent LTC (16). However,
external factors, such as the COVID-19 pandemic, can cause a
sudden interruption of participation in community activities that
were being fostered, and thus strategies for the prevention of
LTC among older adults might face challenges.
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Table 2. Association between changes in social participation status and depressive symptom onset, multivariable Poisson regression

analysis with multiple imputation approach

Continued participation

Changes in social participation statusf

Decreased participation

n =288 n =101 n=28 n =180
Depressive symptom onset, n (%) 58 (20.1) 32 (31.7) 5(17.9) 50 (27.8)
Crude IRR (95% CI) Reference 1.57(1.02-241),p=0.041*  0.88 (0.28-2.71),p =0.822 1.37 (0.95-1.97),p = 0.095
Adjusted IRR (95% CD)# Reference 1.59 (1.01-2.50),p =0.045*  0.84 (0.28-2.55).p =0.757 129 (0.86-1.95),p =0.244

Increased participation Consistent non-participation

CI, confidence interval; IRR, incidence rate ratio; *, p < 0.05; Missing data were imputed by the multiple imputation approach; $Adjusted for age, sex, educational attainment, subjective
economic status, basic activities of daily living (BADL) performance, present illness, motor function, subjective cognitive function, frequency of going out, and frequency of meeting with

friends at baseline; The full results are shown in Supplementary Table 1.

The present study indicated a higher risk of developing
depressive symptoms among older adults with reduced
social participation during the pandemic. While there were
no comparisons drawn with a non-pandemic period, sudden
restrictions on social activities due to the pandemic may result
in depressive symptom onset in older adults. Prior studies have
shown that engaging in community social activities can lead to
improved mental health for older adults by enhancing social
support and self-esteem, providing social roles, and promoting
physical activities through group exercise (25-27). However, a
sudden decrease in opportunities for social participation due to
the external shock of the pandemic may deprive them of these
functions, thus increasing the risk of depressive symptoms.
Meanwhile, our results showed that those with consistent
non-participation did not have a significant risk of depressive
symptom onset. While the possibility of long-term negative
impact on mental health due to a lack of social participation
cannot be disregarded, our short observation period of seven
months may not have detected a strong negative impact.
Therefore, although consideration for those who continue to
lack social participation may be necessary depending on the
duration of the pandemic, we believe that addressing mental
health issues for those who have suddenly lost opportunities for
social participation is urgently needed.

Although there are country-wise differences in infection
rates, in the prevalence of vaccinated persons, and infection
control measures, maintaining social connections and
participating in community activities are crucial to prevent
depressive symptoms among older adults. Particularly, Japan
has not introduced lockdown measures, unlike other countries;
thus, it is recommended that resuming community activities
of older adults with due consideration for infection control is
warranted to minimize secondary health damage. Additionally,
social connections can be maintained in various ways. For
instance, online communication and remote social interactions
through telephone and video chatting could be helpful (28, 29).

Although this study provided important insights into the
effects of restricted social behavior in older adults using
longitudinal data from the COVID-19 pandemic, there are
several limitations. First, our baseline survey (March 2020)
was conducted when the COVID-19 pandemic was beginning
in Japan (13). Thus, changes in an individual’s psychological
and social behavior status may have already begun to occur.
However, our baseline survey was conducted just before

the declaration of the state of emergency, which imposed
strong behavioral restrictions (30). Therefore, the baseline
was relatively close to normal times, and the effects may not
be immense. Second, the variables used in this study were
assessed using a self-reported questionnaire, which can lead
to information bias. Particularly, the assessment of depressive
symptoms using two simple items may have resulted in
misclassifications. However, the depressive symptom indicator
used in this study was validated (18, 19). Moreover, we believe
that our longitudinal investigation of depressive symptoms
during the pandemic has some meaning. Third, in this study,
some participants dropped out from the follow-up survey,
which might have led to an underestimation of the prevalence
of consistent non-participation in community activities.
Additionally, selection bias due to dropouts in the follow-up
may have reduced the internal validity of the results. However,
the effect could not be substantial because the follow-up rate
was relatively high at 81.9%. Finally, although our survey had
area-level representation based on random sampling, it only
involved a single municipality in a semi-urban area in Japan.
That may reduce the generalizability of the results.

Conclusions

The present study indicated that decreased social
participation during the COVID-19 pandemic was associated
with a risk of new depressive symptom onset. Restrictions on
community activities due to the pandemic may reduce older
adults’ social participation opportunities, thus resulting in a
mental health crisis. Resumption of community activities and
promotion of participation, with due consideration for infection
control, is required to maintain mental health among older
adults.
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