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Abstract

Although the COVID-19 pandemic caused significant stress and anxiety among many, individuals’
experiences varied. We examined if specific forms of anxiety predicted distinct trajectories of
anxiety, perceived stress, and COVID-related worries during three early months of the pandemic.
In a longitudinal study (A= 291), adolescents’ (n= 194) social and generalized anxiety levels
were assessed via parent- and self-reports and clinical diagnostic interviews. In young adulthood
(n=164), anxiety, stress, and COVID-related worries were assessed thrice during the pandemic.
Pre-pandemic generalized anxiety predicted higher initial levels and maintenance of anxiety,
stress, and COVID-related worries during the pandemic. In contrast, pre-pandemic social anxiety
predicted lower initial levels of anxiety, stress, and COVID-related worries, but this initial effect
on anxiety and stress was offset over time by social anxiety’s positive effect on the slope. Our
results highlight the importance of understanding how pre-pandemic factors influence individuals’
experiences during the pandemic.
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Introduction

The COVID-19 pandemic and its associated public health emergency measures have
significantly disrupted individuals’ lives, increasing stress, worries, and anxiety among
many, especially young adults (Czeisler et al., 2020). From the start of the COVID-19
pandemic, there were concerns that this crisis would lead to increases in stress and anxiety
(Holmes et al., 2020; Prime et al., 2020). The initial restrictions (e.g., social distancing)
coupled with heightened health dangers were seen as risk factors for psychological distress
and mental health problems. Recent evidence supports these initial concerns. Across studies,
measures of stress, anxiety, and other forms of psychopathology were considerably higher
during the pandemic than in the times preceding the pandemic (Czeisler et al., 2020; Daly et
al., 2020; Prati & Mancini, 2021; Shanahan et al., 2020).

However, these effects varied between individuals. For example, young adults seemed to
be disproportionally impacted during the pandemic, displaying the highest levels of stress,
anxiety, and other mental health problems, compared to other age groups (Czeisler et al.,
2020; Daly et al., 2020; McGinty et al., 2020). Nevertheless, even among young adults,
most individuals were not experiencing impairing levels of stress and anxiety. Furthermore,
recent reports suggest that some young adults and children were experiencing a reduction
in mental health problems like anxiety during the pandemic (Cost et al., 2021; Ledn, 2021,
Luthar et al., 2021; Shanahan et al., 2020). This highlights the need to better understand
this heterogeneity in anxiety and perceived stress responses to the pandemic by identifying
pre-pandemic factors that predict which individuals are at the highest risk and when during
the pandemic. Better understanding these differential responses may provide important
insights for improved early identification of individuals at highest risk for psychopathology
during situations with high levels of uncertainty, potential physical harm, and that require
social distancing.

Previous studies examining risk factors for increased anxiety during the pandemic have
reported that a wealth of sociodemographic factors predict being more adversely affected,
including being a young adult, woman, Latinx/Hispanic or Black person, as well as having
lower educational attainment or financial resources (Czeisler et al., 2020; Daly et al., 2020;
McGinty et al., 2020; Shanahan et al., 2020). Moreover, pre-existing mental health problems
represent one of the strongest predictors of mental health problems during the pandemic
(Czeisler et al., 2020; Fancourt et al., 2021; Holman et al., 2020; McGinty et al., 2020;
Shanahan et al., 2020). For example, in a longitudinal study, young adults with higher

levels of psychopathology before the pandemic were at a considerably increased risk for
heightened psychopathology and stress during the pandemic, compared to young adults with
lower levels of psychopathology before the pandemic (Shanahan et al., 2020). Moreover,
statistically accounting for the effects of previous levels of psychopathology significantly
reduced the effects of other risk factors (e.g., being a female or low social support) on
psychopathology during the pandemic, suggesting that pre-pandemic psychopathology is
one of the most important risk factors for experiencing increased mental health problems
during the pandemic.
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However, most existing studies examining pre-pandemic psychopathology have either
compared individuals with any pre-existing mental health diagnosis to individuals without

a diagnosis or have used broad dimensions of psychopathology (e.g., internalizing); thus,
obscuring what could be a specific impact of different forms of psychopathology. For
example, a recent study found that having any pre-existing clinical diagnosis was associated
with deterioration in mental health during the pandemic compared to before the pandemic
for some youth, but improvement in mental health during the pandemic for other youth (Cost
et al., 2021). This suggests that pre-pandemic psychopathology can act both as a risk and a
protective factor for individuals’ mental health during the pandemic likely depending on the
specific type of psychopathology. Cost et al. (2021) speculated that for some children with
previous mental health problems, the loss of consistency and increased stress caused by the
pandemic led to deterioration in mental health. In contrast, for other children with specific
forms of pre-existing mental health diagnosis (e.g., social anxiety disorder), the COVID-
related restrictions (e.g., stay-at-home orders) may have provided relief from sources of
stress and anxiety (vis-a-vis a reduction in social interactions), leading to improvements

in mental health (Cost et al., 2021). This possibility has been considered both by lay

press (Gold, 2020; Richtel, 2021; Schroeder, 2020) and other scientists (Bruining et al.,
2020; Morrissette, 2021), but such effects have not been empirically demonstrated. If

this interpretation was correct, a dissociation between specific forms of psychopathology
depending on the causes of distress between forms of psychopathology (e.g., distress in
social situations) should be evident. Moreover, the “protective” effects of the COVID-related
restrictions should have changed during the course of the pandemic and as the restrictions
were lifted. However, no studies to our knowledge have examined differential mental health
trajectories during the pandemic based on different forms of pre-pandemic psychopathology.

