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Abstract 

Background We aimed to demonstrate the associations between social interactions within social distancing norms 
during the coronavirus disease 2019 (COVID‑19) pandemic and cognitive function among South Korean older adults.

Methods Data from the 2017 and 2020 Survey of Living Conditions and Welfare Needs of Korean Older Persons were 
used. There were 18,813 participants (7,539 males; 11,274 females). T‑test and multiple logistic regression analyses 
verified whether the mean difference in older adults’ cognitive function before and during the COVID‑19 pandemic 
was statistically significant. We also examined the associations between social interactions and cognitive function. The 
key results were presented as odds ratios (ORs) and 95% confidence intervals (CI).

Results All participants were more likely to experience cognitive impairment during the COVID‑19 pandemic than 
before (males: OR 1.56, 95% CI 1.3–1.78; females: OR 1.26, 95% CI: 1.14–1.40). Cognitive impairment increased linearly 
with the decreased frequency of face‑to‑face contact with non‑cohabiting children. Possible cognitive impairment 
was greater for females who had not visited senior welfare centers for the past year (OR 1.43, 95% CI 1.21–1.69).

Conclusion Korean older adults’ cognitive function declined during the COVID‑19 pandemic and was associated 
with reduced social interactions because of social distancing measures. Alternative interventions should be promoted 
for safely restoring social networks, considering the adverse effects of long‑term social distancing on older adults’ 
mental health and cognitive function.
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Introduction
The worldwide spread of coronavirus disease (COVID-
19) and the resulting deaths caused the World Health 
Organization to declare a global pandemic on March 12, 
2020 [1]. Since the first COVID-19 case was reported in 
South Korea on January 20, 2020, the number of con-
firmed cases have increased continuously in the past 
three years [2]. As of February 2023, the cumulative 
number of confirmed cases in Korea had reached 30 mil-
lion, and 3 out of 5 people in the entire population were 
infected.

The Korean government has ardently promoted vari-
ous public health interventions to prevent transmission, 
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including public campaigns for social distancing, early 
detection testing, isolation and quarantine measures, 
and contact tracing. In addition, Korean citizens were 
instructed to practice personal hygiene, such as wear-
ing masks indoors and outdoors and avoiding private 
gatherings [2, 3]. These non-pharmaceutical interven-
tions could help control the spread of the virus; how-
ever, implementing a long-term social distancing policy 
faced many challenges; for instance, it incurred higher 
socio-economic costs [3, 4]. Therefore, the Korean gov-
ernment has declared a new blueprint, “Living with 
COVID-19” known as “With Corona” to prepare for a 
gradual return to normal life, and the first phase began 
on November 1, 2021.

Prolonged social distancing mitigated disease spread 
effectively and minimized its critical impact on older 
adults [5]. However, there was a concern that it would 
adversely affect their mental health; for instance, the lack 
of social interactions would cause loneliness and isola-
tion [6]. As is well documented, social isolation harms 
the older adult’s quality of life as well as their physical 
and mental health [7], and limited social interactions are 
associated with psychological distress and cognitive defi-
cits among the older people [8–10].

However, in Korea, few prior studies have examined 
the association between social interactions and cogni-
tive function of older adults during the COVID-19 pan-
demic. Therefore, this study aimed to demonstrate the 
associations between cognitive function and reduced 
social interactions, in compliance with social distancing 
measures during the COVID-19 pandemic, among older 
South Koreans.

Materials and methods
Data
This study used data obtained from the 2017 and 2020 
Survey of Living Conditions and Welfare Needs of 
Korean Older Persons, conducted by the Korean Insti-
tute for Health and Social Welfare. This nationwide 
survey was based on the Elderly Welfare Act, and since 
2008, five surveys have been conducted every three years 
[11, 12]. The question used in each survey are the same, 
and data collection methods have not changed during 
the pandemic.

The purpose of this data collection was to provide a 
basis for establishing welfare policies to improve the 
older adults’ quality of life, examine changes in their 
characteristics through time-series data accumulation, 
and respond to the older population. Since all partici-
pants provided informed consent in advance, and the 
data were publicly accessible, no further ethical approval 
was required.

