Cognitive Therapy and Research (2022) 46:457-469
https://doi.org/10.1007/510608-021-10277-7

ORIGINAL ARTICLE q

Check for
updates

Six Month Trajectories of COVID-19 Experiences and Associated Stress,
Anxiety, Depression, and Impairment in American Adults

Matthew W. Gallagher'>3® . Lia J. Smith' - Angela L. Richardson’ - Laura J. Long’

Accepted: 1 November 2021/ Published online: 16 November 2021
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2021

Abstract

Background The COVID-19 pandemic has had a profound impact on health and well-being worldwide. There is increas-
ing research seeking to better understand the psychological impact of COVID-19 experiences. However, this research has
largely been limited in size and scope.

Methods The present study examined longitudinal trajectories of COVID-19 experiences on COVID-19 related stress, anxi-
ety, depression, and functional impairment in a convenience sample of 788 American adults recruited through MTURK.
Data was collected across four waves between March and October 2020.

Results COVID-19 experiences were consistently associated with higher odds of probable anxiety and depression diagnoses.
COVID-19 related stress also predicted large proportions of variance in anxiety, depression, and functional impairment in
latent variable analyses. Overtime, the results indicated that while anxiety and depression decreased, functional impairment
remained stable.

Conclusions These findings highlight the emotional toll of the COVID-19 pandemic over time. Decreases in COVID-19
related stress, anxiety, and depression over time may reflect resiliency among respondents. Importantly, these results under-
score the continued need for mental health services as associations between COVID-19 and functional impairment remained
consistent over time.
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The ongoing 2019 novel coronavirus (COVID-19) pandemic
has profoundly impacted communities across the globe. As
of October 2021, upwards of 244 million infections and 4
million deaths have been connected to COVID-19 world-
wide (Johns Hopkins University, 2021). Since the begin-
ning of the pandemic, there has been concern that stress
associated with COVID-19 may have deleterious impacts
overtime. Indeed, ongoing uncertainty, dramatic behav-
ioral shifts, and vaccine concerns related to the pandemic
may uniquely impact mental health (Gruber et al., 2020;
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Karlsson et al., 2021; Pfefferbaum & North, 2020; Wang
et al., 2020a).

Numerous challenges associated with the COVID-19
global health pandemic may contribute to increased levels
of perceived stress. Perceived stress reflects the degree to
which individuals appraise their life as stressful by evalu-
ating how unpredictable, uncontrollable, and overloaded
one perceives their life to be (Cohen et al., 1983; Lee,
2012) and has consistently been associated with reductions
in mental and physical health outcomes (e.g., Lee, 2012;
Redmond et al., 2013). Emerging cross-sectional research
examining perceived stress associated with the COVID-19
pandemic has documented a higher likelihood of perceived
stress associated with particular COVID-19 experiences
(e.g., confirmed COVID-19 diagnosis; Gallagher et al.,
2020), social distancing procedures (Badola et al., 2021),
pandemic-related media coverage (Bendau et al., 2021),
and inconsistent pandemic-related policies (Pedrozo-Pupo
et al., 2020). Direct care of COVID-19 patients has also
been cross-sectionally associated with increased perceived
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stress among healthcare workers (Babore et al., 2020; Das
et al., 2020). Preliminary cross-sectional research sug-
gests that perceived stress related to COVID-19 has been
associated with a range of maladaptive (e.g., substance
use, denial, behavioral disengagement) and adaptive (e.g.,
use of emotional support, humor, religion) coping strate-
gies among individuals with self-reported disabilities and
chronic conditions (Umucu & Lee, 2020). In sum, while
some associations between the COVID-19 pandemic and
perceived stress have been documented, increased under-
standing is needed regarding the course of these associa-
tions over time.

Emerging research has also shown that COVID-19 expe-
riences are associated with higher likelihood of anxiety and
depression symptoms (Gallagher et al., 2020; Hossain et al.,
2020). A retrospective study of patients with COVID-19
found that in the 6 months following diagnosis, 8.63% were
diagnosed with an anxiety, mood, or psychotic disorder for
the first time (Taquet et al., 2021). These initial findings
are to be somewhat expected, given the role of stress in the
etiology of these disorders (Chrousos, 2009; de Kloet et al.,
2005) and ongoing pandemic-related loss, lack of control,
risk of disease, and financial impact. Theoretically, chronic
feelings of anxiety and depression following acute experi-
ences of stress related to the COVID-19 pandemic may fur-
ther deplete our resources, as is proposed by the allostatic
load model (McEwen, 2005). Indeed, preliminary evidence
suggests that mental health symptomatology may be associ-
ated with more severe COVID-19 progression (Taquet et al.,
2021; Yao et al., 2020). Overall, while this emerging body
of work continues to document psychiatric impacts of the
COVID-19 pandemic, functional impacts over the course
of the pandemic are less clear.