Different types of pre-pandemic anxiety, in particular, may predict differential stress
responses to the pandemic, allowing us to examine such a potential dissociation. Although
pre-pandemic anxiety predicted increased anxiety levels during the pandemic (Hawes et al.,
2021), prior studies failed to differentiate associations among different forms of anxiety. For
instance, individuals with generalized anxiety, who tend to have persistent and excessive
levels of worry about many aspects of life that became relatively uncertain during the
pandemic (e.g., future, health, finances), might have faced heightened risk for exacerbated
worries and stress during the pandemic. In contrast, individuals high in social anxiety may
have been /essworried, stressed, and anxious, given changes in social interactions during the
pandemic. Thus, initial disruptions caused by the pandemic, including social distancing, may
have reduced stress among people high in social anxiety, but as restrictions were lifted and
re-opening occurred, anxiety and stress levels may have increased for these individuals.

In addition to helping better understand the heterogeneity of individuals’ responses during
the pandemic, examining the potential dissociation between generalized and social anxiety
will inform theoretical discussions about the nature of anxiety disorders. Some researchers
suggest that because different types of anxiety are highly comorbid, their differences are
not clinically meaningful (Rutter, 2011). On the other hand, others highlight the importance
of the differences between types of anxiety (Pine, 2007, 2011), as they show differences

in emotion processing and responding (Blair et al., 2008; Kessel et al., 2015; Mennin et

al., 2009; Salum et al., 2013) — which might ultimately lead to differential outcomes (e.g.,
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Zeytinoglu, Neuman, et al., 2021). In this way, by using the pandemic and its associated
restrictions as a natural experiment, we were able to examine if different types of anxiety
predicted different outcomes, informing theoretical discussions of anxiety-disorder research.

Current Study

In the current study, we leveraged a longitudinal study on the development of anxiety

to test whether adolescent social vs. generalized anxiety symptoms pre-pandemic predict
distinct trajectories of young adult worry, stress, and anxiety during three initials months

of the COVID-19 pandemic in the United States. We used latent growth curve modeling

to characterize the trajectories of COVID-related worries, perceived stress, and anxiety
during three consecutive months early on in the pandemic. When designing the study,

we originally hypothesized that, on average, levels of COVID-related worries, perceived
stress, and anxiety would increase across the pandemic. However, recent long-term studies
suggest that, on average, anxiety and stress peaked during the initial months of the pandemic
as restrictions began, followed by a significant decline in anxiety and stress during the
following months (Fancourt et al., 2021; Hawes et al., 2021). For example, in a study of
young adults in New York (United States), Hawes et al. (2021) report that the highest levels
of anxiety and other forms of psychopathology occurred in the early stages of pandemic
(April and May), followed by significant declines over the summer. These trajectories
suggest that anxiety was highest when the most stringent restrictions were in place and the
uncertainty about the virus was highest. However, as individuals adapted to the life changes
and restrictions were gradually eased, mental health improved. Based on these recent studies
and the first assessments of our own data (Lorenzo et al., 2021; Zeytinoglu, Morales, et al.,
2021), we hypothesized that COVID-related worries, perceived stress, and anxiety would
decrease across the months sampled early on during the pandemic.

After characterizing the average trajectories of COVID-related worries, perceived stress, and
anxiety, we examined whether these trajectories differed based on individuals’ pre-pandemic
social and generalized anxiety. We hypothesized that young adults with higher levels of
generalized anxiety pre-pandemic (i.e., during adolescence) would display trajectories of
higher initial worries, stress, and anxiety with increases during the pandemic, compared to
individuals lower in generalized anxiety pre-pandemic. In contrast, we hypothesized that
young adults with higher levels of adolescent social anxiety pre-pandemic would display
trajectories of lower initial worries, stress, and anxiety (as the pressure to interact socially
was removed) with increases as re-opening gradually occurred, compared to individuals
lower in social anxiety pre-pandemic.

Method

Participants

Participants were involved in an ongoing prospective longitudinal, multi-method study of
temperament and socioemotional development conducted at the University of Maryland
in the United States. Two hundred ninety one families with a four month old infant of
whom 156 were girls were selected based on displays of positive and negative affect

and motor reactivity to novel stimuli (Hane et al., 2008) and followed across childhood
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and adolescence. The demographics of the original longitudinal sample were characterized
based on maternal reports of their own race/ethnicity and education (when participants
were infants). The sample of mothers was 69.4% Caucasian, 16.5% African American,
7.2% Hispanic, 3.1% Asian, and 3.4% other; 0.3% of mothers did not report their race

and ethnicity. Mothers in the sample were highly educated; 35.7% had completed graduate
school, 41.9% were college graduates, 16.2% were high school graduates, 5.5% had other
forms of education; 0.7% of mothers did not report their education. Mothers reported the
race and ethnicity of their children (i.e., the participants) in a follow-up assessment during
the children's adolescence. The sample of adolescents (7= 182) was 67.6% White, 12.6%
African American, 12.1% mixed race, 1.1% Asian, 1.1% American Indian or Alaska Native,
2.7% other, and 2.7% no race reported. For ethnicity, the sample was 85.2% White 8.2%
Hispanic or Latino, and 6.6% no ethnicity reported.