Study population
The survey population from the recent two waves (2017 
and 2020) included 20,396 individuals. Among the pop-
ulation for this study, we selected the older adults who 
currently live separately from their children to confirm 
the impact of decreased face-to-face contact with their 
non-cohabiting children, in compliance with social dis-
tancing measures. After excluding missing data (N = 180), 
responses from 18,813 participants (7,539 males; 11,274 
females) comprised the study sample.

Variables
The dependent variable was cognitive function, assessed 
using the Korean version of the Mini-Mental State 
Examination for Dementia Screening (MMSE-DS) [13]. 
A binary variable was formed based on the criteria that 
any score over 24 (out of 30) indicates normal cognition, 
and a score less than 24 is considered cognitive impair-
ment [14, 15]. The main independent variables were the 
outbreak of the COVID-19 pandemic and the partici-
pant’s social interactions. The COVID-19 outbreak vari-
able was classified into two waves: before the COVID-19 
pandemic in 2017 and during the COVID-19 pandemic 
in 2020. The social interactions variable, defined as social 
behavior patterns that occur when complying with social 
distancing norms during the pandemic, includes the fol-
lowing three variables: face-to-face contact with their 
non-cohabiting children (seldom:1 ~ 2 times a year, occa-
sionally: 1 ~ 2 times per quarter, frequently: at least once 
a week), visiting senior community centers (yes or no), 
and visiting senior welfare centers (yes or no).

Data regarding socio-demographic factors and health-
related variables, potential confounders, included gender, 
age (65–69, 70–74, 75–79 and 80 or over), region (urban 
and rural), marital status (unmarried or separated and 
married), and schooling years (0 ~ 6, 7 ~ 12, and 13 or 
over). In addition, economic activity was classified based 
on whether the participants were currently economically 
active or inactive. Variables regarding health behavior 
patterns such as drinking, smoking, and physical activ-
ity were also considered. Furthermore, experiences of 
dementia and depression diagnoses from doctors were 
also corrected.

Statistical analysis
The chi-squared test was conducted to compare the gen-
eral characteristics of the study population. Subsequently, 
t-test was performed to verify whether the mean differ-
ence in the older adult’s cognitive function between the 
two waves (before and during the COVID-19 pandemic) 
was statistically significant. Multiple logistic regression 
was conducted to examine the associations between 
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Table 1 General characteristics of the study population

Variables Male Female

Cognitive impairment Cognitive impairment

Total Yes No P-value Total Yes No P-value

N % N % N % N % N % N %

Total (N = 18,813) 7,539 100.0 2,193 29.1 5,346 70.9 11,274 100.0 5,268 46.7 6,006 53.3

Outbreak of COVID‑19 < .0001 < .0001

 2017 (Before the COVID‑19) 3,815 50.6 968 25.4 2,847 74.6 5,706 50.6 2,610 45.7 3,096 54.3

 2020 (During the COVID‑19) 3,624 48.1 1,125 31.0 2,499 69.0 5,568 49.4 2,658 47.7 2,910 52.3

Face‑to‑face contact with their 
noncohabiting children

0.0003 0.0003

 Seldom 930 12.3 322 34.6 608 65.4 1,311 11.6 672 51.3 639 48.7

 Occasionally 4,558 60.5 1,308 28.7 3,250 71.3 6,746 59.8 3,158 46.8 3,588 53.2

 Frequently 2,051 27.2 563 27.5 1,488 72.5 3,217 28.5 1,438 44.7 1,779 55.3

Visiting the senior community center < .0001 < .0001

 Yes 1,726 22.9 695 40.3 1,031 59.7 3,796 33.7 2,356 62.1 1,440 37.9

 No 5,813 77.1 1,498 25.8 4,315 74.2 7,478 66.3 2,912 38.9 4,566 61.1

Visiting the senior welfare center 0.798 0.0002

 Yes 623 8.3 184 29.5 439 70.5 1,056 9.4 435 41.2 621 58.8

 No 6,916 91.7 2,009 29.0 4,907 71.0 10,218 90.6 4,833 47.3 5,385 52.7

Age < .0001 < .0001

 65 ~ 69 2,281 30.3 404 17.7 1,877 82.3 3,360 29.8 847 25.2 2,513 74.8

 70 ~ 74 2,052 27.2 504 24.6 1,548 75.4 2,775 24.6 1,147 41.3 1,628 58.7

 75 ~ 79 1,765 23.4 602 34.1 1,163 65.9 2,581 22.9 1,461 56.6 1,120 43.4

 80 or over 1,441 19.1 683 47.4 758 52.6 2,558 22.7 1,813 70.9 745 29.1

Region < .0001 < .0001

 Urban 3,029 40.2 793 26.2 2,236 73.8 4,546 40.3 1,911 42.0 2,635 58.0

 Rural 4,510 59.8 1,400 31.0 3,110 69.0 6,728 59.7 3,357 49.9 3,371 50.1

Marital status < .0001 < .0001

 Unmarried or Being separately 1,121 14.9 396 35.3 725 64.7 6,003 53.2 3,334 55.5 2,669 44.5

