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Background: The COVID19 pandemic has caused a mental health crisis worldwide, which may have different age-
specific impacts, partly due to age-related differences in resilience and coping. The purposes of this study were to
1) identify disparities in mental distress, perceived adversities, resilience, and coping during the COVID-19

}ézﬂil;ence pandemic among four age groups (18-34, 35-49, 50-64, and >65); 2) assess the age-moderated time effect
AgIe) digsparity on mental distress, and 3) estimate the effects of perceived adversities on mental distress as moderated by age,
COVID-19 resilience and coping.

Pandemic Methods: Data were drawn from a longitudinal survey of a nationally representative sample (n = 7830)

administered during the pandemic. Weighted mean of mental distress and adversities (perceived loneliness,
perceived stress, and perceived risk), resilience, and coping were compared among different age groups. Hier-
archical random-effects models were used to assess the moderated effects of adversities on mental distress.
Results: The youngest age group (18-34) reported the highest mental distress at baseline with the mean (standard
error) as 2.70 (0.12), which showed an incremental improvement with age (2.27 (0.10), 1.88 (0.08), 1.29 (0.07)
for 35-49, 50-64, and >65 groups respectively). The older age groups reported lower levels of loneliness and
perceived stress, higher perceived risk, greater resilience, and more relaxation coping (ps < .001). Model results
showed that mental distress declined slightly over time, and the downward trend was moderated by age group.
Perceived adversities, alcohol, and social coping were positively,whereas resilience and relaxation were nega-
tively associated with mental distress. Resilience and age group moderated the slope of each adversity on mental
distress.

Conclusions: The youngest age group appeared to be most vulnerable during the pandemic. Mental health in-
terventions may provide resilience training to combat everyday adversities for the vulnerable individuals and
empower them to achieve personal growth that challenges age boundaries.

1. Introduction

The COVID-19 pandemic has caused a global mental health crisis (e.
g., Saladino et al., 2020). Older adults (age >65 years) have been found
to be more vulnerable to the infection due to their increased comor-
bidities and weakened immunity compared to their younger counter-
parts (Centers for Disease Control and Prevention, 2021). However, it
has been found that individuals at younger age are more vulnerable to
stress, negative affect, depression, and anxiety in general or among those
with certain health conditions such as cancer (Cohen et al., 2014; Hinz
et al., 2009; Hopwood et al., 2010; McCleskey and Gruda, 2021; Varma
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et al., 2021). During the pandemic, younger adults (18-30 years of age)
in multiple countries have reported the greatest increase in psycholog-
ical distress compared to other age groups (Jung et al., 2020; McGinty
et al., 2020; Pierce et al., 2020; Rossell et al., 2021; Varma et al., 2021).
Some researchers have attributed the age disparities in mental health to
younger adults’ social roles, such as greater career demands, parenting
duties, and economic burdens (Arndt et al., 2006; Kornblith et al., 2007)
as well as older adults’ increased experiences in coping with challenges
and adversities with effective coping strategies (Brandtstadter, 1999).
Despite the age disparities in social roles and coping resources, older
adults may nevertheless experience an unprecedented degree of social

Received 22 June 2021; Received in revised form 25 January 2022; Accepted 7 May 2022

Available online 13 May 2022
0277-9536/© 2022 Elsevier Ltd. All rights reserved.


mailto:ling.na@utoledo.edu
www.sciencedirect.com/science/journal/02779536
https://www.elsevier.com/locate/socscimed
https://doi.org/10.1016/j.socscimed.2022.115031
https://doi.org/10.1016/j.socscimed.2022.115031
https://doi.org/10.1016/j.socscimed.2022.115031
http://crossmark.crossref.org/dialog/?doi=10.1016/j.socscimed.2022.115031&domain=pdf

L. Na et al.

Social Science & Medicine 305 (2022) 115031

Resilience

l

Outcome:

Age
Perceived Adversities l
(Loneliness, Stress, Perceived
Risk)

A,

Mental Distress

Coping

Fig. 1. A conceptual model of age, resilience, and coping modified association of adversity with mental distress.

Mental Distress

3
\\
2 -
N\ i RS -
s tm =SS TmenT
—
1 N, -~ Ny, TS e
0.5
April, 2020 January, 2021
18-34 e e @ 35-49 == o <50-64 e 65+
Perceived Stress
10.5
10 M
9.5 <
~
9 -‘\d--'-\vf---—\
8.5 S -
* o g ¢ o o
8 =N\
75 N e /5 -—— /h
7
April, 2020 January, 2021

18-34 = = = 3549 == « +50-64 === oG5+

Loneliness
2
o \W
1.6
S
- ‘g\.‘Vﬁxﬁh--—q-”P
1.2
April, 2020 January, 2021
18-34 e e @ 3549 == ¢ +50-64 === oG5+
Perceived Risk
2.7
2.5
2.3
2.1
1.9
1.7
1.5
April, 2020 January, 2021

e 18-34 = e = 3549 == © ©50-64 emmm oG5+

Fig. 2. Series. Distribution of outcome and independent variables over time (April 2020 to January 2021) by age group.

isolation and loneliness due to COVID-19 (World Health Organization,
2020) that may adversely impact their mental health (Kowal et al.,
2020; Robb et al., 2020).

Resilience is defined as positive adaptation in the context of signif-
icant risk of adversity (Cohen et al., 2014; Ong et al., 2009; Wood and
Bhatnagar, 2015). It refers to the capacity to recover or bounce back
from adverse life events through adjusting to changing situational de-
mands (Cohen et al., 2014; Dyer and McGuinness, 1996; Ong et al.,
2009; Richardson, 2002). Human beings cultivate resilient qualities to

experience growth through adversities and to build resilient reintegra-
tion (Rutter, 1985). Resilience mitigates the negative effects of stressors
on mental health (Wagnild, 2009; Wagnild and Young, 1993). For
example, it has been found that a higher level of perceived personal
control (an aspect of resilience) is related to a lower level of negative
affect (Diehl and Hay, 2010), lower reactivity to daily life stressors
(Hahn, 2000; Neupert et al., 2007; Ong et al., 2005), and reduced
stress-anxiety association (Neupert et al., 2007). Resilience factors, such
as meaningfulness and self-reliance, are inversely related to the level of
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depression, anxiety, and stress (Lenzo et al., 2020). During the
COVID-19 pandemic, resilience is especially important in that in-
dividuals with lower resilience reported a greater increase in psycho-
logical distress (Killgore et al., 2020; Riehm et al., 2021).