Of the original sample (V= 291), 194 had at least one measure of anxiety during
adolescence and 164 had at least one measure of anxiety, stress, or COVID-related worries
during the COVID-19 pandemic. Table 1 displays the sample sizes for each measure.
Examining the patterns of missing data revealed that mothers’ race/ethnicity (non-Hispanic
Caucasian vs. other minority groups) was associated with missing data during the pandemic
(o =.021), such that participants with data during the pandemic were more likely to have
non-Hispanic Caucasian mothers. As such, a dummy-coded variable of maternal race and
ethnicity (non-Hispanic Caucasian vs. other minority groups) was included as a covariate in
the SEM analyses. Patterns of missing data on all other variables were not associated with
maternal race/ethnicity or education, children’s gender, or child anxiety at any assessment

(os > .08).

Adolescents’ social and generalized anxiety were assessed via parent and adolescent reports
and structured clinical diagnostic interviews between March of 2017 and August of 2019
(Mage = 16.16, SD = 0.61; Range,ge = 15.04-17.98 years). Anxiety, COVID-related worries,
and perceived stress were measured at approximately age 18 across 3 assessments during
the COVID-19 pandemic (M,ge = 18.26, SD = 0.67). One hundred fifty-eight participants
completed their first assessment (Month 1) of online questionnaires between April 20

and May 15 of 2020, approximately 1 month (M= 29.67 days, SD = 6.01 days) after

the stay-at-home order was implemented in Maryland, the state where most participants
resided, and similar restrictions were enacted in nearby states. During the stay-at-home
order, Maryland residents were ordered to not leave their home unless it was for an essential
job or for an essential reason, such as obtaining medicine or food, seeking urgent medical
attention, or for other necessary purposes. Approximately 1 month later (M = 26.48 days,
SD = 7.31 days), 155 participants completed the second assessment (Month 2), as gradual
reopening started in Maryland and nearby states. During the gradual reopening, residents
were allowed to leave their homes, but some restrictions remained in place (e.g., indoor
dining, gyms, and shopping malls remained closed), face coverings were mandated when out
in public near others, and social distancing was encouraged. Approximately another month
later (M = 28.86 days, SD = 5.83 days), 143 participants completed the third assessment,
after stay at home orders were lifted and non-essential businesses reopened in limited
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capacity in Maryland and nearby states. Among the 164 participants who completed at
least one measure of anxiety, stress, or COVID-related worries during the pandemic, 144
were residing in mid-Atlantic states (83% in Maryland), 10 were residing in southeastern
states, 9 were residing in other US states, and 1 participant resided in England, UK. The
Institutional Review Board of the University of Maryland approved all study protocols and
all participants received compensation for their time.

Adolescent Social Anxiety and Generalized Anxiety (16 years).—Approximately
two years prior to the pandemic, social anxiety and generalized anxiety were assessed via
three methods: (a) adolescent self-report, (b) parent-report, and (c) diagnosis via clinical
interview. Adolescents and mothers independently completed the social phobia (7 items) and
the generalized anxiety (9 items) scales of the Screen for Child Anxiety Related Emotional
Disorders (SCARED; Birmaher et al., 1997). Participants and mothers rated items from 0
(not true) to 2 (very true or often true) based on the extent to which behaviors were true
over the last three months. Both scales had strong internal consistency in our sample (social
anxiety scale: a. = .89 for child-report, a =.91 for parent-report; generalized anxiety scale:
a =.87 for adolescent-report, a =.89 for parent-report). These scales have demonstrated
good discriminant validity, test-retest reliability, and moderate adolescent-mother agreement
(Birmaher et al., 1997). Item sums indicated greater anxiety with higher scores for each
subscale.

Clinicians conducted semi-structured diagnostic interviews with parents and adolescents
using the Kiddie Schedule for Affective Disorders and Schizophrenia for School-Age
Children (KSADS) (Kaufman et al., 1997). All clinicians were trained, supervised, and
monitored in weekly meetings with a supervisor where details of each case were discussed.
Moreover, a senior investigator made independent diagnoses on a subset of interviews using
audiotapes, yielding acceptable reliability for the diagnoses examined in the current paper
(k >.80). Among the 151 adolescents evaluated, 15.9% (24) met criteria for social anxiety
disorder, 13.2% (20) met criteria for generalized anxiety disorder, and 5.3% (8) participants
met criteria for both.

Measures during the COVID-19 Pandemic.

Perceived Stress (18 years).: Perceived stress was measured using The Perceived Stress
Scale (PSS-10; Cohen et al., 1994). Participants rated 10 items on a scale from 0 (Never)

to 4 (Very Often). The PSS-10 has been shown to have good internal reliability as well as
construct and concurrent validity (Mitchell et al., 2008). In this sample, the scale showed
adequate internal consistency at all time points (as > .84) and good test re-test reliability (rs
> .58).

Anxiety (18 years).: Generalized anxiety was measured using the Generalized Anxiety
Disorder 7-1tem Scale (Spitzer et al., 2006). The items consisted of various anxiety
symptoms and were summed to create an overall score. Higher scores indicated greater
anxiety and scores =10 were considered to be in the clinical range. This scale has been
shown to have high test-retest reliability and good convergent validity (Spitzer et al., 2006).
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In the present sample, the scale showed excellent internal consistency at all time points (as
>.92) and good test re-test reliability (s> .65).

