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Abstract 

Background: Recent research has shown the mental health consequence of social distancing during the COVID-19 
pandemic, but longitudinal data are relatively scarce. It is unclear whether the pattern of isolation and elevated stress 
seen at the beginning of the pandemic persists over time. This study evaluates change in social interaction over six 
months and its impact on emotional wellbeing among older adults.

Methods: We drew data from a panel study with six repeated assessments of social interaction and emotional well-
being conducted monthly May through October 2020. The sample included a total of 380 White, Black and Hispanic 
participants aged 50 and over, of whom 33% had low income, who residing in fourteen U.S. states with active stay-
at-home orders in May 2020. The analysis examined how change in living arrangement, in-person interaction outside 
the household, quality of relationship with family and friends, and perceived social support affected trajectories of 
isolation stress, COVID worry and sadness.

Results: While their living arrangements (Odds Ratio [OR] = 0.95, 95% Confidence Interval [CI] = 0.87, 1.03) and 
relationship quality (OR = 0.94, 95% CI = 0.82, 1.01) remained stable, older adults experienced fluctuations in per-
ceived social support (linear Slope b = -1.42, s.e. = 0.16, p < .001, quadratic slope b = 0.50, s.e. = 0.08, p < .001, cubic 
slope b = -0.04, s.e. = 0.01, p < .001) and increases in in-person conversations outside the household (OR = 1.19, 95% 
CI = 1.09, 1.29). Living with a spouse/partner stabilized isolation stress (change in linear slope b = 1.16, s.e. = 0.48, 
p < .05, in quadratic slope b = -0.62, s.e. = 0.26, p < .05, and in cubic slope = 0.09, s.e. = 0.04, p < .05) and COVID worry 
(change in quadratic slope b = -0.66, s.e. = 0.32, p < .05 and in cubic slope = 0.09, s.e. = 0.04, p < .05) over time. Indi-
viduals with better relationship quality with friends had decreased sadness over time (OR = 0.90, 95% CI = 0.82, 0.99). 
Changes in social support were associated with greater fluctuations in isolation stress and COVID worry.

Conclusions: During the pandemic, social interactions are protective and lack of stability in feeling supported makes 
older adults vulnerable to stress. Efforts should focus on (re)building and maintaining companionship and support to 
mitigate the pandemic’s negative impact.
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Background
The COVID-19 pandemic poses significant challenges 
globally, threatening the lives and livelihoods of millions 
of people. The mental health consequence of the pan-
demic is clear. Across Asia and Europe, population-based 
studies show elevated stress, depression, and loneliness, 
as well as lower levels of self-esteem and life satisfac-
tion in multiple countries [1–4]. Amidst historical levels 
of death, grief, worry, quarantine fatigue, and economic 
uncertainty, Americans reported the lowest level of hap-
piness in nearly fifty years [5]. Estimates from polls and 
census data suggest that up to forty percent adults in the 
United States experienced symptoms of depression or 
anxiety in 2020 [6, 7]. One primary reason for impaired 
psychological well-being is social isolation and loneli-
ness introduced by lockdowns, stay-at-home orders, and 
social distancing measures [8, 9].

In this paper, we focus on life under stay-at-home 
orders among older adults in the US during the COVID-
19 pandemic. Beginning March 2020, a number of US 
states issued stay-at- home or safer-at-home orders. By 
May 2020, almost all states ordered nonessential busi-
nesses to close and prohibited gatherings. Individuals 
who were not considered essential employees were asked 
not to leave their homes apart from medical care or gro-
cery shopping. During the summer of 2020, most states 
began reopening, but quickly re-implemented the restric-
tions in response to large spikes of COVID cases in the 
fall.

Older adults are particularly vulnerable to the pro-
longed social isolation and limited social interaction 
during the pandemic for two reasons. First, while the 
COVID-19 pandemic has forced acute social isolation for 
everyone, older adults may experience a greater reduc-
tion in social interaction and support, due to age-based 
patterns in health behaviors, labor force exits and mor-
tality. Compared to their younger counterparts, older 
adults are more likely to engage in mitigation practices 
such as maintaining physical distance, avoiding crowded 
places and restaurants, and cancelling social and rec-
reational activities [10]. The percentage of older workers 
leaving the workforce rose sharply to 32% in 2020, from 
about 15% before the pandemic [11]. Unlike those during 
mid-career, labor force exits close to retirement age are 
often permanent [12], likely resulting in the contraction 
of personal networks and reduced support [13]. Loss of 
spouse, siblings and lifelong friends are common among 
older adults, as the pandemic’s death toll has been largest 
in this age group [14], thereby disrupting their care and 

support systems. Voluntary or not, limited social inter-
action and reduced support can be a direct result of the 
pandemic. For older adults, these can be significant acute 
stressors and negatively impact their emotional wellbeing 
and mental health [15–19].