 Married 6,418 85.1 1,797 28.0 4,621 72.0 5,271 46.8 1,934 36.7 3,337 63.3

Schooling years < .0001 < .0001

 0 ~ 6 2,564 34.0 1,123 43.8 1,441 56.2 7,285 64.6 4,293 58.9 2,992 41.1

 7 ~ 12 4,105 54.5 959 23.4 3,146 76.6 3,677 32.6 928 25.2 2,749 74.8

 13 or over 870 11.5 111 12.8 759 87.2 312 2.8 47 15.1 265 84.9

Economic activity < .0001 < .0001

 Yes 3,314 44.0 807 24.4 2,507 75.6 3,321 29.5 1,324 39.9 1,997 60.1

 No 4,225 56.0 1,386 32.8 2,839 67.2 7,953 70.5 3,944 49.6 4,009 50.4

Smoking  < .0001 0.420

 Yes 1,581 21.0 393 24.9 1,188 75.1 273 2.4 121 44.3 152 55.7

 No 5,958 79.0 1,800 30.2 4,158 69.8 11,001 97.6 5,147 46.8 5,854 53.2

Drinking < .0001 < .0001

 Seldom 3,888 51.6 1,294 33.3 2,594 66.7 9,904 87.8 4,727 47.7 5,177 52.3

 Occasionally 2,185 29.0 542 24.8 1,643 75.2 1,156 10.3 448 38.8 708 61.2

 Frequently 1,466 19.4 357 24.4 1,109 75.6 214 1.9 93 43.5 121 56.5

Physical exercise < .0001 < .0001

 Yes 4,793 63.6 1,174 24.5 3,619 75.5 6,506 57.7 2,696 41.4 3,810 58.6

 No 2,746 36.4 1,019 37.1 1,727 62.9 4,768 42.3 2,572 53.9 2,196 46.1

Dementia checkup 0.740 0.512

 Yes 2,883 38.2 845 29.3 2,038 70.7 5,050 44.8 2,377 47.1 2,673 52.9
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social interactions that comply with social distanc-
ing norms during the pandemic and cognitive function 
among older Korean adults. The key results were pre-
sented as odds ratios (ORs) and 95% confidence inter-
vals (CI). For all analyses, we used SAS version 9.4 (SAS 
Institute Inc; Cary, NC, USA), and p-values less than 0.01 
were considered statistically significant.

Results
Table 1 presents the general characteristics of the study 
population stratified by gender, in which 29.1% of men 
(N = 2,193) and 46.7% of women (N = 5,268) were identi-
fied as cognitively impaired with an MMSE-DS score of 
less than 24. After the outbreak of the COVID-19 pan-
demic, the proportion of the participants with cognitive 
impairment was higher for both men and women. Fur-
thermore, based on the t-test results, the mean difference 
in MMSE-DS scores between the two waves (the period 
before and during the COVID-19 pandemic) was found 
to be statistically significant (p < 0.0001).

Figure 1 illustrates the frequency of change in the par-
ticipants’ social interactions and the difference between 
2017 and 2020. The biggest change was in the fre-
quency of face-to-face contact with their non-cohabiting 

children. Compared to the period before the COVID-
19 outbreak in 2017, the percentage of frequent contact 
decreased significantly during the pandemic. The per-
centage of individuals who have frequent contact with 
their children, at least once a week, has decreased signifi-
cantly since the pandemic among both those with normal 
cognitive function (-21.0%p) and those with cognitive 
impairment(-22.8%p).