While less documented in emerging research, COVID-
19 experiences are likely to influence both psychiatric
and functional domains over the course of the pandemic.
Preliminary cross-sectional findings in this area suggest
that COVID-19 experiences and associated stress are pre-
dictive of functional impairment (Gallagher et al., 2020).
One study examining bereaved persons following the death
of a loved one due to COVID-19, found that 63.2% of the
sample exhibited clinically significant levels of functional
impairment. Functional impairment was positively associ-
ated with being diagnosed with COVID-19 and the odds of
functional impairment significantly increased for bereaved
persons exhibiting increased symptoms of posttraumatic
stress, separation distress, and dysfunctional grief (Breen
et al., 2021). Past work across other medical illnesses (e.g.,
diabetes, sleep disturbance) underscore that increased dis-
ease severity is associated with greater functional impair-
ment (Littlefield et al., 1990; Nyer et al., 2013) and that this
association may be exacerbated by concurrent mental health
symptoms (e.g., anxiety and depression; Kim et al., 2000).
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Therefore, it is plausible that COVID-19 experiences may
also impact functional impairment over time.

Despite the emerging body of cross-sectional research
examining psychiatric and functional impacts of the
COVID-19 pandemic, increased longitudinal examinations
of these relationships are needed. Available longitudinal
surveys have indicated increased in mental health difficul-
ties during the early acute phase of the pandemic, when
compared to pre-pandemic levels in both adult (e.g., Daly
et al., 2020; Pierce et al., 2020), college (Li et al., 2021), and
adolescent (De France et al., 2021) samples. Longitudinal
surveys examining mental health symptoms during the ini-
tial COVID-19 outbreak and subsequent timepoints, how-
ever, have had some mixed results. For example, Wang et al.
(2020b) found reductions in posttraumatic stress symptoms,
but no significant changes in stress, anxiety, or depression
over the course of 1 month among adults in China. In con-
trast, researchers in England found symptoms of anxiety and
depression to decrease over time (Fancourt et al., 2021).
Studies conducted in England and Germany, however, found
a reduction in anxiety and depression over the course of
the pandemic (Bendau et al., 2021; Fancourt et al., 2021).
While these results provide a developing understanding
of the psychological impact of the COVID-19 pandemic,
they are not necessarily generalizable to the United States
population. Examinations of how perceived stress, anxi-
ety, depression, and functional impairment may be related
to COVID-19 experiences overtime could provide a better
understanding of the course of the pandemic and critical
time periods for prevention and intervention services. This
longitudinal work is critical given the impact of serious
medical illnesses, such as COVID-19, on mental health
outcomes (Moos & Schaefer, 1984; Turner & Baker, 2010),
burden of care for COVID-19 patients (Hickman & Douglas,
2010), and amount of loss experienced over the course of
the pandemic thus far (Eisma et al., 2020; Gallagher et al.,
2020; Ott, 2003). The current study examined longitudinal
trajectories of COVID-19 experiences and related stress on
anxiety, depression, and functional impairment over time.
We hypothesized that those who received a medical con-
firmation of COVID-19 or knew someone who died from
COVID-19 would report greater anxiety, depression, and
functional impairment over time.

Methods
Participants

Participants included adults in the United States that were
recruited through Amazon Mechanical Turk (MTURK) dur-
ing March 2020. Participants were eligible for inclusion if
they: (1) were 18 years or older, (2) were living in the United
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States, (3) had completed at least 100 Human Intelligence
Tasks (HITS), and (4) had a 95% or greater HIT approval
rate. Participants were excluded if they answered less than
3 out of 4 validity questions correctly (e.g., “Choose ‘5’
for this question”), reported inconsistent age information
across different timepoints, or gave invalid responses to short
answer questions about their experiences during the COVID-
19 pandemic. These quality control procedures were selected
based on past reviews of best practices to maximize data
quality when collecting data using the MTURK platform
(Thomas & Clifford, 2017). The present study had a targeted
sample size of 500 based on an a-priori power analysis indi-
cating that this sample size would provide power greater
than 0.80 to detect small to medium associations (rs > 0.20)
at alpha of 0.01.