Second, the COVID-19 pandemic aside, older adults 
already face challenges staying socially connected and 
may not benefit as much from the protective effects of 
social relationships. Social networks and the support 
derived from them play a critical role in maintaining 
socioemotional well-being over the life course [20–23]. 
However, physical functional limitations [24], death of 
spouse, kin and friends [25, 26], and limited cross-age 
interaction in personal networks [27] are common during 
older adulthood. These challenges can introduce signifi-
cant and often deleterious changes in the structure and 
quality of social relationships for older adults and sub-
sequently in health and longevity [28–33]. Coping with 
bereavement and health problems requires even more 
companionship and support, the absence of which may 
then lead to deteriorating emotional well-being [25, 34]. 
In this context, the pandemic’s mental health impact on 
older adults is significant, largely because the pervasive 
and chronic social disconnectedness that existed long 
before COVID in older adults makes these individu-
als more vulnerable given limited access to the support 
needed to cope with pandemic stress.

Although prior research provides support for the basic 
prediction of worse mental health in older adults as a 
result of the pandemic, it is uncertain if such a predic-
tion represents the experience of older adults over an 
extend period of time. This is especially important given 
the context. After the initial wave of infections, a num-
ber of U.S. states quickly lifted or modified existing stay-
at-home orders, but repeated outbreaks and emerging 
variants generated substantial heterogeneity in not only 
COVID trends and cases, but social distancing measures 
across states. Moreover, even within states, social dis-
tancing measures are being constantly updated. In light 
of this rapidly evolving social context, one may hypoth-
esize fluctuations in mental wellbeing among older 
adults. Alternatively, the constant changes brought by 
the pandemic and social distancing measures can result 
in a feeling of uncertainty for older adults, which in turn 
lead to persistent elevated stress levels. We may therefore 
observe worse, but stable mental wellbeing over time. 
Presently, there is a clear need to characterize change in 
mental wellbeing over an extended period of time dur-
ing the COVID pandemic and identify predictors that 
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may be associated with the change. We do not know, for 
example, whether social support stabilizes mental well-
being, or exacerbates the fluctuations. To date, however, 
most of our knowledge about the pandemic’s mental 
health impact come from cross-sectional studies [2, 8, 
15, 35], short-term observations over a few weeks at the 
beginning of the pandemic [1, 16, 36–38], or before vs. 
during pandemic comparisons with limited follow-ups 
[3, 18, 19]. Repeated assessments of social interaction 
and mental health over longer periods of time are not 
widely available.

The current study aims to address this issue by char-
acterizing change in social interaction over six months 
during the pandemic and its impact on emotional wellbe-
ing in older Americans. We take advantage of data from 
a panel study conducted May through October 2020 to 
track changes in current living arrangements, in-person 
interaction outside the household, quality of relationship 
with family and friends, and perceived social support and 
examine how stability and change in social interaction 
affect pandemic-specific emotional health indicators, 
including isolation stress and COVID worry, as well as 
general sadness.

Methods
Study design and participants
Data came from a larger panel study with six repeated 
assessments of social interaction and emotional well-
being conducted monthly from May to October 2020. 
The purpose of the study was to evaluate the mental 
health impact of social distancing guidelines imposed 
as part of the public health measures to limit the spread 
of COVID-19. Therefore, participant recruitment was 
limited to fourteen US states with active stay-at-home 
orders in May 2020, as residents in these areas were 

more likely to experience social isolation due to the 
restrictions. The states represented in our study were: 
Alabama, California, Oregon, Kentucky, Louisiana, 
Maine, Maryland, New Jersey, New York, Pennsylva-
nia, Tennessee, Virginia, Washington, and Washington 
DC. Blacks, Hispanics, and individuals who had low 
household income (defined as less than $30,000 a year) 
were oversampled, since the pandemic disproportion-
ately affected racial and ethnic minorities and the poor 
[39–41].