COVID-19 Worry Scale (age 18).: COVID-related worries were measured using an
adapted version of the COVID-19 Adolescent Symptom & Psychological Experience
Questionnaire (CASPE; Ladouceur, 2020). Participants responded to 18 items regarding
various concerns and stressors about the COVID-19 pandemic or concerns related to
disruptions caused by the pandemic. For each item, participants were asked to rate their
level of worry or stress using a scale from 1 (very little or not at all) to 5 (A great deal

or extremely) with an option for non-applicable. A full list of the items and questions is
included in the supplement. Example statements included “having to stay home,” “someone
in your household or extended family might become sick,” “missing events that are
important to me,” “not having enough money,” and “doing something that may cause
someone else to get sick.” Item scores were averaged to create an overall score with

higher scores indicating greater COVID-19 related worries. For the present sample, the scale
showed adequate internal consistency at all time points (a’s > .88) and good test re-test
reliability (rs>.73).

Analytic Strategy

First, to examine the average trajectories of anxiety, perceived stress, and COVID-related
worries across the initial three months of the pandemic, we conducted an unconditional
latent growth curve model for each outcome, separately. The latent intercept factor,
representing levels at the first COVID-19 assessment (Month 1), was estimated by
constraining the paths of each month to 1. The latent slope factor, representing the linear
change in anxiety across the three monthly COVID-19 assessments, was estimated by
constraining the paths for each month, Month 1, Month 2, and Month 3,10 0, 1, and 2,
respectively. The intercept and slope were allowed to covary.

To evaluate if the trajectories of anxiety varied as a function of previous anxiety levels, we
examined if two anxiety latent factors — social anxiety and generalized anxiety — predicted
the intercept and slope of each outcome: anxiety, COVID-related worries, and perceived
stress. Each adolescent anxiety factor included three measures (adolescent report, parent
report, and clinical diagnosis) as indicators of social or generalized anxiety, respectively.
We allowed the anxiety factors to correlate, which they did significantly, 7= .61, p<

.001. Moreover, we covaried the residuals from the same type of measure with each other
(i.e., adolescent report, parent report, or clinical interview indicators). As shown in the
supplementary materials, we first fit a confirmatory factor analysis of only the measurement
model (i.e., social and generalized anxiety factors), finding that all measures significantly
loaded onto their respective anxiety factor (Table S1), with the model showing excellent fit,
X2(6) =3.36, p=.76, RMSEA = .00, CFI = 1.0, SRMR =.03. As such, we added these
social and generalized anxiety factors as predictors of the anxiety, COVID-related worries,
and perceived stress trajectories.

In line with previous studies with this sample (Morales et al., 2020, 2021), additional
predictor variables were selected based on the preliminary analyses described below with
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covariates and the sociodemographic variables related to missing data. Specifically, we
attempted to control for the effects of maternal education, maternal ethnicity, participant
gender, and participants’ average age during the COVID-19 assessments on the anxiety
intercept and slope factors. In addition, we attempted to control for the effects of date of the
first assessment (Month 1) as number of days since the stay-at-home order on the intercept
and the date of the last assessment (Month 3) as number of days since the stay-at-home
order on the slope. Missing data were handled using full information maximum likelihood
estimation (FIML) to reduce potential bias in the parameter estimates (Enders & Bandalos,
2001). Due to missing data and potential departures from multivariate normality, the model
was estimated using a robust maximum likelihood estimator (MLR) (Yuan & Bentler, 2000).
Model fit was evaluated using a combination of fit indices including le the comparative

fit index (CFI; = 0.90), root-mean-square error of approximation (RMSEA; < 0.06), and

the standardized root mean-squared residual (SRMR; < 0.08; Hu & Bentler, 1999). All data
cleaning, analyses, and figures were done in R (Mersion 3.6; R Development Core Team,
2008) using the following packages: /avaan (Rosseel, 2012), psych (Revelle, 2017), and
ggplot2 (Wickham, 2016).

Descriptive Results

Descriptive statistics and the relations among all study variables appear in Table 1.
Compared to males, females generally manifested consistently higher pre-pandemic anxiety
levels, COVID-related worries, perceived stress, and anxiety during the pandemic. Pre-
pandemic adolescent reports of generalized anxiety significantly predicted anxiety, COVID-
related worries, and stress across the three pandemic data collection periods. Pre-pandemic
parent reports of generalized anxiety predicted anxiety across all three pandemic time points.
Clinical diagnosis of generalized anxiety before the pandemic predicted anxiety in the last
two pandemic time points. Clinical diagnosis of generalized anxiety before the pandemic
predicted stress at T3 and COVID-related worries at T1 and T3. Notably, adolescent reports
and clinical diagnosis of social anxiety only predicted T3 anxiety and T3 stress. Anxiety,
stress, and COVID-related worries during the pandemic correlated with each other within
and across time.