The final sample consisted of 788 participants with an
average age of 37.96 (SD=11.81; range 18-73). Partici-
pants mostly identified as White (70.3%), with the remaining
identifying as African American/Black (13.5%), Hispanic/
Latin@ (5.1%), Asian/Pacific Islander (4.6%), Native Amer-
ican (2.8%), or multiracial/other (3.8%). Most of the partici-
pants identified as male (58.1%), heterosexual (85.7%), mar-
ried (52.7%), having children (57.4%), employed (77.8%),
having health insurance (79.1%), and had a bachelor’s degree
or higher level of education (43.5%). Participants reported
an average household size of 3 individuals (range 1-12) and,
among those that endorsed having children, reported having
2 children on average (range 1-10). The average household
income was $69,889 (range $1000-$100,000).

Out of the final sample of participants, 18.5% reported
receiving a confirmed diagnosis of COVID-19, and 26.1%
reported that somebody they knew had died of COVID-19
across any of the four timepoints. Further, 27.0% of partici-
pants reported that they were at greater risk of contracting
COVID-19 (due to pre-existing conditions, being immuno-
compromised, age, etc.) and 58.5% of participants endorsed
having immediate family members at greater risk for con-
tracting COVID-19. Among those that were employed,
41.6% reported that they were unable to go to work due
to COVID-19 social distancing procedures. Approximately
81.2% of participants reported that they had been at least
somewhat financially impacted by the pandemic.
Procedures

Study participants were recruited through MTURK, an
online crowdsourcing marketplace. This platform is com-
monly used in the context of academic research given that
it has been shown to be a reliable and valid method of data
collection (Thomas & Clifford, 2017). HITS posted to the
platform were described as part of a longitudinal research
study examining mental health during the COVID-19 pan-
demic. Data was collected across 4 timepoints occurring
between March 23, 2020 and May, 28, 2020 for timepoint

1, May 7, 2020 and June 29, 2020 for timepoint 2, June 8,
2020 and August 10, 2020 for timepoint 3, and September
10, 2020 and October 24, 2020 for timepoint 4. Participants
were invited to complete follow-up surveys approximately
3-6 weeks after being invited to complete the HIT for each
previous timepoint, and they could receive up to three emails
reminding them to complete each HIT. Though 858 partici-
pants completed the initial survey at timepoint 1, those who
failed to answer 3 out of the 4 validity questions correctly,
showed suspicious geolocations, reported conflicting ages
across different timepoints, or provided invalid responses to
short answer questions about their coronavirus experiences
were excluded from the final analysis (n=70). Across the
course of longitudinal data collection, 78% of time 1 partici-
pants (n=788) responded at time 2 (n=612), 71% at time
3 (n=558), and 60.79% (n=479) at time 4. All individuals
who met initial eligibility criteria and participated at time-
point 1 could complete the survey at any timepoint. The
study was approved by the Institutional Review Board at the
University of Houston.

Materials
COVID-19 Experiences

The survey included questions that were developed to
understand participants’ experiences during the COVID-19
pandemic. Participants reported on two specific COVID-19
experiences: “Have you received results confirming that you
have a diagnosis of COVID-19 by a public health official ?”*;
and “Has somebody you know died after contracting the
Coronavirus?”. Response options were “yes” or “no”. In
addition, the well-established Perceived Stress Scale (PSS;
Cohen et al., 1983) was slightly modified to measure per-
ceived stress associated with, and/or specifically due to, the
COVID-19 pandemic that occurred during the past week.
The modified scale consisted of 10 items that were anchored
to the coronavirus pandemic (e.g., “In the last week, how
often have you felt nervous and stressed due to the corona-
virus?”). Responses were recorded using the original 5-point
Likert scale that ranged from O (never) to 4 (very often). The
internal consistency of this scale ranged from a=.84-.89
across time points in the present study.

Anxiety

Participants completed the Overall Anxiety Severity and
Impairment Scale (OASIS; Norman et al., 2006). This
self-report scale of anxiety contains five questions rated
on a five-point Likert scale. Past psychometric work using
receiver operating characteristic curves have demonstrated
that a cutoff score of > 8 for the OASIS provides good sen-
sitivity and specificity for identifying clinically significant
levels of anxiety (Bentley et al., 2014; Campbell-Sills et al.,
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2009; Norman et al., 2011). The internal consistency of this
scale was very high, ranging from a=.90-.93 across time
points within the present study.