Empirical evidence shows that resilience is a learned dynamic pro-
cess or a skill set that grows with age (Leys et al., 2020; Nygren et al.,
2005) and may be improved with education and therapeutic in-
terventions (Loprinzi et al., 2011; Richardson and Waite, 2002). Resil-
ience in older adults is especially demonstrated in emotional regulation
and problem solving (Gooding et al., 2012), as they are more effective
than young adults at regulating negative emotions, rationally assessing
situations, applying prior knowledge, and predicting outcomes (Mather,
2006). Thus older adults typically experience lower anxiety than their
younger counterparts (McCleskey and Gruda, 2021).

The concept of resilience is closely related to active coping, which is
conductive to stress reduction and mental health amelioration. The
resistance to social defeat stress may be considered as an adaptation that
occurs with repeated exposures to stress (Wood and Bhatnagar, 2015).
Active coping is characterized by behavioral responses using one’s own
resources to minimize the physical, psychological or social harm of a
situation, such as creating a sense of coherence, exercising self-control,
developing a sense of identity and purpose in life (Folkman and Lazarus,
1980). An active coping style was shown to be protective against psy-
chotic symptomatology during the pandemic, independent of de-
mographic factors (Song et al., 2020). Conversely, passive coping is
characterized by feelings of helplessness, reliance on others for stress
resolution, and behaviors such as avoidance, substance use, and blaming
(Folkman and Lazarus, 1980; Billings and Moos, 1984; Yi et al., 2005).
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(continued).

Passive or maladaptive coping is associated with psychopathology.
Previous research has revealed that psychosis is positively associated
with avoidant coping, but inversely associated with adaptive coping
(Mian et al., 2018; Ventura et al., 2004). However, whether a specific
coping strategy is adaptive is a fluid concept: it varies with situations
and types of stressors (Wood and Bhatnagar, 2015). For example, pas-
sive coping can be sometimes adaptive and increases chance of survival
when time is limited or the stressor cannot be altered (such as past
events).

Efficient coping during the unprecedented COVID-19 pandemic
would be critical for mental health protection. The objectives of this
study were: 1) to identify disparities in mental distress, perceived ad-
versities, resilience, and coping behaviors by age group; 2) to assess the
time effect on mental distress as moderated by age group, and 3) to
examine whether and how age, resilience and coping behaviors
moderated the detrimental effects of perceived adversities on mental
health. Fig. 1 displays the conceptual model.

2. Methods
2.1. Data source

Data were drawn from Understanding America Study’s (UAS) lon-
gitudinal online survey related to the COVID-19 pandemic (Under-
standing America Study, 2020). The UAS is a probability-based internet
panel representative of the US population of adults excluding institu-
tionalized individuals and military personnel (Angrisani et al., 2019).
The UAS was first launched by the University of Southern California
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Table 1
Distribution of covariates and outcome by age group in the initial wave (N = 6403).
Variable Class Total Age group Age group Age group Age group P value
18-34 35-49 50-64 >65
n=1212 n = 1823 n = 1924 n=1439

Mental Distress 2.07 (0.05) 2.70 (0.12) 2.27 (0.10) 1.88 (0.08) 1.29 (0.07) <.0001
Loneliness 1.56 (0.02) 1.82(0.04) 1.56 (0.03) 1.49 (0.03) 1.35 (0.02) <.0001
Perceived Stress 9.07 (0.05) 9.92 (0.12) 9.32 (0.1) 8.79 (0.1) 8.05 (0.1) <.0001
Perceived Risk 2.32(0.03) 2.15 (0.07) 2.30 (0.07) 2.32(0.06) 2.55 (0.07) .0006
Resilience 21.32 (0.08) 20.24 (0.18) 21.06 (0.15) 21.67 (0.14) 22.51 (0.13) <.0001
Social Coping 4.31 (0.03) 4.44 (0.07) 4.34 (0.06) 4.33 (0.05) 4.11 (0.06) .0023
Relaxation Coping 4.54 (0.04) 4.00 (0.1) 3.98 (0.08) 4.81 (0.08) 5.67 (0.07) <.0001
Alcohol Coping 4.43 (0.19) 3.70 (0.33) 4.38 (0.28) 4.84 (0.51) 4.82 (0.42) .1056
Gender Female 3734 (51.7) 816 (61.6) 1095 (52.2) 1125 (50.0) 698 (41.2) <.0001
Race/Ethnicity Non-Hispanic White 4259 (62.7) 552 (53.9) 1103 (56.2) 1396 (64.1) 1208 (81.3) <.0001

Non-Hispanic Black 483 (11.9) 85 (11.4) 164 (14.5) 167 (12.6) 67 (8.0)

Hispanic 996 (16.7) 401 (23.4) 355 (20.5) 181 (15.3) 59 (4.7)

Native American 53 (0.4) 11 (0.5) 14 (0.4) 21 (0.3) 7 (0.2)

AAPI 342 (5.3) 112 (7.0) 108 (5.3) 79 (4.9) 43 (3.7)

Mixed race 256 (3.0) 51 (3.7) 78 (3.2) 78 (2.7) 49 (2.1)
Education <HS 317 (8.4) 62 (8.2) 92 (7.5) 104 (9.3) 59 (9.0) .0018

HS graduate 1059 (29.5) 231 (28.3) 279 (27.2) 326 (32.4) 223 (30.8)

Some college 2361 (27.7) 439 (30.5) 624 (26.6) 768 (29.2) 530 (24.1)

Bachelor’s degree 2661 (34.3) 480 (33.0) 828 (38.7) 726 (29.1) 627 (36.0)
Income 1st QT 1491 (26.9) 370 (31.9) 357 (23.2) 441 (26.4) 323 (27.0) <.0001

2nd QT 1616 (26.6) 319 (25.3) 394 (24.1) 474 (27.8) 429 (30.1)

3rd QT 1598 (23.9) 280 (23.3) 477 (25.4) 450 (21.9) 391 (25.0)