Anxiety, perceived stress, and COVID-19 worries trajectories

We first examined the trajectories of anxiety, perceived stress, and COVID-related worries
during the pandemic using unconditional growth curve models. Results from these models
suggested that all three outcomes significantly decreased across time for the sample as a
whole. As shown in Figure 1, anxiety, perceived stress, and COVID-related worries all
declined as individuals and families adapted to the pandemic-related restrictions, the stay-at-
home orders were lifted, and reopening gradually occurred. Specifically, the initial average
levels of anxiety were 5.86 and then declined 0.73 on average across each month. The initial
average levels of perceived stress were 19.97 and then decreased 2.00 on average across
each month. Finally, the starting average levels of COVID-related worries were 2.76 and
then dropped 0.24 on average across each month. Regarding clinical levels, the percentage
of participants considered in the clinical range (=10) decreased from 20.0% at Month 1
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to 17.0% at Month 3. Similarly, the percentage of participants reporting high levels of
perceived stress (=27) decreased from 19.1% at Month 1 to 8.6% at Month 3. Examining
the variability in the intercept and slope estimates revealed significant variability in the
intercept of all three outcomes (anxiety = 29.57; p < .001; perceived stress = 35.90; p<
.001; COVID-related worries = 0.43; p< .001). However, the variability of the slopes was
not significant (anxiety = 2.64; p=.084; perceived stress = 0.95; p=.775; COVID-related
worries = 0.02; p = .436). Even though variances of the slopes were not significant, in order
to examine our main hypotheses, we next examined if pre-pandemic generalized and social
anxiety predicted these individual differences in the intercepts and slopes.

Trajectories of anxiety, perceived stress, and COVID-19 worries differ between generalized
anxiety and social anxiety

As expected, anxiety trajectories differed based on pre-pandemic levels of social and
generalized anxiety. As shown in Figure 2A and Table 2, generalized anxiety in adolescence
predicted the anxiety intercept (6= 1.26, p < .001) but not the slope (6= -0.18, p=

.195). Namely, after accounting for the effects of social anxiety, adolescents higher in
pre-pandemic generalized anxiety, compared to those lower in generalized anxiety, displayed
greater anxiety in Month 1 of the pandemic and maintained this difference during the
following months. In contrast, social anxiety in adolescence predicted a smaller intercept
(b= —-0.55, p=.026), but had a positive effect on the value of the slope (6= 0.24, p=

.038). In other words, while accounting for the effects of generalized anxiety, adolescents
higher in pre-pandemic social anxiety, compared to those lower in social anxiety, displayed
less anxiety in Month 1 of the pandemic. However, in the following months, as the sample
decreased in anxiety on average, adolescents higher in social anxiety remained stable across
time, reducing the initial difference with adolescents lower in social anxiety.

We found similar patterns for the perceived stress trajectories. As shown in Figure 2B and
Table 2, we found that generalized anxiety in adolescence predicted a larger perceived stress
intercept (4= 1.21, p<.001), but did not predict the slope (&= -.09, p=.690). That is, after
accounting for the effects of social anxiety, adolescents higher in pre-pandemic generalized
anxiety, compared to those lower in generalized anxiety, displayed greater stress in Month
1 of the pandemic, maintaining this difference across the following months. In contrast,
social anxiety in adolescence predicted a smaller perceived stress intercept (b= -1.03, p=
.001), but had a positive effect on the value of the slope (6= 0.40, p=.033). Namely, while
accounting for the effects of generalized anxiety, adolescents higher in pre-pandemic social
anxiety, compared to adolescents lower in social anxiety, displayed less stress in Month

1 of the pandemic. However, in the following months, as the sample decreased in stress

on average, adolescents higher in social anxiety remained stable across time, compared to
adolescents lower in social anxiety — reducing the differences observed initially.

Finally, as shown in Figure 2C and Table 2, for the COVID-related worries trajectory, we
found that generalized anxiety in adolescence predicted a larger intercept (6= 0.09, p=
.003), but did not predict the slope (6= .01, p=.692). Namely, after accounting for the
effects of social anxiety, adolescents higher in pre-pandemic generalized anxiety, compared
to those lower in generalized anxiety, reported greater levels of COVID-related worries
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in Month 1 of the pandemic, maintaining this difference during the following months. In
contrast, social anxiety in adolescence predicted a smaller intercept (6= —0.08, p=.012),
and did not predict the slope (6= .01, p=.549). Specifically, while accounting for the effects
of generalized anxiety, adolescents higher in pre-pandemic social anxiety, compared to those
lower in social anxiety, reported less COVID-related worries in Month 1 of the pandemic,
and maintained this difference across the following months.

Supplemental Sensitivity Analyses

As a further exploratory test of the specificity of our results predicting COVID-related
worries, we examined social-related worries (i.e., concerns about having to stay at home,
not seeing friends in person, and missing social events; items 4, 5, & 18 on The CASPE
Questionnaire; as > .74) and illness-related worries (e.g., worries about getting sick or their
family getting sick; items 3, 6-9, & 11 on The CASPE Questionnaire; as > .91), separately.
We found that the dissociation between generalized and social anxiety was only present

for social-related worries (e.g., having to stay home) and not for illness-related worries.
Specifically generalized anxiety in adolescence predicted a larger social-related worries
intercept (4= 0.13, p=.001), whereas social anxiety predicted a smaller intercept (4= —0.16,
p=.001), and neither predicted the slope (s > .396). Notably, neither generalized nor social
anxiety predicted the intercept and slope of illness-related worries (o5 > .134).