Depression

Participants also completed the Overall Depression Severity
and Impairment Scale (ODSIS; Bentley et al., 2014). This
self-report scale of depression contains five questions rated
on a five-point Likert scale. Past psychometric work using
receiver operating characteristic curves have demonstrated
that cutoffs of > 8 for the ODSIS provide good sensitivity
and specificity for identifying clinically significant levels of
depression (Bentley et al., 2014; Campbell-Sills et al., 2009;
Norman et al., 2011). The internal consistency of this scale
was excellent, ranging from o=.94—-.95 across time points
within the current study.

Functional Impairment

The survey included the Work and Social Adjustment Scale
(WSAS; Mundt et al., 2002) to measure impairment in
functioning. This self-report scale contains five questions
assessing impairment across five domains: work, home man-
agement, social leisure activities, private leisure activities,
and family and relationships. Level of impairment was rated
from O (not at all) to 8 (very severely) for each item. The
WSAS showed excellent internal consistency (x=.96-.97)
across time points in the present study.

Data Analysis

Analyses consisted of effect sizes to quantify changes in
outcomes within individuals across the four waves of data
collection (standardized mean gain, ESsg with 95% CI).
ESsg can be interpreted in a manner similar to Cohen’s d,
but was more appropriate for quantifying intraindividual
change in the present study as it includes a correction for
associations between repeated measurements of outcomes
(Lipsey & Wilson, 2001). We then estimated the propor-
tion of individuals who reported symptoms of anxiety or
depression above clinical cutoffs indicating a probable anxi-
ety or depressive disorder diagnosis based on the OASIS
and ODSIS. Latent growth curve modeling (LGC) was
then used to quantify intraindividual trajectories of change
in continuous outcomes and to explore how demographic
characteristics, COVID-19 experiences, and COVID-19
perceived stress predicted trajectories of change in out-
comes. LGC were conducted using Mplus 8.0 (Muthén &
Muthén, 1998-2017) and robust maximum likelihood esti-
mation. Second-order LGC models were specified such that
each outcome was a latent variable at each timepoint with
intercept and slope factors parameterized to estimate linear
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trajectories of change across the four waves with the inter-
cept of all models set to time 1. Second order LGC models
were specified in order to improve the precision and statisti-
cal power of estimates in the LGC models by accounting for
measurement error of outcomes at each time point (Little,
2013). The COVID-19 perceived stress latent variable was
identified using three parcels that were created by randomly
assigning items from the COVID-19 stress scale as indica-
tors. Parcels are a modeling technique in which individual
items are aggregated to create a smaller number to serve
as indicators of a latent construct and have psychometric
advantages (e.g., Little et al., 2002). The anxiety, depression,
and functional impairment latent variables were identified
using the five items from the respective scales as indicators.
Unconditional LGC models were specified first to character-
ize inter and intraindividual differences in the trajectories of
change in the four outcomes. Conditional LGC were then
specified so that age (years) and dummy codes represent-
ing gender (1 =female, 0 =male), race (1 = White; 0 =not
White), report of confirmed COVID-19 diagnosis (1 =yes,
0=no), and report of knowing an individual who died due to
COVID-19 (1 =yes, 0=no) were included as covariates. For
the conditional LGC, unstandardized and partially standard-
ized results were estimated to aid in the interpretation of the
magnitude of effects associated with demographic charac-
teristics, COVID-19 experiences, and COVID-19 perceived
stress. Model fit for the LGC analyses was evaluated using
standard model fit indices and criteria, including: root-mean-
square error of approximation (RMSEA; Steiger, 1990), the
Tucker-Lewis index (TLI; Tucker & Lewis, 1973), the com-
parative fit index (CFI; Bentler, 1990), and the standardized
root-mean-square residual (SRMR; Joreskog & Sorbom,
1996). Acceptable model fit was evaluated using standard
model fit criteria, including: RMSEA values below 0.08,
and CFI and NNFI values above 0.95 (Hu & Bentler, 1998).