For the current report, we drew from the original study 
a subsample of adults aged 50 and over. As shown in 
Fig. 1, from May 5 through May 26, 2020, a total of 380 
participants aged 50 and over were enrolled in the study. 
They completed an online baseline (Month 0) survey via 
Qualtrics. The original study by design introduced panel 
attrition due to funding restrictions. At each follow-up, 
only the participants who had responded to the previ-
ous survey were reinvited and recruitment was closed 
upon reaching enrollment. As a result, the number of 
older adult participants in the current analytic sample 
was 300 at Month 1, 272 at Month 2, 138 at Month 3, 
145 at Month 4, and 159 at Month 5. Compared to their 
younger counterparts, older participants in the study 
were less likely to have an incomplete panel (i.e., miss-
ing one or more follow ups, 81% versus 88%, p < . 001) 
and on average completed more follow ups (3.67 versus 
2.97, p < 0.001). These participants contributed a total 
of 1,394 repeated observations over the course of the 
study for analysis. The IRB at University of Pennsylva-
nia determined that the study was exempt from review. 
All research was performed in accordance with relevant 
guidelines and regulations. Online written consent was 
obtained from all participants prior to beginning the 
survey.

Fig. 1 Number of participants retained in the study over time
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Measurements of social interaction
We included both pandemic-specific (in-person inter-
action) and general (living arrangement, relationship 
quality and social support) metrics of social interaction. 
For living arrangements, we asked participants to first 
indicate how many people currently live in their home 
(excluding self ) and then to specify their relationship to 
each of the persons in their home. Two dichotomized 
variables were created to indicate living arrangement—
living alone (= 1, otherwise = 0) and living with spouse 
or partner (= 1, otherwise = 0). To measure in-person 
interaction, we asked them to indicate how many people 
from outside the household they had an in-person con-
versation with during the past month. Response catego-
ries include none (= 0), 1–2 per week (= 1), 3–4 per week 
(= 2), 5–6 per week (= 3) and 7 or more per week (= 4).

Family relationships and friendships were assessed sep-
arately. The participants were first asked how the quality 
of relationships with family members had changed dur-
ing the past month and second, how the quality of rela-
tionships with friends changed during the past month. 
For each question, response categories included a lot 
worse (= -2), a little worse (= -1), about the same (= 0), 
a little better (= 1), and a lot better (= 2). Perceived social 
support was measured with an adapted version of the 
six-item brief version of the Perceived Social Support 
Questionnaire [42]: (1) I experience a lot of understand-
ing and security from others; (2) I know a very close per-
son whose help I can always count on; (3) If necessary, 
I can easily borrow something I might need from neigh-
bors or friends; (4) I know several people with whom I 
like to do things; (5) When I am sick, I can without hes-
itation ask friends and family to take care of important 
matters for me; (6) If I am down, I know to whom I can 
go without hesitation. The original response categories 
for each item included strongly disagree, disagree, neu-
tral, agree, and strongly agree and they were dichoto-
mized (strongly agree = 1, otherwise = 0) due to a ceiling 
effect. Internal consistency of the recoded items ranged 
from 0.78 to 0.87 across months and a summed score of 
six dichotomized items were created.

Living arrangement, in-person interaction, and rela-
tionship quality were time-varying and measured con-
sistently across six monthly assessments. Perceived social 
support was not measured at Month 2 due to limits in 
survey length. We used estimated trajectory of social 
support to impute values at Month 2 when examining its 
relationship with emotional wellbeing (see Analysis Plan 
below).

Measurements of emotional wellbeing
Emotional wellbeing during the pandemic was meas-
ured by isolation stress, COVID worry, and sadness. All 

three variables were time-varying and measured consist-
ently across six monthly assessments. Isolation stress was 
measured by four items asking participants to evaluate 
the impact of pandemic-related physical restrictions [43]. 
Specifically, they were asked to indicate on a 5-point rat-
ing scale ranging from not at all (= 0) to extremely (= 4) 
for the following: During the past month. (1) how stress-
ful have the restrictions on leaving home been for you? 
(2) how stressful have changes in family contacts been 
for you? (3) how stressful have changes in social contacts 
been for you? (4) how much has cancellation of impor-
tant events (such as graduation, prom, vacation, etc.) in 
your life been difficult for you? Given good internal con-
sistency of the items in the current analytic sample across 
monthly assessments (α’s = 0.77 to 0.82), a summed score 
was created to indicate overall level of isolation stress the 
participant experienced during the past month.

COVID worry was measured by a summed score of five 
items designed for this study assessing an individual’s dis-
ease worry, risk perception, and perceived controllabil-
ity in the context of COVID-19: During the past month. 
(1) how worried have you been about being infected? 
(2) how worried have you been about friends or family 
being infected? (3) how worried have you been about 
your physical health being influenced by Coronavirus/
COVID-19? (4) how worried have you been about your 
mental/emotional health being influenced by Coronavi-
rus/COVID-19? (5) how much are you reading or talking 
about Coronavirus/COVID-19? For the first four items, 
response categories included not at all (= 0), slightly 
(= 1), moderately (= 2), very (= 3) and extremely (= 4) 
and for the last item response categories included never 
(= 0), rarely (= 1), occasionally (= 2), often (= 3) and 
most of the time (= 4). Internal consistency of the items 
was high across monthly assessments (α’s = 0.78 to 0.86).