In exploratory analyses, we evaluated potential gender differences. To do this, we first fit a
multi-group model where all the regression parameters were estimated separately for male
and female adolescents and tested whether constraining the regression paths to be equal
across groups significantly worsened model fit using a chi-square difference test (Satorra

& Bentler, 2001). We performed this separately for each outcome and did not observe a
significant difference across models (anxiety AX2(14) =7.72, p=.904; perceived stress
Ax?(14) = 10.87, p=.700; COVID-related worries Ay ?(14) = 19.65, p=.142), indicating
that the relations between pre-COVID predictors and outcomes during the pandemic did not
differ between male and female adolescents. Moreover, as sensitivity analyses examining
potential non-linear relations, we modeled the latent trajectories using the means of the
sample — such that we used 0, 1, and 1.93 (rather than 0, 1, & 2) for anxiety; 0, 1, 1.73

for perceived stress; and 0, 1, 1.69 for COVID-related worries. As shown in the supplement
(Table S3), the fit of these models were similar to the original models testing a linear
trajectory. Moreover, the results using these non-linear trajectories and the linear trajectories
were comparable, leading to the same conclusions, suggesting that our results are robust

to this methodological decision. In another sensitivity analysis, we explored the potential
impact of the variability in age in the adolescent assessment by examining interactions
between the social and generalized anxiety factors and the age of the participants during
the adolescent assessment. As shown in the supplement (Table S4), none of the interactions
were significant, suggesting that the age of assessment in adolescence did not significantly
impact the main results.

Finally, in order to examine if the results found were specific to the pandemic, we conducted
the same analyses in a subsample of participants (77 = 56) that reported on their anxiety
using the SCARED (Birmaher et al., 1997) right before the start of the pandemic in
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February 2020. As shown in the supplement (Table S5), examining relations between
anxiety in adolescence and this assessment before the pandemic, we found that both social
and generalized anxiety adolescent variables are longitudinally related with the generalized
anxiety scale from the SCARED (except clinical diagnosis of social anxiety — albeit this
was with a small sample, 7= 37). Moreover, as shown in Table S6, when examining these
relations in a SEM model including both social and generalized anxiety as latent predictors
of later anxiety, only generalized anxiety was predictive of later anxiety. Although social
anxiety was not significantly related after accounting for generalized anxiety, social anxiety
was not significantly negatively related to anxiety as observed at the start of the pandemic
— a few months after. The results from this analysis suggests that generalized and social
anxiety showed more similar predictions to anxiety before the pandemic than the pattern of
relations observed shortly after during the initial phase of the pandemic. Importantly, this
analysis is only supplemental and should be interpreted with caution as it is only with a
subsample of participants and does not use the same anxiety scale as the main analyses.

Discussion

The current study considers the unique effects of pre-pandemic generalized and social
anxiety on the trajectories of anxiety, perceived stress, and COVID-related worries during
three initial months of the COVID-19 pandemic. The results suggest that individuals
higher in pre-pandemic generalized anxiety, compared to those lower in generalized
anxiety, experienced greater levels of initial anxiety, stress, and COVID-related worries
and maintained these differences across three months’ time. In contrast, individuals higher
compared to lower in pre-pandemic social anxiety experienced lower levels of initial anxiety,
stress, and COVID-related worries, but these initial differences in anxiety and stress were
reduced in the following months of the pandemic. Our results highlight the differential
effects of pre-pandemic factors on trajectories of psychological distress during the first
few months of the pandemic. Further, these findings have important implications for early
identification and intervention efforts to support at-risk individuals at times of heightened
stress.

The results from the unconditional growth curve models indicated average trajectories

of anxiety, perceived stress, and COVID-related worries with higher levels at the first
assessment (April-May) and then decreased levels in the subsequent months of the pandemic
(Figure 1). These results are consistent with recent longitudinal evidence from the United
States and Europe indicating that, on average, anxiety and stress peaked during the initial
months of the pandemic and was then followed by a significant decline in the following
months (Daly et al., 2020; Fancourt et al., 2021; Hawes et al., 2021). This pattern may
reflect an acute increase in individuals’ psychological distress because of the uncertainty
about the virus and the public health restriction measures put in place to mitigate its spread.
Following this increase, individuals’ distress typically decreased during the ensuing months.
One possibility is that the observed decreases in distress reflect individuals’ resilience and
ability to adapt to the pandemic and restrictions eased in the following months. However,
with our current data, we are not able to provide causal interpretations, as there might be
other factors that led to the observed decreases in psychological distress (e.g., transition
from school to summer months). Although other factors not related to the pandemic may
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also explain the patterns observed, we believe that the pandemic likely played an important
role given that similar trajectories of initial increases in distress, followed by decreases over
the summer, were observed around the world and across age groups (for a review, see Aknin
etal., 2021).

Importantly, further analysis revealed that these average trajectories might not adequately
represent all individuals. Knowledge of pre-pandemic risk factors helped describe
individuals at the highest risk for psychological distress during the pandemic. Generalized
anxiety in adolescence, after accounting for its shared effects with social anxiety, uniquely
predicted higher levels of initial anxiety, stress, and COVID-related worries and predicted
maintenance of these levels during three months at the start of the pandemic. These results
closely parallel previous studies which have found that previous overall (total) anxiety or
internalizing problems predicted increased stress and anxiety during the pandemic, relative
to before the pandemic (Shanahan et al., 2020), or increased anxiety trajectories during

the pandemic (Hawes et al., 2021). Our results suggest that this pattern of results may
reflect the experiences of individuals high in generalized anxiety, who may be more prone
to worrying and catastrophizing about the uncertainty at the start of the pandemic across
several life domains (e.g., future, health, finances). As such, focusing on pre-existing levels
of generalized anxiety may particularly be important for identifying individuals at risk for
psychological distress during novel stressful life events, such as the COVID-19 pandemic.