Results

Bivariate correlations between main study variables are
presented in Table 1 and descriptive results and within-
person effect sizes across the four waves of data collection
are presented in Table 2. Intraindividual changes across the
four waves appeared to be mostly consistent across the four
outcomes (i.e., The largest decrease in outcomes consist-
ently occurred between waves 1 and 2). Decreases in all four
outcomes were statistically significant based on the confi-
dence intervals of the effect sizes and all small to moder-
ate effect size magnitude. Additional, but smaller decreases
then happened between waves 2 and 3, as well as waves
3 and 4 for COVID stress, anxiety, and depression, with
the overall decreases in these outcomes being moderate to
large in effect size magnitude. Impairment decreased slightly
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Table 2 Descriptives and within person effect sizes across four waves
Outcome Mean (95% CI) ESsg (95% CI)
W1 w2 w3 w4 WI-W2 WI1-Ww3 Wi-w4
COVID stress 16.58 [16.05, 14.80 [14.25, 13.90 [13.35, 13.71 [13.15, —-045 —0.64 —-0.67
17.11] 15.36] 14.45] 14.26] [-0.55,-0.35] [-0.75,-0.54] [-0.77,-0.56]
Anxiety 5.86 [5.52, 6.20] 470 [4.41,4.99] 4.09 [3.81, 4.38] 3.93 [3.65, 4.22] —-0.46 —0.66 —0.67
[—0.56,—-0.36] [-0.77,-0.56] [-0.70,-0.57]
Depression 4.75 [4.40,5.10] 3.89 [3.58, 4.20] 3.37[3.08, 3.66] 3.11[2.82,3.39] -0.33 -0.52 —0.58
[-0.43,-0.23] [-0.62,-0.41] [—0.68,—-0.48]
Functional impair- 10.99 [10.10, 10.10[9.24, 10.96]  10.06 [9.22, 10.9] 10.43[9.58,11.28] —0.18 —0.16 -0.11
ment 11.89] [—0.28,—-0.08] [-0.26,-0.06] [-0.21,-0.01]

COVID Stress variable derived from modified Perceived Stress Scale (PSS; Cohen et al., 1983) to measure perceived stress associated with
the COVID-19 pandemic that occurred during the past week. Anxiety variable derived from Overall Anxiety Severity and Impairment Scale
(OASIS; Norman et al., 2006) total score. Depression variable derived from Overall Depression Severity and Impairment Scale (ODSIS; Bentley
et al., 2014) total score. Functional Impairment variable derived from Work and Social Adjustment Scale (WSAS; Mundt et al., 2002) total score

ESsg effect size standardized mean gain, W wave

from wave 2 to wave 3, but then increased from wave 3 to
4 and, while statistically significant, had a smaller overall
decrease in effect size magnitude compared to the other three
outcomes. These findings suggest a general decline in psy-
chological distress associated with the COVID-19 pandemic
from April/May 2020 to September/October 2020, but that
the associated changes in functional impairment were only
evident between wave 1 and 2 with no subsequent linear
decrease.

The observed rates of probable anxiety or depressive dis-
order diagnosis based on the OASIS/ODSIS cutoffs were
also indicative of a general decline in psychological distress
across the four waves. The rates of probable anxiety disor-
der consistently decreased from wave 1 (35.4%) to wave 2
(21.3%) to wave 3 (16.1%) to wave 4 (15.6%). Similarly, the
rates of probable depressive disorder consistently decreased
from wave 1 (29.6%) to wave 2 (18.1%) to wave 3 (14.5%)
to wave 4 (13.8%). These rates indicate that, while many
individuals still reported moderate to high levels of anxiety
and/or depression, the rates of clinically significant anxiety
or depressive disorders decreased from the Spring to the
Fall of 2020.

Trajectories of Distress Outcomes

We next examined intraindividual trajectories of change in
these outcomes across the four waves using LGC models.
Unconditional models were specified first to quantify change
trajectories in the absence of any demographic or COVID-
19 experiences as predictors. The results of these models
are presented in Table 3 and are consistent with the find-
ings from the effect size analyses. Trajectories for COVID-
19 perceived stress, anxiety, and depression all indicated a
decline in outcomes across the four waves whereas trajec-
tories for functional impairment indicated minimal linear
change across the four waves. A statistically significantly

high level of variance in initial functional impairment scores
was found, which may suggest that any differences in func-
tional impairment across time were due to initial differences
in impairment at the first wave of data collection. The associ-
ations between initial levels and trajectories of change were
small in effect size magnitude and not statistically significant
for any of the outcome measures.