As noted in Table  2, the associations between social 
interactions and cognitive function among older Korean 
adults were identified. Both men and women were more 
likely to be cognitively impaired during the COVID-
19 pandemic, compared to before the pandemic (Men: 
OR 1.56, 95% CI 1.36–1.78; Women: OR 1.26, 95% CI: 
1.14–1.40). The ORs increased linearly as the frequency 
of face-to-face contact with the participants’ non-cohab-
iting children decreased. When a "frequent contact” was 
set as the reference category, statistical significance was 
found for “seldom contact” for men (OR 1.34, 95% CI 
1.10–1.64), and “occasional” and “seldom contact” for 
women (Occasional contact: OR 1.19, 95% CI 1.07–1.33; 
Seldom contact: OR 1.43, 95% CI 1.12–1.68). The asso-
ciation between visits to senior community centers and 
cognitive function was not identified; however, the pos-
sibility of cognitive impairment was higher in older 

Table 1 (continued)

Variables Male Female

Cognitive impairment Cognitive impairment

Total Yes No P-value Total Yes No P-value

N % N % N % N % N % N %

Total (N = 18,813) 7,539 100.0 2,193 29.1 5,346 70.9 11,274 100.0 5,268 46.7 6,006 53.3

 No 4,656 61.8 1,348 29.0 3,308 71.0 6,224 55.2 2,891 46.4 3,333 53.6

Diagnosed with Depression 0.719 0.304

 Yes 70 0.9 19 27.1 51 72.9 374 3.3 165 44.1 209 55.9

 No 7,469 99.1 2,174 29.1 5,295 70.9 10,900 96.7 5,103 46.8 5,797 53.2

Fig. 1 Changes in social interactions of the Korean older adults before and during the COVID‑19 pandemic
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women who had not visited senior welfare centers in the 
past year than it was for those older women who had (OR 
1.43, 95% CI 1.21–1.69).

We also conducted subgroup analysis stratified by 
region; Fig.  2 illustrates the results. For example, visits 
to senior welfare centers in the past year were associated 
with urban residents’ cognitive impairment. Conversely, 
a significant change in ORs of cognitive impairment was 
confirmed for rural residents according to face-to-face 
contact frequency with their non-cohabiting children.

Discussion
This study presents the following three key findings. 
First, the mean of the MMSE-DS score, a measure of 
the prevalence of cognitive impairment, was lower dur-
ing, compared to before, the COVID-19 pandemic. The 
MMSE-DS score of the study population before the pan-
demic was 25.2 ± 5.2 (mean ± SD; median: 26.0) out of 30, 
and the MMSE-DS score tested during the pandemic was 
24.6 ± 6.9 (mean ± SD; median: 25.0) out of 30. Second, 
changes in social interactions among the older adults 
before and during the pandemic were noted and are 
attributed to the impact of strong social distancing meas-
ures. The decline in social interactions during the pan-
demic were relatively greater, especially in the cognitively 
impaired group. Third, the participants’ social interac-
tions were associated with their cognitive function. This 
association was investigated particularly among residents 
in rural areas.

The core results of our study were similar to those in 
previous studies examining the impacts of social net-
works, social interactions, social ties, and social iso-
lation on the quality of life of older adults and their 
mental health, including depression [16–19], loneliness 
[20, 21], suicidal ideation [22–24], and cognitive func-
tion [25]. Many of studies on the health and well-being 
of older adults have also demonstrated this association 
[26, 27]; however, few studies have considered the impact 
of COVID-19 using recent data. Therefore, this study is 
meaningful in that we used the most recent time-series 
survey data performed both before and after the COVID-
19 outbreak to investigate and compare the impact of 
social distancing norms during the pandemic on the 
social interactions among the older Korean adults, and 
the possibility of cognitive impairment due to reduced 
social interactions.

Korea has the highest suicide rate of older adults among 
OECD countries. In addition, Alzheimer’s disease is the 
seventh leading cause of death, and mental health prob-
lems were recognized as a critical phenomenon affect-
ing the mortality of the older population [28]. With this 
background, we could provide some public health impli-
cations by reflecting on current social issues related to the 

Table 2 Results of factors associated with cognitive function

Variables Male Female

Cognitive 
impairment

Cognitive 
impairment

OR 95% CI OR 95% CI

Outbreak of COVID‑19

 2017 (Before the COVID‑19) 1.00 1.00

 2020 (During the COVID‑19) 1.56 * (1.36‑1.78) 1.26 * (1.14‑1.40)

Face‑to‑face contact with their noncohabiting children

 Seldom 1.34 * (1.10‑1.64) 1.43 * (1.21‑1.68)