4th QT 1681 (22.7) 242 (19.5) 594 (27.3) 553 (23.9) 292 (17.9)
Married Yes 3574 (55.7) 407 (38.0) 1128 (61.8) 1140 (59.4) 899 (63.1) <.0001
Asthma Yes 732 (11.7) 142 (13.5) 226 (12.5) 212 (10.3) 152 (10.1) .0935
Auto immune diseases Yes 387 (5.5) 43 (3.9) 95 (4.3) 141 (6.8) 108 (7.3) .0022
Cancer Yes 448 (5.9) 11 (0.5) 49 (1.8) 147 (7.5) 241 (16.4) <.0001
COPD Yes 258 (4.4) 5(0.3) 24 (1.7) 97 (5.7) 132 (11.3) <.0001
Diabetes Yes 774 (12.4) 28 (2.5) 129 (8.1) 310 (18.3) 307 (22.6) <.0001
Heart disease Yes 418 (6.5) 9(0.8) 31 (2.2) 131 (6.8) 247 (19.3) <.0001
High Blood Pressure Yes 2027 (31.6) 97 (9.5) 353 (20.7) 780 (44.6) 797 (57.0) <.0001
Kidney disease Yes 169 (2.7) 7 (0.8) 20 (1.5) 49 (2.9) 93 (6.3) <.0001
Obesity Yes 1140 (16.7) 149 (12.3) 320 (17.3) 389 (18.7) 282 (18.4) .0012
Disability Yes 533 (9.0) 22 (2.4) 120 (7.3) 290 (17.4) 101 (8.5) <.0001

Note. For continuous variables, each cell shows the weighted mean and standard error in the parathesis; for categorical variables, each cell shows the raw number and
weighted percentage. HS=High School; QT=Quartile; AAPI=Asian American and Pacific Islanders; COPD=Chronic Obstructive Pulmonary Disease.

Table 2
Correlations among mental distress, adversity variables, and resilience in the initial wave by age group.
Mental Distress Loneliness Perceived Stress Perceived Risk Resilience

Mental Distress 1

Loneliness Total 0.56 1
18-34 0.57 1
35-49 0.54 1
50-64 0.53 1
>65 0.56 1

Perceived Stress Total 0.59 0.46 1
18-34 0.57 0.46 1
35-49 0.59 0.47 1
50-64 0.58 0.43 1
>65 0.53 0.35 1

Perceived Risk Total 0.22 0.17 0.24 1
18-34 0.18 0.14 0.27 1
35-49 0.26 0.25 0.28 1
50-64 0.27 0.15 0.27 1
>65 0.20 0.18 0.20 1

Resilience Total —0.48 —0.40 —-0.56 —0.20 1
18-34 —0.45 —0.43 —0.56 —0.26 1
35-49 —0.48 -0.37 —0.55 —0.21 1
50-64 —0.49 -0.37 —0.54 -0.20 1
>65 —0.46 —0.32 —0.47 —0.19 1

Note. For all correlations, p’s < .0001.
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Associations of mental distress with age groups, adversities, resilience, and coping from the hierarchical random effects models.

Model 1 Fixed Effects

Model 2 Fixed Effects Model 3 Fixed Effects

Variables B (SE) P
Intercept 3.43 (0.19) <.0001
Wave —0.01 (0.002) <.0001
Age Group 18-34 0
35-49 —0.58 (0.11) <.0001
50-64 —1.03 (0.12) <.0001
>65 —1.65 (0.12) <.0001
Loneliness

Perceived Stress
Perceived Risk
Resilience
Social Coping
Alcohol Coping

Relaxation
Wave*age group 18-34
35-49
50-64
>65
Loneliness* 18-34
Age group* 35-49
Resilience 50-64
>65
Perceived Stress* 18-34
Age group* 35-49
Resilience 50-64
>65
Perceived Risk* 18-34
Age group* 35-49
Resilience 50-64
>65
Loneliness* 18-34
Age group* 35-49
Relaxation 50-64
>65
Social Coping* 18-34
Age Group* 35-49
Resilience 50-64
>65
Relaxation * 18-34
Age group* 35-49
Resilience 50-64
>65
Model Fit Model 1 Fit Index

BIC 421,514.8
Random Effects Model 1 Random Effects

Var (SE)
Intercept 5.24 (0.19)
Residual 2.19 (0.07)

B (SE) P B (SE) P

0.94 (0.21) <.0001 —8.36 (0.44) <.0001

—0.004 (0.002) .0215 0.005 (0.004) 2972

0 0

—0.20 (0.07) .0052 0.72 (0.22) .0013

—0.33 (0.07) <.0001 0.81 (0.23) .0004

—0.55 (0.08) <.0001 1.04 (0.23) <.0001

1.01 (0.03) <.0001 1.48 (0.12) <.0001

0.20 (0.01) <.0001 0.69 (0.03) <.0001

0.09 (0.01) <.0001 0.28 (0.04) <.0001

—0.12 (0.01) <.0001 0.25 (0.02) <.0001

0.05 (0.01) <.0001 0.25 (0.04) <.0001

0.004 (0.001) .0049 0.003 (0.001) .0105

—0.01 (0.01) .0321 0.22 (0.03) <.0001
0
—0.02 (0.01) .0080
—0.01 (0.01) .2941
—0.01 (0.01) .0290
—0.01 (0.01) .2228
—0.02 (0.01) .0031
—0.02 (0.01) <.0001
—0.03 (0.01) <.0001
—0.02 (0.002) <.0001
—0.02 (0.001) <.0001
—0.02 (0.001) <.0001
—0.02 (0.001) <.0001
—0.01 (0.002) <.0001
—0.01 (0.002) .0002
—0.01 (0.002) .0001
—0.01 (0.002) <.0001
—0.04 (0.01) .0010
—0.04 (0.01) .0010
—0.04 (0.01) .0010
—0.06 (0.01) <.0001
—0.01 (0.002) <.0001
—0.01 (0.002) <.0001
—0.01 (0.002) <.0001
—0.01 (0.002) <.0001
—0.01 (0.001) <.0001
—0.01 (0.001) <.0001
—0.01 (0.001) <.0001
—0.01 (0.001) <.0001

Model 2 Fit Index Model 3 Fit Index

395,276.8 393,305.3

Model 2 Random Effects Model 3 Random Effects

VAR(SE) VAR(SE)

1.92 (0.07) 1.83 (0.08)

1.84 (0.05) 1.82 (0.05)

Note. Var(SE) stands for variance (standard error). All models were adjusted for sociodemographics including gender, race/ethnicity, education, income, marital
status, disability, and chronic conditions including asthma, high blood pressure, cancer, COPD, diabetes, heart disease, kidney disease, autoimmune disease, and

obesity.