Predicting Trajectories of Distress and Impairment

The final series of LGC models included age, gender, race,
reported confirmed diagnosis of COVID, and report of
knowing someone who passed away due to COVID-19 as
predictors of both the intercepts and slopes of the four out-
comes (see Tables 4, 5). Reporting a confirmed COVID-
19 diagnosis had the largest effect on the intercept of all
outcomes and was consistently associated with greater
levels of distress and impairment. Individuals who knew
someone who passed away from COVID-19 also reported
greater levels of distress and impairment, but the effects
were only statistically significant for anxiety and impair-
ment. Gender had the largest impact on the intercepts of
anxiety and depression, with women reporting worse out-
comes. Individuals identifying as White generally reported
slightly less distress and impairment across outcomes, but
none of the effects were statistically significant. Age had a
consistent small, but statistically significant effect on the
intercept of all outcomes such that older adults reported
less distress and impairment. None of the predictors had a
statistically significant impact on the slopes of outcomes,
although a COVID-19 diagnosis and knowing someone
that passed away were associated with small to moderate
trends of greater distress and impairment for some out-
comes. Together, these five variables predicted between
approximately 11% and 30% of the variance (R?) in the
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Table 3 Individual trajectories

Lo Covid stress Anxiety Depression Functional impairment
in distress outcomes across four
waves Model fit
df 50 166 166 166
Xz 954 454.86 259.16 271.60
RMSEA .034 .047 .027 .028
CFI 991 953 .984 985
TLI .989 946 .982 .983
Parameter estimates
Intercept mean (SE) 0(0) 0(0) 0(0) 00
Intercept variance (SE) 374 (.024)* .668(.048)* .869(.057)* 5.53(.28)*
Slope mean (SE) —.073 (.008)* —.064 (.010)* —.042 (.057)* —.001 (.022)
Slope variance (SE) .008 (.003)* .009 (.005) .007 (.007) .031 (.030)
Intercept-slope correlation  .076 (.101) —.150(.129) —.134 (.165) —.074 (.135)

Model fit and estimates of temporal variation in covid-related stress, anxiety, depression, well-being, and
functional impairment severity from latent growth curve models. COVID Stress variable derived from
modified Perceived Stress Scale (PSS; Cohen et al., 1983) to measure perceived stress associated with the
COVID-19 pandemic that occurred during the past week. Anxiety variable derived from Overall Anxiety
Severity and Impairment Scale (OASIS; Norman et al., 2006) total score. Depression variable derived from
Overall Depression Severity and Impairment Scale (ODSIS; Bentley et al., 2014) total score. Functional
Impairment variable derived from Work and Social Adjustment Scale (WSAS; Mundt et al., 2002) total

score
SE standard error
*p<.05

Table 4 Model fit indices of conditional predicted trajectories of dis-
tress and impairment

Outcome a X RMSEA CFI  TLI
Covid stress 100 168.37  .030 989  .986
Anxiety 256 66490 .045 943 936
Depression 256 437.23  .030 975 971
Functional impairment 256 40342  .027 983 981

Model covariates included age, gender, race, report of confirmed
COVID-19 diagnosis, and report of knowing an individual who
passed away due to COVID-19

COVID Stress variable derived from modified Perceived Stress Scale
(PSS; Cohen et al., 1983) to measure perceived stress associated with
the COVID-19 pandemic that occurred during the past week. Anxi-
ety variable derived from Overall Anxiety Severity and Impairment
Scale (OASIS; Norman et al., 2006) total score. Depression vari-
able derived from Overall Depression Severity and Impairment Scale
(ODSIS; Bentley et al., 2014) total score. Functional Impairment
variable derived from Work and Social Adjustment Scale (WSAS;
Mundt et al., 2002) total score

df degrees of freedom, y° chi-square, RMSEA root-mean-square error
of approximation, CFI comparative fit index, TLI Tucker-Lewis
index, SRMR standardized root-mean-square residual

intercept in outcomes and between approximately 6% and
9% of the variance in the slope of outcomes.

@ Springer

Discussion

As the world enters the second year of the COVID-19 pan-
demic, social distancing, constant media coverage, and
COVID testing have become the “new normal”. A grow-
ing body of research has documented and discussed sharp
increases in mental health concerns at the outset of the pan-
demic (Czeisler et al., 2020; Gallagher et al., 2020; Hossain
et al., 2020). The current study extends previous research by
demonstrating that COVID-19 related stress, anxiety, and
depression symptoms decreased over time. Over a period of
6 months (March—October 2020), effect size analyses and
growth curve models demonstrated a substantial decrease in
negative mental health outcomes, as well as rates of prob-
able anxiety and depressive disorder diagnoses. A known
COVID-19 diagnosis had the greatest impact on levels of
negative mental health outcomes. In contrast to mental
health outcomes, reports of functional impairment showed
minimal to no change across the four waves.