Finally, sadness was measured by asking the partici-
pants to indicate how happy versus sad they were during 
the past month. Response categories include very happy/
cheerful (= -2), moderately happy/cheerful (= -1), neutral 
(= 0), moderately sad/depressed/unhappy (= 1), and very 
sad/depressed/unhappy (= 2).

Measurement of covariates
We measured the participants’ age at baseline in years. 
Gender was measured by a dichotomized variable indi-
cating female (= 1, otherwise = 0). Race and ethnicity 
were captured by three dichotomized variables indicat-
ing non-Hispanic White (= 1, otherwise = 0; reference 
group), non-Hispanic Black (= 1, otherwise = 0), and 
Hispanic (= 1, otherwise = 0). Education was meas-
ured by an ordinal variable indicating highest level of 
education completed, which included less than high 
school (= 0), high school diploma or GED (= 1), some 
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college or 2-year degree (= 2), 4-year college gradu-
ate (= 3), and more than college (= 4). Participants 
reported on their annual household income by select-
ing one of the following categories: less than $30,000, 
$30,000 to $49,999, $50,000 to $74,999, $75,000 to 
$99,999 $100,000 to $249,999, more than $250,000. 
A dichotomized variable indicating low income was 
used in all multivariate analyses (< $30,000 = 1; oth-
erwise = 0). We also noted if the participant was cur-
rently working for pay (= 1, otherwise = 0). Because 
enrollment was capped at a lower number at Month 
3 through Month 5, we adjusted for potential panel 
attrition bias with a dichotomized indicator of incom-
plete panel (i.e., completed fewer than six monthly 
assessments) included in all models as a covariate. In 
preliminary analyses (not shown), we compared this 
method to a correction instrument calculated from 
a two-stage Heckman selection bias model [44] and 
found the two methods do not produce substantively 
different results. We opted to use a dichotomized indi-
cator to adjust for panel attrition in the final models as 
this method did not rely on accurate specification of 
the selection bias, which was difficult to ascertain in a 
panel study spanning over a relatively short period of 
time.

Statistical model
To examine intra-individual change in social interaction 
and emotional wellbeing across repeated observations 
and the associations between them, we used random-
intercept logistic regression models to estimate binary 
outcomes (living alone and living with spouse or part-
ner), random-coefficient proportional odds models 
to estimate ordinal outcomes (in-person interaction, 
quality of relationship with family and with friends, 
and sadness), and random-coefficient growth curve 
models with a Gaussian link to estimate continuous 
outcomes (social support, isolation stress, and COVID 
worry). These random effects models explicitly model 
longitudinal dependency with individual-specific tra-
jectories of change. All models used month as the time 
variable. Since change over time could be nonlinear, we 
tested in preliminary analysis linear, quadratic, cubic, 
and quartic specifications of time. Best fitting model 
specification for each outcome was determined by sta-
tistical significance of the coefficient(s) and Bayesian 
Information Criterion (BIC) and used for final analysis. 
Specifically, we modeled change in living arrangement, 
in-person interaction, quality of relationship with fam-
ily and with friends, and sadness as linear function of 
time and change in perceived social support, isolation 
stress, COVID worry as a cubic function of time.

Analysis plan
The analysis proceeded in three stages. First, we 
described the sample with regards to sociodemographic 
characteristics and panel attrition. Second, we described 
change in social interaction and emotional wellbeing over 
six months during the pandemic, by estimating time-
based trajectories of the variables without adjusting for 
covariates. From these models we extracted estimated 
probabilities (for binary or ordinal variables) or values 
(for continuous variables) and plotted them over time to 
visualize the time trend. Third, we examined the associa-
tions between social interaction variables, as time-vary-
ing covariates, and time-based trajectories of emotional 
wellbeing, adjusting for covariates. Estimated values of 
perceived social support were extracted from the trajec-
tory model in stage 2 and used to impute social support 
at Month 2 in models estimating trajectories of emo-
tional wellbeing. Due to difficulty interpreting an inter-
action between a continuous time-varying covariate and 
time, we created a dichotomized variable representing 
higher levels of perceived social support (sum social sup-
port score = 6) to examine how social support affected 
the rates of change in trajectories of emotional wellbeing. 
In preliminary analysis, we tested interactions between 
social interaction variables and time, to determine how 
each social interaction variable affected the trajectory of 
change in emotional wellbeing. Only statistically signifi-
cant interactions were retained in the final models and 
presented in the results.