(USC) in 2014 and adopted a multi-phase (mail, web) recruitment of
households through an address-based sampling frame. The UAS panel is
an open cohort, which recruits new participants on a fixed schedule. A
UAS panel of 8815 individuals was invited to participate in the
COVID-19 survey and 7145 of them participated in the first wave of the
study in March 2020 (Understanding America Study, 2020). Re-
spondents were subsequently assessed every two weeks. To minimize
the bias associated with inequitable Internet access, the USC provided
Internet access and a tablet to the participants who did not have their
own Internet access or devices (Center for Economic and Social
Research, N.D.). The surveys were delivered in English and Spanish. The
core COVID-19 module included questions on such topics as personal
experiences with COVID-19, risk perceptions, adoption of preventive
behaviors, coping behaviors, and mental health. To address selective
nonresponses and consequent bias of the sample characteristics,
post-stratification weights were created to correct sampling probabili-
ties and match distribution of demographic characteristics to external

distributions.

The present study used de-identified, publicly available data
collected by UAS, and it was exempt from the ethics approval of the
Institutional Review Board. Details on the UAS COVID data are available
on their website (https://uasdata.usc.edu/index.php). The current study
included 18 survey waves (Wave 4 to 21) over the period from April
2020 to January 2021, with 112,054 observations from 7830 unique
participants. The first three waves were excluded due to the lack of key
questions assessing resilience, loneliness, and certain coping behaviors.

2.2. Outcome variable

Mental distress was assessed by the 4-item Patient Health Ques-
tionnaire (PHQ4) (Kroenke et al., 2009), which asked the respondents
how often they had been bothered by each of the four problems over the
past 14 days: 1) Feeling nervous, anxious, or on edge; 2) Not being able
to stop or control worrying; 3) Feeling down, depressed, or hopeless; 4)
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Age group legend:

1: age 18-34; 2: age 35-49; 3: age 50-64; 4: age 65+.

Fit for mental_distress

Fit for mental_distress

T 4+
T 7 _—
— - _—
2 — e -
c — -
E — -
2 — -
:2 12
5 B e S
=
-
1.0
T T T T T T T T T T T
5 10 Is 20 10 15 20 25 30 35 40
a. wave b. loneliness
Fit for mental_distress Fit for mental_distress
- 225 -
2.00 -
2 175
=
Rz
S 150 |
=
=
5
= 125 4
100 4

5 10 15 20

c. perceived stress

d. perceived risk

Fig. 3. Age-moderated associations (fixed effects) of mental distress with wave (3a), loneliness (3b), perceived stress (3c), perceived risk (3d), resilience (3e), social

coping (3f), relaxation coping (3g), and alcohol coping (3h).

Little interest or pleasure in doing things. Responses were based on a
4-point Likert scale (0-3): not at all (0), several days (1), more than half
of the days (2), and nearly every day (3). Cronbach’s alpha for this
construct was 0.91. The sum score was used to index mental distress
(range 0-12).

2.3. Independent variables: perceived adversities

Perceived stress was measured with the 4-item Perceived Stress Scale
(PSS4, Cohen et al., 1983), which asked how often the respondents felt
stressed in the past 14 days: 1) unable to control the important things in
your life; 2) confident about your ability to handle your personal
problems; 3) that things were going their way; and 4) difficulties were
piling up so high that they could not overcome them. Respondents rated
each item on a 5-point Likert scale: never (1), almost never (2), some-
times (3), fairly often (4), and very often (5). Responses were reverse
coded whenever appropriate so that a higher score would indicate

greater stress. Cronbach’s alpha for this construct was 0.65. Perceived
stress was indexed by the sum score (ranged 4-20).

Loneliness was measured by a single item: “In the past 7 days, how
often have you felt lonely?” Respondents rated loneliness on a 4-point
Likert scale: not at all or less than 1 day (1), 1-2 days (2), 3-4 days
(3), and 5-7 days (4). The exact score was used to index loneliness.

Perceived risk was assessed by perceived risk of death and hospi-
talization from COVID-19, contracting COVID-19, and running out of
money in the next three months. Each item was rated based on a scale of
0%-100%. Cronbach’s alpha for this construct was 0.72. The total risk
was calculated as the average of these items and divided by 10, to keep
its scale largely comparable to other independent variables (range
0-10).

2.4. Moderators

Age group was categorized as four groups: 18-34, 35-49, 50-64, and
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Table 4
Slope estimates (B) and standard errors (SE) of independent variables with significant interaction effects on mental distress, corresponding to Fig. 3 series.
Age Wave Loneliness Perceived Stress Perceived Risk Resilience Social Coping Relaxation
G
U psE) p B(SE) p B(SE) p B(SE) P B(SE) P B(SE) p B(SE) p
18-34 0.005 .2972 1.13 <.0001 0.25 <.0001 0.06 .0260 —0.05 <.0001 0.08 <.0001 —0.01 .3010
(0.004) (0.06) (0.01) (0.03) (0.01) (0.02) (0.01)
35-49 —0.01 .0034 0.91 <.0001 0.22 <.0001 0.11 <.0001 —0.08 <.0001 0.03 .0075 —0.02 .0383
(0.003) (0.05) (0.01) (0.02) (0.01) (0.01) (0.01)
50-64 —0.001 .7538 0.78 <.0001 0.20 <.0001 0.12 <.0001 —0.10 <.0001 0.03 .0480 —0.01 1730
(0.003) (0.05) (0.01) (0.02) (0.01) (0.01) (0.01)
>65 —0.01 .0081 0.68 <.0001 0.17 <.0001 0.07 <.0001 —0.11 <.0001 0.03 .0115 —0.02 .0394
(0.002) (0.06) (0.01) (0.01) (0.01) (0.01) (0.01)

65 and above.