 Occasionally 1.04 (0.90‑1.19) 1.19 * (1.07‑1.33)

 Frequently 1.00 1.00

Visiting the senior community center

 Yes 1.00 1.00

 No 0.71 * (0.61‑0.83) 0.57 * (0.51‑0.64)

Visiting the senior welfare center

 Yes 1.00 1.00

 No 1.13 (0.90‑1.42) 1.43 * (1.21‑1.69)

Age

 65 ~ 69 1.00 1.00

 70 ~ 74 1.25 * (1.06‑1.49) 1.57 * (1.38‑1.79)

 75 ~ 79 1.82 * (1.53‑2.18) 2.27 * (1.96‑2.63)

 80 or over 2.78 * (2.28‑3.38) 3.44 * (2.94‑4.02)

Region

 Urban 1.00 1.00

 Rural 1.09 (0.96‑1.25) 1.07 (0.97‑1.19)

Marital status

 Unmarried or Being separately 1.00 (0.85‑1.18) 1.23 * (1.11‑1.37)

 Married 1.00 1.00

Schooling years

 0 ~ 6 3.86 * (3.01‑4.94) 4.49 * (3.07‑6.56)

 7 ~ 12 2.02 (1.59‑2.58) 1.93 (1.32‑2.84)

 13 or over 1.00 1.00

Economic activity

 Yes 1.00 1.00

 No 1.39 * (1.22‑1.59) 1.31 * (1.18‑1.47)

Smoking

 Yes 0.92 (0.78‑1.07) 0.91 (0.67‑1.24)

 No 1.00 1.00

Drinking

 Seldom 1.00 1.00

 Occasionally 0.82 (0.71‑0.94) 0.86 (0.73‑1.01)

 Frequently 0.75 * (0.63‑0.88) 0.90 (0.65‑1.26)

Physical exercise

 Yes 1.00 1.00

 No 1.58 * (1.39‑1.79) 1.32 * (1.20‑1.46)

Dementia checkup

 Yes 1.00 1.00

 No 1.17 (1.03‑1.33) 1.22 * (1.11‑1.35)

Diagnosed with Depression

 Yes 0.71 (0.37‑1.33) 1.08 (0.82‑1.42)

 No 1.00 1.00

ORs were adjusted for all covariates
* P-value < 0.01
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mental health of older Koreans. Amid the crisis caused by 
the pandemic, the effect of social distancing on COVID-
19 incidence and mortality has been proven [29]. How-
ever, such interventions can also have adverse effects; for 
instance, they cause changes in social networks and daily 
lifestyles. Therefore, social distancing and social support 
interventions should be implemented simultaneously for 
socially vulnerable groups such as older individuals. For 
instance, it would be helpful to provide telehealth services 
to vulnerable groups suffering from deterioration of phys-
ical and mental health [30].

Furthermore, due to the prolonged COVID-19 pan-
demic, most of our social networks are expected to 
include non-face-to-face communication. Thus, older 
adults must become accustomed to non-face-to-face 
interactions, such as video meetings and online classes. 
In many countries including Korea, job training, leisure 
activities, and e-learning programs for persons 65  years 
and older previously held at senior welfare centers, are 
being implemented in a non-face-to-face system.

This study had certain limitations. First, the data were 
based on self-reports; hence, the interactions may not 
have been accurately measured and may be less reliable. 
It may not be easy for older adults to fully recall their 
social interactions over the past year, especially those 
with cognitive impairment. Second, we included only 
three types of social behavior patterns as the social inter-
actions: face-to-face contact with their non-cohabiting 
children and visits to senior community centers and wel-
fare center; however, more types of social interactions 

may be included in future studies. Furthermore, the data 
excluded the frequency of contact with relatives and 
friends, which may have decreased during the pandemic. 
Third, although we attempted to control for numerous 
covariates that may affect the dependent variable, resid-
ual confounding effects from unmeasured variables could 
not be ruled out.

Conclusion
This study demonstrated that cognitive decline in older 
Korean adults during the COVID-19 pandemic was 
associated with reduced social interactions in com-
pliance with social distancing norms. While social 
distancing effectively reduced the incidence of and mor-
tality associated with COVID-19, it may have adversely 
affected older adults’ mental health and cognitive func-
tion. Thus, alternative interventions should be pro-
moted to safely restore the social networks during the 
“With Corona”.
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