Results
Sample characteristics
On average, participants in the sample were 57  years 
of age in May 2020 (SD = 5.52; see Table  1), with the 
majority of them identifying as female. Half of the par-
ticipants were non-Hispanic White, about one-third were 
non-Hispanic Black and slightly less than one-fifth were 
Hispanic. Few participants had less than high school 
education. About 15% of the participants completed 
high school, about 40% completed some college, a quar-
ter were 4-year college graduates and over one-fifth had 
schooling beyond college. A third had less than $30,000 
in annual household income and about 61% were work-
ing for pay in May 2020. Over the course of the study, 
less than one-fifth of the participants completed all six 
repeated assessments and the rest had an incomplete 
panel. On average, the number of repeated assessments 
completed was 3.67 (SD = 1.80). Preliminary analysis (not 
shown) revealed that Blacks, Hispanics, and individu-
als with low income were more likely to drop out of the 
panel and completed fewer assessments than their White 
and higher income counterparts, respectively. Women 
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were more likely to complete the entirety of the study 
than did men.

Stability and change in social interaction and emotional 
wellbeing during the pandemic
We observed both stability and change in social inter-
action and emotional wellbeing in older adults over the 
six-month period (see Fig.  2 for results). Slightly more 
than half of the participants lived with a partner and less 
than one-fifth lived alone at the beginning of the study 
(Panel A, Fig.  2). Model estimates suggested essentially 
no change in living arrangement over the course of the 
study. Similarly, quality of family relationship (Panel 
B, Fig. 1) and friendship (Panel C, Fig. 2) remained sta-
ble over time. There was a modest linear increase in the 
number of people outside the household with whom par-
ticipants had in-person conversations (Panel D, Fig.  2). 
Over six months, the estimated probability of talking to 
seven or more people outside the household increased 
substantially whereas the probability for none or infre-
quent in-person interaction outside the home decreased 
considerably. The trajectory of social support was best 
characterized by a cubic function. From baseline to 
Month 1, perceived social support dropped by about a 
unit, remained relatively low from Month 1 to Month 3, 
and slightly increased after Month 3 (Panel E, Fig. 2).

Turning to emotional wellbeing, we found that isola-
tion stress followed a cubic trajectory: from baseline to 
Month 1, isolation stress had a rapid decrease of almost 
two units by Month 2, and a modest increase of half of 
a unit from Month 2 to Month 4 before plateauing from 

Table 1 Sample characteristics at baseline

Variable Mean 
(SD) or 
Proportion

Age 57.24(5.52)

Gender

 Male 45%

 Female 55%

Race and Ethnicity

 Non-Hispanic White 49%

 Non-Hispanic Black 32%

 Hispanic 18%

Education

 Less Than High School 1%

 High School Diploma or GED 15%

 Some College or 2-Year Degree 40%

 4-Year College 24%

 More Than College 21%

Annual Household Income

 Less Than $30,000 33%

 $30,000—$49,999 15%

 $50,000—$74,999 17%

 $75,000- $99,999 15%

 $100,000—$249,999 19%

 $250,000 or More 1%

Currently Working for Pay 61%

Incomplete Panel 81%

Number of Assessments Completed 3.67 (1.80)
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Month 4 to Month 5 (Panel F, Fig. 2). COVID worry was 
also best characterized by a cubic trajectory (Panel G, 
Fig. 2). There was a sizable drop in COVID worry during 
the first month of the study, albeit more muted than what 
was observed in isolation stress. After Month 2, COVID 
worry largely fluctuated. In contrast, sadness had a steady 
linear decrease over time (Panel H, Fig. 2). Each month 
was associated with a lower chance of being in a more 
sad or depressed category.

The protective effect of social interaction on emotional 
wellbeing
Next, we examined how social interaction variables, as 
time-varying covariates, were associated with trajecto-
ries of emotional wellbeing in older adults (see Table  2 
for results). Living alone was associated with lower ini-
tial levels (i.e., intercept) of isolation stress (b = -0.97, 
s.e. = 0.47, p < 0.05) but did not affect the rates of change 
(i.e., slopes). Living alone also had no effect on COVID 

Table 2 The Associations Between Social Interaction and Emotional Wellbeing Among Adults Aged 50 and Over May Through 
October 2020

* p < .05 **p < .01 ***p < .001

Isolation stress COVID Worry Sadness
b(s.e.)Sig b(s.e.)Sig OR[95%  CI]Sig

Intercept 9.43(2.00)*** 9.94(2.76)***

Thresholds:

 κ1 -6.35 [-9.78, -2.93]***

 κ2 -2.50[-2.73, 0.13]

 κ3 0.14[-3.26, 3.53]

 κ4 3.59[0.17, 7.00]*

Time -2.22(0.38)*** -3.91(0.48)*** 0.89[0.82, 0.96]**

Time2 0.91(0.21)*** 1.72(0.26)***

Time3 -0.10(0.03)*** -0.20(0.04)***

Living Arrangement

 Alone -0.97(0.47)* -0.53(0.63) 0.86[0.39,1.91]

 With Spouse/Partner -0.59(0.44) -0.11(0.58) 0.56[0.29,1.11]

  With Spouse/Partner × Time 1.16(0.48)* 1.05(0.60)

  With Spouse/Partner ×  Time2 -0.62(0.26)* -0.66(0.32)*

  With Spouse/Partner ×  Time3 0.09(0.04)* 0.09(0.04)*

Quality of Relationship

 With Family -0.36(0.10)*** 0.14(0.12) 0.74[0.62,0.90]**

 With Friends -0.46(0.11)*** -0.01(0.14) 0.77[0.59,1.01]

  With Friends × Time 0.90[0.82,0.99]*

  With Friendst ×  Time2

  With Friends ×  Time3

In-Person Interaction -0.06(0.07) 0.004(0.09) 0.88[0.77,0.99]*

High Social Support 0.59(0.28)* 0.26(0.35) 0.85[0.60, 1.20]

 High Social Support × Time -1.69(0.63)** -2.23(0.79)**

 High Social Support ×  Time2 0.58(0.33) 0.79(0.41)

 High Social Support ×  Time3 -0.06(0.04) -0.08(0.05)

Age -0.04(0.03) 0.02(0.04) 0.98[0.93, 1.04]

Female 0.24(0.34) 0.34(0.47) 1.17[0.66, 2.09]

Race and Ethnicity:

 White (reference) – – –

 Black 0.10(0.40) 0.45(0.55) 0.47[0.24, 0.93]*

 Hispanic 0.51(0.48) 0.60(0.66) 1.49[0.66, 3.34]

Education -0.07(0.18) -0.01(0.24) 1.02[0.50, 2.02]

Low Income -0.75(0.41) -0.04(0.57) 1.00[0.50, 2.02]

Currently Working 0.23(0.23) -0.04(0.30) 0.99[0.65, 1.51]

Incomplete Panel 0.11(0.42) -0.21(0.59) 2.40[1.18, 4.90]*



Page 8 of 13Lin et al. BMC Public Health         (2022) 22:1777 

worry or the sadness. Living with spouse or partner was 
associated with rates of change in isolation stress over 
time. Specifically, isolation stress followed a cubic trajec-
tory over time and living with spouse or partner moder-
ated the trajectory, by counterbalancing the rapid linear 
decline (b = 1.16, s.e. = 0.48, p < 0.05), slowing the quad-
ratic acceleration (b = -0.62, s.e. = 0.26, p < 0.05), and 
offsetting the cubic reduction in acceleration (b = 0.09, 
s.e. = 0.04, p < 0.05) in the trajectory of isolation stress. 
In other words, compared to those who did not live 
with a spouse or partner during the pandemic, older 
adults living with spouse or partner exhibited more sta-
bility in isolation stress over time (Panel A, Fig.  3). A 
similar stabilizing effect of living with spouse or partner 
was observed, albeit more muted, for the trajectory of 
COVID worry (Table 2 and Panel B, Fig. 3).

Older adults with stronger family relationships had 
lower levels of isolation stress (b = -0.36, s.e. = 0.10, 
p < 0.001) and were less likely to be more sad or depressed 
(Odds Ratio [OR] = 0.74, 95% Confidence Internal 
[CI] = 0.62, 0.90). Quality of family relationship did not 
moderate the rates of change in isolation stress or sad-
ness. Quality of friendships was associated with lower 
initial levels of isolation stress (b = -0.46, s.e. = 0.11, 
p < 0.001) and moderated the trajectory of sadness, by 
amplifying the linear reduction in sadness over time 
(OR = 0.90, 95% CI = 0.82, 0.99). The estimates indicate 
that each unit increase in quality of friendships was asso-
ciated with about 20% reduction in the odds of being in 
a more sad/depressed category. For older adults whose 
relationships with friends were a little or a lot better, 
the probability for reporting moderately to very happy 
increased noticeably whereas a decrease was observed 
in reporting moderately to very sad (Fig. 4). The COVID 
worry trajectory were not affected by the quality of family 