Resilience was assessed with the six questions from the Brief Resil-
ience Scale (BRS, Smith et al., 2008). Example items were “I tend to
bounce back quickly after hard times”; “I have a hard time making it
through stressful events”; “It does not take me long to recover from a
stressful event.” Respondents rated each question on a 5-point Likert
scale: strongly disagree (1), disagree (2), neutral (3), agree (4), and
strongly agree (5). Cronbach’s alpha for this scale was 0.86. The Resil-
ience was indexed by the sum score (range 6-30).

Coping behaviors included social coping, relaxation, and alcohol use.
For social coping, respondents were asked to estimate the number of
days that they did each of the following activities in the past seven days
(range 0-7): connecting socially with friends or family (either online or
in-person); posting or browsing social medias (e.g., Facebook, Twitter,
Instagram, or Snapchat); having a phone or video call with a family
member or a friend; messaging/emailing a family member or friend;

interacting with a family member or friend in-person. Cronbach’s alpha
for this scale was 0.70. For relaxation, the respondents estimated the
number of days they made time to relax out of the past seven days (range
0-7). Alcohol use was indexed by the product of the number of days of
alcohol consumption in the past seven days and the average amount of
consumption each day (range 0-210).

2.5. Covariates/confounders

Covariates included gender (male vs. female), education (less than
high school, high school graduate, some college or 2-year college, and
Bachelor’s degree and above), household income (four quartiles), race/
ethnicity (Non-Hispanic White, Non-Hispanic Black, Hispanic, Native
American, Asian and Pacific Islander, Non-Hispanic mixed race), marital
status (married vs. unmarried), presence of a disability (yes vs. no), and
chronic conditions (yes vs. no) including asthma, high blood pressure,
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Slope estimates (B) and standard errors (SE) of loneliness, perceived stress, and perceived risk on mental distress by resilience levels, corresponding to Fig. 4 series.

Adversity and coping Age Slope Coefficient (B) and Standard Error (SE)
Resilience = 6 Resilience = 12 Resilience = 18 Resilience = 24 Resilience = 30
B(SE) B(SE) B(SE) B(SE) B(SE)
Loneliness 18-34 1.26 (0.09) 1.21 (0.06) 1.16 (0.05) 1.11 (0.07) 1.07 (0.10)
35-49 1.20 (0.09) 1.09 (0.06) 0.98 (0.04) 0.86 (0.06) 0.75 (0.09)
50-64 1.16 (0.09) 1.01 (0.06) 0.86 (0.04) 0.71 (0.05) 0.56 (0.08)
>65 1.07 (0.09) 0.92 (0.06) 0.77 (0.05) 0.62 (0.06) 0.47 (0.09)
Perceived Stress 18-34 0.56 (0.02) 0.44 (0.02) 0.32 (0.01) 0.19 (0.01) 0.07 (0.02)
35-49 0.55 (0.02) 0.42 (0.02) 0.29 (0.01) 0.16 (0.01) 0.03 (0.01)
50-64 0.55 (0.02) 0.41 (0.02) 0.27 (0.01) 0.14 (0.01) n.s.
>65 0.54 (0.02) 0.40 (0.02) 0.25 (0.01) 0.11 (0.01) —0.04 (0.01)
Perceived Risk 18-34 0.22 (0.03) 0.16 (0.03) 0.09 (0.02) ns. ns.
35-49 0.24 (0.03) 0.19 (0.02) 0.14 (0.02) 0.09 (0.02) ns
50-64 0.24 (0.03) 0.19 (0.02) 0.14 (0.02) 0.10 (0.02) ns
>65 0.22 (0.03) 0.16 (0.02) 0.10 (0.01) 0.04 (0.01) ns.

Note. n.s. Refers to not significant at p = .05 as compared to slope coefficient = 0.

cancer (other than skin cancer), chronic obstructive pulmonary disease
(COPD), diabetes, heart disease, kidney disease, autoimmune disease,
and obesity.

2.6. Statistical analysis

The weighted mean and standard error of the outcome variable
mental distress, three independent adversity variables (perceived stress,
loneliness, and perceived risk), resilience, and three coping behaviors
were plotted over time (by survey wave) for each age group. Weighted
distributions of all covariates (sociodemographics, chronic conditions,
and disability), independent variables, and the outcome variable were
derived from the initial wave and compared across age groups with the
Chi-Square test for categorical variables and ANOVA test for continuous
variables. Weighted correlations among all independent variables and
the outcome were derived from the initial wave. Hierarchical random-
effects models (random intercept) were employed to assess the theo-
retical effects of covariates on mental distress. Of all the variables
included in the models, age group, gender, race/ethnicity were time-
invariant and assessed in the initial wave (wave 4) or the first wave
for those newly added individuals, and the other variables were time-
variant. To assess the linear effect of time, survey wave was entered
into all models as a continuous variable. We implemented the sandwich
estimator to generate robust standard errors in all the random-effects
models. Error covariance matrix was specified as unstructured. Model
1 included the age group as the independent variable, adjusted for
survey wave, and covariates including sociodemographics, chronic
conditions, and disability; Model 2 added each adversity variable,
resilience, and three coping variables (alcohol, social coping, and
relaxation) as independent variables, adjusted for survey wave and other
covariates; Model 3 further added two-way interactions between 1) age
group and survey wave, 2) age group and each adversity variable, 3) age
group and each coping strategy, and three-way interactions between 1)
age group, resilience, and each adversity, 2) age group, each coping
strategy, and each adversity, and 3) age group, resilience and each
coping strategy. To keep Model 3 parsimonious, only the significant
interactions remained in the model. With a focus on linear relationships,
no quadratic terms were added. Additionally, a sensitivity analysis
including age as a continuous variable in all three models was conducted
to assess the generalizability of our findings. All above analyses incor-
porated survey weights and were conducted in SAS 9.4.