These observed reductions in anxiety and depression
are consistent with extant literature examining change in
mental health outcomes after the 2009 H1N1influenza pan-
demic (Bults et al., 2015) and research examining anxiety
and depression over a similar timeline in England (Fan-
court et al., 2021). Our results support the presupposition
that while the COVD-19 pandemic has caused harm to the
population’s overall mental health, individuals will begin
to show resilience to impacts of the pandemic over time
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Table 5 Conditional predicted trajectories of distress and impairment by covariates

Outcome Parameter Predictor
Age Gender Race COVID-19 diagnosis Know COVID-19 death
Covid stress
Intercept B (SE) —.008*** (.002) .061 (.048) —.046 (.056) 367#%* (.063) 112 (.061)
B (SE) —.013 (.003) .099 (.078) —.075 (.091) .598 (.103) .182 (.100)
R? 112 - - - -
Slope B (SE) .000 (.001) .001 (.015) —.036 (.019) .016 (.023) .038 (.020)
B (SE) —.002 (.006) .009 (.166) —.386 (.208) .168 (.251) 413 (.220)
R? 092 - - - -
Anxiety
Intercept B (SE) —.008*** (.003) .163#* (.063) —.001 (.073) 733%%% (.099) .189* (.080)
B (SE) —.010 (.003) 201 (.077) —.001 (.090) 905 (.121) .233 (.099)
R .190 - - - -
Slope B (SE) —.001 (.001) —.021 (.020) .035 (.025) —.041 (.039) .024 (.028)
B (SE) —.007 (.008) —.223 (212) 367 (.257) —.436 (421) .249 (.295)
R? 061 - - - -
Depression
Intercept B (SE) —.009** (.003) .162* (.073) —.071 (.083) 743%%% (1108) .159 (.088)
B (SE) —.010 (.003) 174 (.078) —.076 (.089) 799 (.116) 171 (.095)
R 151 - - - -
Slope B (SE) .000 (.001) —.034 (.021) .043 (.028) —.003 (.043) —.010 (.026)
B (SE) .001 (.100) —.403 (.295) .500 (.365) —.033 (.509) —.112 (314)
R? .086 - - - -
Functional impairment
Intercept B (SE) —.012 (.006) —.317* (.154) —.341 (.186) 2.708%%* (.270) .604%* (211)
B (SE) —.005 (.003) —.136 (.066) —.146 (.080) 1.164 (.113) .260 (.091)
R? 305 - - - -
Slope B (SE) .000 (.002) —.015 (.042) .009 (.047) .051 (.068) .079 (.053)
B (SE) —.002 (.009) —.082 (.239) .048 (.259) .283 (.401) 438 (.352)
R 071 - - - -

SE (standard error) presented in parentheses following beta parameter estimates. Models utilized dummy codes for non-continuous variables,
including gender (1 =female, 0=male), race (1 =White; 0=not White), report of confirmed COVID-19 diagnosis (1 =yes, 0=no), and report
of knowing an individual who died to COVID-19 (1 =yes, 0=no). COVID Stress variable derived from modified Perceived Stress Scale (PSS;
Cohen et al., 1983) to measure perceived stress associated with the COVID-19 pandemic that occurred during the past week. Anxiety variable
derived from Overall Anxiety Severity and Impairment Scale (OASIS; Norman et al., 2006) total score. Depression variable derived from Over-
all Depression Severity and Impairment Scale (ODSIS; Bentley et al., 2014) total score. Functional Impairment variable derived from Work and
Social Adjustment Scale (WSAS; Mundt et al., 2002) total score

B unstandardized beta coefficient, p probability value for unstandardized beta coefficient, § standardized beta coefficient, R’ standardized coef-

ficient of determination
##kp < .001; **p<.01; *p<.05

(PeConga et al., 2020). The largest decrease in outcomes
were between the first two waves, which supports theories
on how individuals may respond to adverse life events. Bon-
nano et al., for instance, theorize that recovery is often char-
acterized by a sharp increase in dysfunction followed by
a gradual return to baseline levels of symptoms (Bonanno
et al., 2011). Along these lines, O’Connor et al. (2020) found
that levels of wellbeing increased while levels of anxiety,
feelings of defeat decreased between March and May 2020.
This trajectory of recovery appears to be comparable to the

trajectories shown in the effect size analyses and uncondi-
tional LGC, particularly for COVID-19 related stress, anxi-
ety, and depression outcomes.