relationships and friendships. While in-person interac-
tion did not influence emotional wellbeing, social support 
was associated with isolation stress and COVID worry. 
Interestingly, high social support was associated with 
higher initial level of isolation stress (b = 0.59, s.e. = 0.28, 
p < 0.05). During the first two months, however, older 
adults with high social support had a much more rapid 
decline in isolation stress (b = -1.69, s.e. = 0.63, p < 0.01) 
and in COVID worry (b = -2.23, s.e. = 0.79, p < 0.01). 
After Month 3, individuals with high social support did 
not differ from those with lower levels of social support 
with regards to change in isolation stress. Overall, higher 
social support appeared to have resulted in greater fluc-
tuations over time in emotional wellbeing (Fig. 5).

Discussion
This study examines how social interaction affects emo-
tional wellbeing in older Americans during a time of 
imposed social distancing due to the COVID-19 pan-
demic. The individual approaches taken by state and 
local governments in the US may have impacted social 
ties in different ways. The panel design of our study has 
permitted a characterization of change in both pandemic 
specific and general metrics of social interaction and 
emotional wellbeing while the social context varied and 
was rapidly evolving.

Longitudinal data collected at the beginning of the pan-
demic generally show an uptick in mental health issues 
in the population under study [1, 3, 6, 37]. Our results 
suggest stability and change over time across social inter-
action and emotional wellbeing outcomes, the pattern 
of which are largely consistent with how the pandemic 
evolved in the US May through October 2020. For exam-
ple, we observe a significant drop in isolation stress and 
COVID worry in the first two months (May through June 
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2020), likely because early lockdowns resulted in low case 
numbers in the summer of 2020, leading to the belief that 
the pandemic would soon come to an end and social dis-
tancing restrictions were being lifted. The fluctuations 
in isolation stress and COVID worry in later months are 
in line with the spike of cases and re-implementation of 
social distancing measures. We however did not see a 
similar pattern of fluctuation in in-person interaction, 
which was a pandemic-specific metric of social inter-
action. Over time, older adults in our sample increased 
in-person conversations outside the household, despite 

the restrictions and increasing COVID cases in the fall 
of 2020. Therefore, the association between in-person 
interaction and emotional wellbeing is weakening, as the 
pandemic transitioned from being an acute stressor to a 
chronic stressor. The literature has called for developing 
interventions to maintain social interaction during the 
pandemic [8, 9], perhaps with the aid of technology [35]. 
Our finding however suggests that merely increasing 
social interactions may not effectively serve older adults’ 
emotional needs.
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For general social interaction metrics, our results sug-
gest that living arrangement and quality of relationships 
stayed stable over the six-month period whereas per-
ceived social support fluctuated, exhibiting a trajectory 
similar to isolation stress and COVID worry. In con-
trast to the expected stability in relationship quality, this 
fluctuation in social support is surprising. Relationship 
quality and social support are often positively correlated 
because higher quality relationships tend to be the ties 
that are able and willing to lend support [45]. This decou-
pling of the two metrics may itself be due to the pan-
demic. Social support indicates the exchange of resources 
from one person to another [21]. In response to the pan-
demic, individuals worldwide face heightened levels of 
stress and daily stressors [2, 3, 5, 8]. Thus, they may sim-
ply have fewer resources leftover to lend to another after 
coping with their own stress. Similarly, previous research 
has reported that the closure of social support services 
during COVID is detrimental to older adults who rely on 
them as the primary source of social interaction and inte-
gration [46].

Perhaps because of the differences in mutability, we 
found that relationship quality and social support were 
associated with emotional wellbeing in different ways. 
Results suggest that better family relationships and 
friendships serve as a protective buffer against COVID 
worry and sadness—a finding that has been reported 
in samples in the U.S. [35], the U.K. [47], and Italy [3]. 
Perceived social support, however, was associated with 
greater isolation stress at the beginning of the observa-
tion period. There are several possible explanations for 
this pattern. First, perceived social support tends to be 
correlate with network size especially in small personal 
networks [48], with individuals reporting higher levels 
of social support also having more social ties. With a 
larger network, one may receive more information about 
COVID and have more conversations about COVID. 
As COVID-related topics are repeatedly discussed and 
COVID worries are shared within the network, exist-
ing stress and worry may increase [38, 49]. This may 
especially be the case at the beginning of the pandemic 
when there was a great amount of confusion, uncer-
tainty, and anxiety in public messages about COVID. 
Second, research has long suggested that social support 
and social ties influence mental health via the mecha-
nisms of integration and feeling of connectedness and 
attachment [50]. It stands to reason that social support 
may be particularly salient to older adults who have more 
ties and support, because they value such connectedness 
more than those reporting lower levels of support. As a 
result, pandemic-imposed social isolation may be par-
ticularly detrimental to these individuals because of the 
centrality of social support in their lives. Finally, since we 

observe a very similar pattern of fluctuation in social sup-
port, isolation stress, and COVID worry, the association 
between social support and emotional wellbeing may be 
spurious or due to reverse causality. It is possible that the 
pandemic directly affects older adults by increasing stress 
and worry while simultaneously reducing perceived sup-
port. Alternatively, individuals who are under stress and 
worry excessively can feel particularly unsupported [51].