Our random-effects model results were derived from complete ob-
servations from any single wave. The complete data on all covariates in
any wave included 109,424 observations, accounting for 97.65% of all
available observations from 7755 unique respondents. About 46.8% of
respondents participated in all 18 waves. The number of actual waves
completed by each respondent ranged from 1 to 18, with a mean of 14.1
waves per person. The proportion of missing observations out of

available observations due to the inclusion of only complete data was
4.05%, 2.52%, 1.66%, and 1.39% for age group 18-34, 35-49, 50-64,
and >65 respectively. With the assumption of missing at random (MAR),
we implemented a multiple imputation procedure (n = 10) within the
Bayesian framework in Blimp 2 as a sensitivity analysis for the random-
effects models. The model-based multiple imputation procedure was
demonstrated in simulations to accurately estimate the interaction ef-
fects for multilevel (repeated measures) models (Enders et al., 2020).
The Markov chain Monte Carlo (MCMC) method was employed to obtain
the parameters of the models for the multiple imputation.

3. Results
3.1. Descriptive statistics

The first set of results (Fig. 2) shows the mean level of mental
distress, perceived adversities, resilience and each coping strategy over
time by age group. Note that the Y-axes in Fig. 2 were truncated to better
contrast the four age groups. Table 1 shows the covariate and outcome
distribution by age group in the initial wave (April 2020). Age dispar-
ities were consistent both in the initial wave and over time: the youngest
age group (18-34) showed the greatest mental distress, the highest
levels of loneliness and perceived stress, and the lowest level of resil-
ience. For instance, in the initial wave, the youngest age group showed
the greatest mental distress compared to the other age groups, with
mean (standard error) as 2.70 (0.12), 2.27 (0.10), 1.88 (0.08), and 1.29
(0.07) for the youngest to the oldest age groups, respectively. The oldest
age group perceived the highest COVID risk. In terms of coping, the
younger groups (18-34, 35-49) used more social and less relaxation
coping. There was no significant overall difference in alcohol coping
across all age groups in the initial wave (Table 1).

Table 2 reports the weighted correlations among mental distress,
perceived adversities, and resilience by age group in the initial wave. All
correlations were significant (p < .0001). The correlations between
these variables and coping behaviors were small (r < 0.2) or not sig-
nificant and thus not displayed in the table. As shown in Table 2, mental
distress had moderate and positive correlations with loneliness and
perceived stress, similar across age groups. Mental distress had a weak
and positive correlation with perceived risk, and its magnitude was
weakest in the youngest group. Mental distress had a moderate and
negative correlation with resilience, with similar magnitude across age
groups. Resilience was also negatively correlated with each adversity
perception, with strongest correlations in the youngest group.

3.2. Random-effects model results

Table 3 reports the fixed and random effects and model fit from three
hierarchical random-effects models to assess the adjusted associations of
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Fig. 4. Fixed effects of loneliness (4a), perceived stress (4 b), and perceived risk (4c) on mental distress, as moderated by age groups and resilience levels, corre-

sponding to Table 5.

independent variables with the outcome variable mental distress. These
hierarchical models showed incremental model improvement with
model complexity. Model 3 indicated the best fit. The random effect of
the intercept was significant in each model. For fixed effects, Model 1
regression coefficients decreased with older age groups, suggesting
mitigated mental distress with increasing age bracket. This was consis-
tent with the mental distress graph in Fig. 2. Survey wave had a negative
association with mental distress, suggesting improved mental health
over time. For a complete set of covariate estimates from Model 1, see
Appendix Table 1. Being male, married, Non-Hispanic Black or Native
American race, making higher income, and not having certain chronic
conditions such as high blood pressure, asthma, autoimmune disease,

obesity, or disability, were associated with lower mental distress. Our
finding on Non-Hispanic Blacks faring better in mental health during the
pandemic was consistent with a previous finding using UAS data (Owens
and Saw, 2021).

The age group effect and wave effect remained significant in Model 2
after adding perceived adversities, resilience, and coping strategies.
Adversities (loneliness, stress, and risk perception) and maladaptive
coping (e.g., alcohol use) were positively associated with mental
distress, whereas resilience and relaxation were negatively associated
with mental distress. Model 3 further included two-way and three-way
interaction effects, but only the significant (p < .05) interactions were
kept. Moderation effects derived from Model 3 are also displayed in
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Fig. 5. Fixed effects of loneliness on mental distress, as moderated by age groups and relaxation levels, responding to Table 6.

Fig. 3 series and in Table 4.

Fig. 3 series shows age-moderated associations of mental distress
with time / wave (3a), loneliness (3 b), perceived stress (3c), perceived
risk (3d), resilience (3e), social coping (3f), alcohol coping (3g), relax-
ation coping (3h). The slope estimates and standard errors are shown in
Table 4. Over time, mental distress did not change among the youngest
group and age group 50-64, but showed a slight decrease among age
groups 35-49 and > 65. Across all age groups, loneliness, stress,
perceived risk, and both social and alcohol coping were associated with
higher mental distress, whereas resilience was associated with lower
mental distress. The youngest group had a slightly elevated slope of
loneliness [B(SE) = 1.13 (0.06), p < .0001] and perceived stress [B(SE)
= 0.25 (0.01), p < .0001] and the slope gradually decreased with older
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age, suggesting the effects of loneliness and stress were most detrimental
on the youngest age group. The youngest group had a flattened slope of
perceived risk [B(SE) = 0.06 (0.03), p = .0260] but an elevated baseline
fixed (average) intercept on mental distress. This suggests that when
perceived risk was zero and other variables were held constant, the
youngest group showed highest mental distress, but their distress level
tended to be least affected by perceived risk. The protective effect of
resilience was smallest in the youngest group [B(SE) = —0.05 (0.01), p
< .0001] and became stronger with older age [B(SE) = —0.08 (0.01),
—0.10 (0.01) and —0.11 (0.01), all ps < .0001, for age groups 35-49,
50-64, and >65 respectively]. For social coping, the youngest age group
had a steeper slope [B(SE) = 0.08 (0.02), p < .0001] compared to other
age groups. For alcohol coping, the slope was the same across age groups
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Slope estimates (B) and standard errors (SE) of loneliness on mental distress as modified by relaxation level and age group, corresponding to Fig. 5.