The beginning of the United States’ lockdown in mid-
March 2020 was the context during which levels of stress,
anxiety, depression, and impairment increased as individu-
als. In order to continue functioning in the face of adverse
life events, such as those associated with the COVID-19
pandemic, one often develops coping strategies (Jaspal
& Nerlich, 2020). The direction of the trajectories in the
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present study suggest that individuals may be using adap-
tive strategies such as anticipatory restructuring, in which
individuals restructure their identity so that it is more in line
with the environment (e.g. wearing masks; Jaspal & Nerlich,
2020). Furthermore, increased familiarity with new habits
and reduced pandemic-related uncertainty may have also
contributed to lower levels of stress, anxiety and depression
during the current study (Pedrozo-Pupo et al., 2020; Rettie
& Daniels, 2020).

While our findings demonstrated consistent decreases
in the trajectory of COVID-19 related stress, anxiety, and
depression, the pattern of change in functional impairment
was unique. In addition to having the smallest degree of
change over 6 months, functional impairment slightly
increased between Wave 3 and Wave 4. The measure of
functional impairment used in the current study (WSAS;
Mundt et al., 2002) has been shown to be reliable, sensi-
tive to change, and to measure factors distinct from anxi-
ety and depression (Pedersen et al., 2017). Thus, our results
indicated that while functional impairment may be a more
chronic effect of pandemic stressors (Bauer et al., 2020),
recovery trajectories for COVID-19 related stress, anxiety,
and depression over time may reflect aspects of resiliency
within the current study sample.

Trajectories of mental illness, stress, and impairment
were not impacted by gender, race, confirmed diagnosis of
COVID-19, or knowledge of someone dying due to COVID-
19. However, average outcome severity was influenced by
these predictors. Individuals with a confirmed COVID-19
diagnosis, for example, demonstrated higher average levels
of COVID-19 related stress, anxiety, depression, and func-
tional impairment. The impact of age on distress and impair-
ment is consistent with previous global findings showing
that younger individuals reported more anxiety, depression,
and stress compared to their older counterparts (Varma et al.,
2020). As the mean age of the sample was approximately
37 years of age, we did not gain as much understanding of
these outcome trajectories among elderly individuals, who
may be particularly vulnerable due to isolation (Krendl &
Perry, 2021). Overall, these results underscore the value of
providing mental health resources to those impacted by par-
ticular COVID-19 experiences.

Limitations

Despite a longitudinal study design and robust analytic
technics, the current study was limited by the use of online
self-report measurements. Therefore, effects due to fatigue
or reporting bias must be considered while interpreting the
results. To maximize validity, attention checks were used
throughout the survey and data was examined after col-
lection to search for complete invalid responses. Although
we sampled from the U.S. population, the use of MTURK
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limits the generalizability of the sample, as there are spe-
cific qualifications (e.g. bank account, internet access) that
are required in order to be an MTURK worker. The racial/
ethnic makeup of the sample, while comparable to the U.S.
population based on census information, is not representa-
tive of major cities or areas of the United States where
COVID-19 has had the greatest impact (e.g., New York
City). Future research will improve the generalizability of
the results through attempting to replicate these findings
in a more racially, ethnically, and gender diverse samples.
Future research may also benefit from gathering more
specific information regarding geographic location (e.g.,
Northeast, Southwest), job type (e.g., healthcare worker,
gig worker), and access to childcare as these factors have
increasingly presented as relevant stressors for individu-
als and families over the course of the pandemic. Finally,
these data were collected across four waves prior to the
release of COVID-19 vaccines. Future studies may exam-
ine the trajectories of these outcomes among individuals
after the vaccine became available to certain populations
(e.g., healthcare workers, older adults).

Conclusions

The ongoing COVID-19 pandemic has raised concerns
regarding mental health symptomatology and the current
study responds to the call for research investigating long-
term trajectories of psychiatric and functional impairment
(Chen & Bonanno, 2020). There is agreement across the
literature that the COVID-19 pandemic has resulted in
severe, adverse effects on the global population. In the
United States, it appears that levels of perceived stress,
anxiety, and depression improved over time. However, this
change was not detected in functional impairment. The
current study demonstrates support that while time may
heal one’s psychological well-being, it will take more than
time to improve one’s functioning. Therefore, our results
highlight the importance of programs and assistance
focused on improving one’s work and social functioning.
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