In contrast, social anxiety in adolescence, after accounting for the shared effects with
generalized anxiety, predicted lower levels of initial anxiety, stress, and COVID-related
worries. However, in the following months, as the sample on average decreased in anxiety
and stress, adolescents higher in social anxiety remained stable across time compared to
adolescents lower in social anxiety, decreasing these initial differences. These findings
support popular press coverage (Gold, 2020; Richtel, 2021; Schroeder, 2020) and hypotheses
of other researchers based on clinical experiences speculating that the initial decrease

in social interaction was not as distressing for those high in social anxiety (Bruining

etal., 2020; Cost et al., 2021; Morrissette, 2021). To our knowledge, this is the first
empirical evidence documenting a dissociation during the pandemic between different
types of anxiety, such that the unique effects of some forms of anxiety may predict

less psychological distress at the start of the pandemic. Individuals with higher levels

of social anxiety before the pandemic — provided they did not have elevated generalized
anxiety — likely experienced an initial improvement or at least not an increase in anxiety,
stress, and COVID-related worries, compared to individuals lower in social anxiety. This
may be because individuals high in social anxiety experienced a decrease in the very

social interactions and situations that are anxiety-provoking for them, plausibly leading to
reductions in psychological distress. Conversely, individuals lower in social anxiety were
likely initially anxious and concerned about the uncertainty of not seeing others and missing
out on important social events (e.g., weddings and graduation parties). Our supplemental
exploratory analyses separately examining social-related worries (e.g., not seeing friends in
person) and illness-related worries support that interpretation, as the dissociation between
generalized and social anxiety was evident for social-related worries, while it was not
present for illness-related worries. Similarly, a recent study found greater decreases in mood
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during the pandemic for young adults higher in extraversion, compared to those lower in
extraversion (Rettew et al., 2021).

These findings are relevant to broader discussions in anxiety disorder research, such

as debates around the similarities and differences between social anxiety disorder and
generalized anxiety disorder. Some suggest that differences among anxiety symptoms

during adolescence are not clinically meaningful (Rutter, 2011), whereas others suggest

that these differences might predict differential outcomes (Pine, 2007, 2011). Other positions
fall somewhere in between, suggesting the existence of both shared and more specific
features (Kotov et al., 2021). The most consistent evidence of specificity arises for a

domain involving fears, including symptoms of social anxiety disorder, and a domain
involving distress, including symptoms of generalized anxiety disorder. The current findings,
demonstrating distinct longitudinal patterns related to social and generalized anxiety
disorder symptoms, are consistent with previous work demonstrating unique features of
these two anxiety-related symptom domains.

From a temporal perspective, our data also suggest that the difference in psychological
functioning during the pandemic based on pre-pandemic social anxiety was particularly
evident at the start of the pandemic, when stay-at-home orders were first put in place and
schools as well as other extracurricular activities were halted. However, as individuals
adapted to the pandemic and its associated restrictions, and re-opening progressively
occurred, the differences in anxiety and stress based on social anxiety were no longer
apparent. This highlights the importance of specifying when during prolonged stressful
events risk or protective factors may significantly impact mental health, speaking to the
need for prospective longitudinal research during times of crisis such as COVID-19.
Importantly, the lack of differences in anxiety and stress based on social anxiety during

the last assessment also suggests that the lower psychological distress associated with social
anxiety may be relatively short lived, emphasizing the need for continued mental health
support (e.g., therapy) or treatment during the pandemic, despite improvements in mental
health at the outset. It is possible that, as the pandemic continued and social interactions
adapted (e.g., virtual or masked outdoor social gatherings), social anxiety symptoms once
again increased, as individuals felt the need to attend and participate in social interactions.
Finally, our data did not capture the in-person re-opening of schools and universities. Future
research should examine the mental health impact of returning to in-person social situations,
particularly among individuals high in social anxiety, after the prolonged reduction in such
events due to the pandemic.

The present study has several important limitations that should be considered when
interpreting results. It is important to note that participants in the current study were
relatively homogenous (i.e., largely Caucasian from moderate-to-high SES households)

and few experienced significant COVID-related health issues during the time sampled

(i.e., themselves or their family members getting seriously sick or hospitalized), relative

to the documented disproportionate effects of the pandemic on lower-income, non-white
individuals (Garg et al., 2020; Perry et al., 2021). As such, care should be taken when
generalizing our results to other populations, and in particular, it should not be used as a
population estimate for the prevalence of heightened stress and anxiety during the pandemic.
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Although our study had three assessments during the pandemic, allowing us to examine
trajectories, we did not have an assessment directly before the pandemic; thus, we could

not estimate absolute changes from before to during the pandemic. However, we were able
to capture the decreases in individuals’ anxiety, stress, and worries from our first pandemic
assessment — which, based on data from other studies, we believe was close to the peak of
anxiety and stress in the larger population. Although having a multi-method assessment of
pre-pandemic anxiety and a longitudinal design are strengths of our study, this led to missing
data across measures. To reduce the potential biases created by missing data, we employed

a statistical approach that utilizes all of the available data, controlling for demographic
differences associated with the likelihood of missing data.