Age Group Relaxation Level

Relax = 1 B(SE) Relax = 2.5 B(SE) Relax = 4 B(SE) Relax = 5.5 B(SE) Relax = 7 B(SE)
18-34 1.27 (0.07) 1.21 (0.06) 1.15 (0.06) 1.10 (0.06) 1.04 (0.07)
35-49 1.04 (0.06) 0.98 (0.05) 0.93 (0.05) 0.87 (0.05) 0.82 (0.05)
50-64 0.91 (0.07) 0.85 (0.05) 0.80 (0.05) 0.74 (0.05) 0.68 (0.05)
>65 0.89 (0.08) 0.80 (0.07) 0.71 (0.06) 0.62 (0.05) 0.53 (0.06)

Note. Relax=Relaxation.

[B(SE) = 0.003 (0.001), p = .0105]. Relaxation coping had no effect for
the youngest age group and the age group of 50-64, but it decreased
mental distress for the other two age groups.

To correctly interpret the modification effects of resilience on three
adversity variables — loneliness, perceived stress and perceived risk,
please refer to Table 5 (i.e., significant slope estimates by increasing
resilience) together with Fig. 4 (i.e., the combined effects of the fixed
intercepts and slopes). Table 5 shows the predicted slope estimates of
loneliness, perceived stress and perceived risk on mental distress across
different levels of resilience (rows) and age groups (columns). Most
slopes were significantly different from 0. The slope of loneliness on
mental distress consistently decreased with resilience level for all age
groups, suggesting a buffering effect of higher resilience. This is also
shown in Fig. 4a. The youngest age group had the highest slope of
loneliness at each fixed resilience level, indicating the greatest effect of
loneliness on mental distress for this group. For perceived stress, greater
resilience unanimously and consistently reduced its effect on mental
distress across all age groups, indicating a consistent buffering effect of
resilience. This is also shown in the gradually flattened slopes with
higher resilience in Fig. 4b. Similarly, the slopes of perceived risk
decreased with higher resilience across age groups, and Fig. 4c
confirmed this finding as indicated in the combined effects of slopes and
their fixed intercepts. Taken together, resilience was an effective buffer
for the three adversity variables on mental health for all age groups.

In terms of the modifying effect of coping on perceived adversities,
there was only one significant interaction, which was between loneli-
ness, relaxation, and age. With greater relaxation, the slope of loneliness
on mental distress become smaller across all age groups, as shown in
Fig. 5 and Table 6. Thus, relaxation was an effective buffer for the
detrimental effect of loneliness on mental distress during the pandemic.
Social coping and alcohol coping did not moderate the effect of
perceived adversity on mental distress.

In the multiply-imputed data, the parameter results from 3 models
were very close to those from the complete data analysis (see Appendix
Table 2). In the sensitivity analysis where age was entered into the
models as a continuous variable, age was also negatively associated with
mental distress (see Appendix Table 3). Although the interaction effects
did not completely overlap with Model 3 in which age was entered as a
categorical variable, some main results remained unchanged, such as the
effects of loneliness and perceived stress on mental distress as moderated
by age and resilience.

4. Discussion

This study aimed to identify age disparities in mental health,
perceived adversities, resilience and coping during the COVID-19
pandemic, and to assess the moderation of resilience and coping be-
haviors on the detrimental effects of perceived adversities on mental
health among different age groups. Taken together, the results largely
identified the youngest age group (aged 18-34) as the most vulnerable
group for mental distress, with the highest perceived adversities and
lowest resilience relative to other age groups. Resilience had an age-
moderated negative association with mental distress and it also effec-
tively buffered the relationship between perceived adversities and
mental health. Maladaptive coping such as alcohol use increased with
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mental distress, and the relationship was not moderated by age group.
Similar to resilience, adaptive coping such as relaxation had both a
direct negative relationship with mental distress and mitigated the age-
moderated association of loneliness with mental distress. Greater social
coping, usually framed as adaptive, however had an age-moderated
positive association with mental distress, and it did not moderate the
link between adversity and mental distress.

4.1. Age disparities in mental health, perceived adversities, resilience, and
coping

The results of the current study consistently identified the youngest
age group (18-34) as the most vulnerable age group, with the highest
mental distress, loneliness, and stress. All of these were reported to be
associated with poor psychological well-being (Beutel et al., 2017; Kim
et al., 2020; Kwag et al., 2011; Mushtaq et al., 2014; Wiegner et al.,
2015). Additionally, the slope analysis suggested that loneliness is
psychologically most detrimental for the youngest adults. These are
consistent with previous findings of a differentially stronger inverse
relationship between negative affect and perceived personal control for
younger adults (Diehl and Hay, 2010) and poorer psychological out-
comes in younger age groups than their older counterparts (Cohen et al.,
2014; Hinz et al., 2009; Hopwood et al., 2010; Varma et al., 2021). Due
to the lockdown measures implemented during the pandemic, it is not
surprising that there is an elevated level of loneliness due to discon-
nections from real-life social networks. According to Statistics Canada,
the number of people living alone has drastically increased, mostly
among adults aged 35 to 64 years (Tang et al., 2019). Unlike some
middle-aged and older adults who are accustomed to living alone,
younger adults may experience greater impacts of social isolationduring
the pandemic. The poorer mental health outcomes in younger adults
could be driven by their higher career demands, parental duties, and
economic needs (Arndt et al., 2006; Kornblith et al., 2007). The
pandemic has led to a high unemployment rate, surpassing that of the
Great Recession in the United States, according to the data reported by
the Congressional Research Service (Falk et al., 2021). Thus, social
disconnection, the toll of COVID-19, and financial and employment
insecurity combined may explain why younger adults were most psy-
chologically distressed and perceived the highest adversities in the
present study.

We found that older adults perceived highest COVID risk, which may
be due to their elevated susceptibility to the virus, such as infection,
complications, and death. Nevertheless, older adults showed a generally
more positive mental health profile out of all age groups, in line with
earlier findings that older adults fare better during the pandemic in
terms of depressive symptoms and affective experiences (Carstensen
et al., 2020; Zach et al., 2021).