After the first two months, older adults with higher 
social support reported more rapid decreases in stress 
and worry, in line with the stress-buffering effect of social 
support. One explanation for this rebound is that partici-
pants gradually adjust to life under stay-at-home orders 
over time, and as they adjust, they strive to rebuild or 
maintain support. Taken together, the findings suggest 
that fluctuations in the perceived support may result in 
greater fluctuations in emotional wellbeing for older 
adults. Prior research has shown that programs such as 
peer support groups and befriending services may help 
address social isolation among older adults [46]. Thus, 
future behavioral and policy-related interventions should 
seek to preserve and enhance the resources available to 
older adults to alleviate these oscillations in perceived 
support. At the same time, public-wide remarks regard-
ing the pandemic should acknowledge the importance 
of social support when communicating oncoming chal-
lenges and the potential impact of those challenges on 
emotional wellbeing. For example, the messages could 
provide strategies for safe social interactions, particularly 
for populations such as older adults who already experi-
ence deficits in social interactions pre-pandemic.

Results regarding living arrangement revealed addi-
tional ways through which social interaction affected 
emotional wellbeing. Previous research has pointed out 
that living with others during the pandemic can have 
mental health benefits [37]. While we did not find a 
direct effect, living with spouse or partner was found to 
stabilize change in emotional wellbeing measures over 
time. Since there is little change in older adults’ living 
arrangement over the study period, this result suggests 
that one’s spouse or partner can be a stable source of 
companionship and support, thereby protecting indi-
viduals from recurrent episodes of stress associated with 
the pandemic. Living alone is associated with lower levels 
of isolation stress. This is likely a pandemic specific find-
ing, as older adults living alone prior to the pandemic 
may already be experiencing high levels of isolation and 
disconnectedness and are, therefore, less sensitive to the 
effect of pandemic-imposed social distancing measures. 
Alternatively, compared to living arrangement, other 
aspects of social connectedness such as relationship 
quality may have a larger impact on older adults’ emo-
tional wellbeing. Living alone may not necessarily lead 
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to loneliness if older adults benefit from supportive net-
works and high-quality relationships [52].

Our study has several limitations. First, our partici-
pants are from fourteen US states and the sample is non-
representative of the U.S. population aged 50 and over. 
Because the survey was administered online, older adults 
who lack access to the internet and/or technology are 
likely underrepresented in our study. Future research 
should address similar questions in larger scale studies of 
representative samples of older adults both in the US and 
other countries, and take into account how the method 
of data collection may bias sampling and the interpreta-
tion of results. Second, due to funding restrictions, panel 
attrition was introduced by design. While we adjusted for 
having an incomplete panel, residual non-random panel 
attrition may still bias estimates. Third, because of survey 
burden concerns, our study included limited measure-
ments of the broader social context, some of our assess-
ments were brief, and a key variable, social support, was 
not assessed at Month 2. It will be important for future 
research to include measures with superior psycho-
metric properties and account for additional confound-
ing factors that may be affect the relationship between 
social interaction and emotional health. Finally, while 
we found that living arrangement was associated with 
emotional wellbeing during pandemic, our analysis is not 
sufficiently powered to compare different types of liv-
ing arrangement. A six-month observation window may 
also be too short to capture the changes. Future research 
should better characterize pandemic-induced change 
in living arrangement in older adults with appropriate 
designs.

Conclusions
Despite the limitations, this study makes contributions to 
the literature by analyzing co-occurring changes of social 
interaction and emotional wellbeing longitudinally and 
by showing how each metric of social interaction differ-
entially affects older adult’s emotional wellbeing. While 
overall the results suggest that social interaction is pro-
tective, there is a lack of stability in feeling supported 
during the pandemic, which in turn makes older adults 
vulnerable to stress. Thus, our study offers novel insights 
into how social interaction may be associated with men-
tal health. Policy and public health interventions should 
focus on (re)building support and companionship to bol-
ster psychological well-being in older adults.
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