In conclusion, not all young adults high in pre-pandemic adolescent anxiety experienced
elevated anxiety during the pandemic. The unique effects of social anxiety suggest an initial
reduction in anxiety, stress, and COVID-related concerns, for adolescents high in social
anxiety compared to adolescents lower in social anxiety. In contrast, the unique effects

of generalized anxiety suggest that individuals higher in generalized anxiety, compared to
those lower in generalized anxiety, experienced more anxiety, stress, and COVID-related
worries during the three initial months of the pandemic. Our study provides a more nuanced
picture regarding which specific types of anxiety may lead to increased vs. reduced anxiety,
stress, and worries, as well as when during the pandemic these different forms of prior
anxiety may be most predictive. Our study highlights the importance of considering pre-
COVID predictors in response to the pandemic and its associated restrictions (e.g., stay-at-
home orders). Moreover, our findings have clinical implications for early identification of
individuals at risk and may help inform prevention and intervention efforts aimed to alleviate
different forms of anxiety problems.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Average trajectories of anxiety, perceived stress, and COVID-related worries from T1
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(April-May) to T3 (June-July). Black lines represent predicted trajectory based on growth
curve parameters. Color lines represent each individual’s trajectory based on their raw data.
COVID represents the coronavirus disease of 2019. All unconditional models had acceptable

fit: Anxiety model (x2(1) = 0.01, p= .94, RMSEA = .00, SRMR = .00, CFI = 1.00),

Perceived Stress model (Xz(l) =0.79, p=.373, RMSEA = .00, SRMR = .02, CFI = 1.00),
and COVID-related worries model (x2(1) = 1.94, p= .16, RMSEA = .07, SRMR = .02, CFI

=1.00).
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Figure 2.
Trajectories of anxiety, perceived stress, and COVID-related worries from T1 (April-May)

to T3 (June-July) for different levels of generalized and social anxiety. For reference, when
extracting factor scores from the generalized and social anxiety factors measurement model
(see supplement), individuals diagnosed with generalized anxiety are 2.1 SDs above from
the mean and individuals diagnosed with social anxiety are 1.4 SDs above the from the
mean. COVID is the coronavirus disease of 2019. SD represents standard deviation.
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Table 2.
Conditional latent growth curve analysis regression results for three models including pre-pandemic anxiety
predictors.
Predictors/Outcome B b p B b p B b p

Anxiety Perceived Stress COVID-Related

Intercept Intercept Worries Intercept
Maternal Education 0.12 0.89 0.136 0.08 0.72 0379 0.05 0.05 0.521
Maternal Ethnicity -0.03 -032 0.765 -0.07 -096 0502 -0.06 -0.09 0.433
Gender -0.08 -0.83 0.363 -0.22 -272 0011 -031 -043 0.000
Age (Adolescence) 0.02 0.21 0.809 0.14 141 0.191 0.23 0.26 0.014
Date of 1st Assessment  -0.06 -0.05 0.394 -0.04 -0.04 0572 -0.05 -0.01 0.380
Age (Pandemic) -0.03 -027 0701 -0.13 -119 0200 -0.02 -0.02 0.823
Generalized Anxiety 0.63 1.26 0.000 0.55 1.21  0.000 0.36 0.09 0.003
Social Anxiety -033 -055 0.026 -054 -103 0001 -0.35 -0.08 0.012

Anxiety Perceived Stress COVID-Related

Slope Slope Worries Slope

Maternal Education -0.04 -0.09 0.712 0.16 0.33 0443 -0.01 0.00 0.920
Maternal Ethnicity 0.17 051 0.228 0.01 0.02 0.970 0.18 0.08 0.237
Gender 0.08 023 0526 -0.12 -0.35 0.516 0.07 0.03 0.558
Age (Adolescence) -011 -0.26 0456 -0.38 -093 0.128 -0.18 -0.06 0.214
Date of 3rd Assessment  -0.13 -0.04 0.195 -0.23 -0.06 0.207 0.15 0.01 0.109
Age (Pandemic) 0.07 0.14 0.651 0.35 0.78 0.117 0.33 0.10  0.005
Generalized Anxiety -0.34 -018 0.195 -0.17 -0.09 0.690 0.08 0.01 0.692
Social Anxiety 0.53 0.24 0.038 0.86 0.40 0.033 0.12 0.01 0.549

Note: Generalized Anxiety and Social Anxiety are latent factors composed of pre-pandemic clinical diagnoses, parent and child reports of anxiety;
Gender is coded as 0 = Girls and 1 = Boys; Maternal Ethnicity is coded as Non-Hispanic Caucasian = 1 and Other = 0; Maternal education was
coded as High school graduate = 0, College Graduate = 1, Graduate school graduate = 2, and Other = missing. All models had acceptable fit:

Anxiety model (X2(72) =106.88, p=.005, RMSEA = .04, SRMR = .07, CFI = .94), Perceived Stress model (X2(72) =121.47, p<.001, RMSEA

=.05, SRMR = .08, CFI = .91), and COVID-related worries model (X2(72) =101.51, p=.013, RMSEA = .04, SRMR = .08, CFI = .95). COVID
is the coronavirus disease of 2019. gand b represent the standardized and unstandardized regression coefficients, respectively. p represents the p

value.
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