Consistent with earlier research (MaclLeod et al., 2016; Zach et al.,
2021), our study demonstrated a gradual increase in resilience with
older age, which supports the conceptualization of resilience as a pro-
cess instead of a personal trait, and thus could be modified and gained
through experience with aging (Zach et al., 2021). In our study, resil-
ience was negatively correlated with all three perceived adversities,
suggesting that highly resilient individuals (such as some older adults)
also perceive low adversities during the pandemic. Thus, it is expected
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that intervention programs aiming at building resilience in vulnerable
individuals (such as young adults) may also reduce their perceived
severity of adversities. The conjunction of increased resilience and
reduced perceived adversities may provide an optimal protection for
mental health outcomes. Evidence-based interventions, such as atten-
tion training, interpretation exercises directed away from fixed preju-
dices, and cultivation of skills such as gratitude, compassion,
acceptance, forgiveness, and purpose in life, have been reported to in-
crease resilience and decrease stress and anxiety (Loprinzi et al., 2011).

In terms of coping strategies, older age groups were more likely to
adopt relaxation as a coping strategy and the youngest group used more
social coping relative to other age groups. This age disparity in different
coping strategies might be linked to the age-related differences in
perception of the pandemic and in the availability and ease of use of
different coping resources. Younger individuals perceived COVID-19
infection as less of a threat so they were still differentially more so-
cially engaged as measured by the social coping scale, whereas older
adults perceived the infection as more severe and may reduced social
interactions to minimize infection risk. In addition, compared to older
adults, younger adults may have a greater need for socialization and
greater access to social resources (such as social media platforms) and
advanced technology which became critical during the pandemic. Older
adults, mostly retired, tend to engage in more relaxation, potentially due
to their flexible schedule and reduced workload. Although alcohol use
had no overall significant difference across all age groups in the initial
wave, with further analysis, we found a downward trend of alcohol use
over time and a significant interaction between age group and time. The
decline was significantly slower in older age groups (50-64, >65)
compared to the youngest group. Multiple studies worldwide found that
alcohol use decreased from the pre- to post-COVID-19 period among
young adults (Vera et al., 2021; Evans et al., 2021; Ryerson et al., 2021).
Specific to the US, the reasons for alcohol consumption reduction among
college students above legal drinking age were stipulated as loss of ac-
cess to establishments (e.g., bars and restaurants) that sold alcohol and
relocation from the campus to the family home setting during the
pandemic (Ryerson et al., 2021).

4.2. The moderation effects of resilience and coping

The current study largely supports the protective effect of resilience
and adaptive coping such as relaxation. In contrast, perceived adver-
sities, social coping, and alcohol use showed detrimental effect on
mental health. These results are consistent with past research that de-
notes maladaptive or passive coping as linked to psychopathology
(Folkman and Lazarus, 1980), whereas adaptive coping could be bene-
ficial to mental health (Song et al., 2020).

In the current study, we quantified and visualized the buffering ef-
fects of resilience and relaxation on mental distress. Resilience greatly
mitigates the effect of perceived adversities on mental distress for all age
groups, consistent with the earlier findings (Killgore et al., 2020; Wag-
nild, 2009). Relaxation unanimously buffers the detrimental effects of
loneliness on mental distress. Consistent with literature (Gao et al.,
2019), this suggests that an adaptive coping strategy could reduce the
negative impact of stressors on psychological health.

However, in a time when social isolation is required and beneficial to
health, social coping may not be as protective for mental health as ex-
pected from pre-pandemic literature (Mian et al., 2018; Ventura et al.,
2004). Our results concur with a U.K. study (Fluharty and Fancourt,
2021) that found worries related to finances, basic needs, and the
coronavirus during the pandemic were positively associated with
endorsement of social coping. The lack of consistently beneficial effects
of social coping may be intrinsic to the infectious nature of the pandemic
and the prevention measures that discouraged socialization. In other
words, social coping may not be perceived as adaptive and could even be
perceived as discomforting or risky during the pandemic compared to
other situations. Nevertheless, we should note that this study did not
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intend to assess the causal relationship between social coping and
mental distress, and the result should be interpreted as correlational,
with potential residual confounding.

4.3. Limitations

This study has several limitations. The study results should be
interpreted as associations, not causal relationships. The results were
derived from a nationally representative online sample, and thus this
study has inherent limitations of drawing data from an established
database, such as unmodifiable data collection strategies and measure-
ments. Although administrative procedures were taken to minimize the
sampling bias, such as providing tablets and Internet access if needed,
the sample may still show selection bias especially for the older adults.
As shown in Table 1, the oldest age group had relatively low disability
prevalence as compared to age group 50-64, which was at odds with
literature. A report based on the data from the Behavioral Risk Factor
Surveillance System found that the prevalence of any type of disability
(vision, cognition, mobility, self-care, and independent living) was
higher among those aged 65 and above (35.5%) than those aged be-
tween 45 and 64 years (26.2%) and 18-44 years (15.7%, Courtney-Long
et al., 2015). Thus, the prevalence of disability may be underestimated
for all age groups, especially for the oldest one, presumably due to
sample selection bias and lack of clear definition of disability in the
survey question. Generalizability of the study can be improved by
including individuals who are not regularly online, but this may only
represent a small segment of the population, given the prevalence of
online communication. According to Pew Research, the percentage of
Internet use was 96% among US adults aged 50-64 and 75% among
those aged 65 and above in 2021 (Pew Research Center, 2021). Given
that all responses were self-reported and collected online, there could be
some generational differences (e.g., comfort with self-disclosure and
technology and mental health stigma) confounded with age differences.
The social coping scale can be further refined to reduce redundancy and
increase reliability. Future studies may consider including other coping
behaviors such as religious coping and substance use.

5. Conclusions and implications

Despite of the limitations of the current study, the results neverthe-
less revealed pronounced age disparities in mental distress, perceived
adversities, resilience and coping, as well as highlighted how resilience
and coping could adaptively mitigate mental distress in this unprece-
dented pandemic. The results provide important insights into the mental
health status and associated factors in different age groups at the early
stage of the COVID-19 pandemic in the United States. This study used
timely reported longitudinal data from a nationally representative
sample. The validity of the results was confirmed by further analysis
with multiple imputation of missing data points. Our study is informa-
tive for mental health practitioners and policy makers to design in-
terventions to mitigate mental distress and ameliorate psychological risk
factors during a public health crisis, especially for the most vulnerable
individuals. It will be important to continuously monitor and evaluate
resilience and coping as the effects of COVID-19 continue to evolve and
hopefully dissipate.
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Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.socscimed.2022.115031.

Note. Each of the above graphs was plotted while continuous cova-
riates were held at mean and dichotomous covariates at reference level.
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