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A Developmental Pathway From Early Behavioral
Inhibition to Young Adults’ Anxiety During
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Objective: The COVID-19 pandemic has brought unprecedented changes to young adults’ lives, resulting in mental health difficulties for many;
however, some individuals are particularly prone to heightened anxiety. Little is known about the early life predictors of anxiety during the pandemic.
We examined a developmental pathway from behavioral inhibition (BI), a temperament characterized by fearful responses toward novelty, to changes in
young adults’ anxiety during the initial period of the pandemic. We hypothesized that a stable pattern of BI across early childhood would predict greater
adolescent worry dysregulation, which in turn would predict increases in young adult anxiety during a stressful phase of the pandemic.

Method: Participants (N ¼ 291; 54% female) were followed from toddlerhood to young adulthood. BI was observed at ages 2 and 3 years. Social
wariness was observed at age 7 years. Participants rated their worry dysregulation in adolescence (age 15) and anxiety in young adulthood (age 18) at 2
assessments during the COVID-19 pandemic, 1 month apart.

Results: A significant moderated mediation, in which a stable pattern of BI from toddlerhood to childhood, as compared to the absence of this pattern,
predicted greater worry dysregulation in adolescence. Worry dysregulation predicted elevated young adult anxiety in the second assessment during
COVID-19, even after accounting for the first assessment.

Conclusion: This study identifies a developmental pathway from toddlerhood BI to young adults’ elevated anxiety during the COVID-19 pandemic.
Findings have implications for early identification of individuals at risk for dysregulated worry and the prevention of anxiety during stressful life events in
young adulthood.
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he current study leveraged a prospective longitu-
dinal sample to characterize developmental path-
ways from early temperamental risk to elevated
young adult anxiety during the COVID-19 pandemic. The
rapid spread of COVID-19 has led governments to imple-
ment measures such as home quarantine, school closures, and
social distancing. These measures have caused significant
changes in everyday social life and educational routines.1,2

Although these changes have been associated with height-
ened anxiety1 for the population in general, some individuals
are more prone to experiencing heightened anxiety during
stressful life events than are others.3 As such, examining
specific developmental pathways from childhood tempera-
ment to heightened anxiety during the COVID-19
pandemic is critical for advancing our understanding of the
mechanistic pathways that contribute to elevated anxiety
during stressful life events.
www.jaacap.org
One of the best childhood predictors of later anxiety is
behavioral inhibition (BI), an early childhood temperament
characterized by high levels of cautious, fearful, and avoi-
dant responses to unfamiliar people, objects, and situa-
tions.4 BI is predictive of a 3- to 4-fold increased risk of
developing anxiety disorders, and approximately 40% of
children high in BI will develop clinical levels of anxiety.5,6

Although BI is most often assessed in infancy and
toddlerhood, when it is assessed in social situations (eg, with
unfamiliar peers) later in childhood, it is often referred to as
“social wariness.”7 Although BI is relatively stable across
childhood, not all children high in early BI continue to
display shy and socially wary behaviors.8 It is those who
demonstrate a stable pattern of BI and social wariness from
2 to 7 years of age who demonstrate higher rates of anxiety
disorders in adolescence.9 Although a stable pattern of BI in
childhood has been associated with later anxiety, specific
Journal of the American Academy of Child & Adolescent Psychiatry
Volume 60 / Number 10 / October 2021

https://orcid.org/0000-0002-2736-4061
https://orcid.org/0000-0002-9850-042X
https://orcid.org/0000-0002-0799-3119
https://orcid.org/0000-0001-9173-0073
https://orcid.org/0000-0001-9860-3990
https://orcid.org/0000-0001-5673-997X
https://orcid.org/0000-0002-1668-4203
https://orcid.org/0000-0002-4301-9516
https://orcid.org/0000-0003-4452-4503
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jaac.2021.01.021&domain=pdf
http://www.jaacap.org


FIGURE 1 Conceptual Diagram Illustrating the Moderated Mediation Model Tested in the Current Study

Note: Anxiety month 1 and anxiety month 2 represent the first and second anxiety assessments during the COVID-19 pandemic, respectively.

TEMPERAMENT AND ANXIETY DURING THE PANDEMIC
mechanisms by which a stable pattern of BI in childhood is
linked to changes in anxiety during stressful life events in
young adulthood remain underinvestigated.

One mechanism by which a stable pattern of BI
across childhood may lead to heightened anxiety in young
adulthood is difficulty regulating worry and negative
emotions during adolescence. Worry regulation problems
in adolescence have been associated with greater anxi-
ety.10 There is also evidence suggesting that emotion
dysregulation mediates the relation between early BI and
later socioemotional problems.11,12 Children who
demonstrate a stable pattern of BI may be at a greater
risk for later difficulties managing worry and displaying
inappropriate expressions of worry (ie, worry dysregula-
tion). This would lead them not only to respond to novel
or stressful events in more fearful ways but also to
inadequately manage their worry about possible threats,
placing them at greater risk for anxiety during stressful
events. Limited evidence suggests that children high in BI
may express high levels of negative worry,13,14 suggestive
of worry dysregulation. However, to our knowledge, no
research has examined whether BI during childhood
predicts worry dysregulation in adolescence.

Worry dysregulation also has been identified as 1 of the
central mechanisms contributing to anxiety.15,16 Individuals
who experience difficulties regulating their worries exag-
gerate both the likelihood and magnitude of potential
negative consequences of events,17,18 which in turn in-
creases experiences of negative affect and anxiety.19 Chil-
dren and adults diagnosed with anxiety disorders display
higher levels of dysregulated expressions of worry.20 In ad-
olescents, the intensity of daily worry predicted increases in
daily anxiety,15 suggesting that worry dysregulation may
Journal of the American Academy of Child & Adolescent Psychiatry
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predict increases in anxiety. In light of these previous
findings, given that the COVID-19 pandemic is a multi-
faceted stressful life event that has brought unprecedented
changes and uncertainty to individuals’ lives, adolescents
with maladaptive expressions of worry, or dysregulated
worry, might be particularly prone to increases in anxiety
during the COVID-19 pandemic, as they may experience
difficulties in managing their worries and may catastrophize
the uncertainty and threats during the COVID-19
pandemic.

This study examined whether a stable pattern of BI in
early childhood predicted greater worry dysregulation in
adolescence, and whether greater adolescent worry dysre-
gulation, in turn, predicted increases in young adults’
anxiety during the initial phase of the COVID-19
pandemic. Using a moderated mediation model
(Figure 1), we examined 3 questions. First, do observed
measures of toddlerhood BI and childhood social wariness
interact to predict worry dysregulation in adolescence?
Toddlerhood BI was observed in novel social and nonso-
cial situations, whereas childhood BI was assessed in a
novel social situation involving an unfamiliar peer (referred
to as “social wariness”). Based on the idea that a stable
pattern of BI would predict greater worry dysregulation,
we hypothesized that higher toddlerhood BI would predict
greater adolescent worry dysregulation, particularly among
children who displayed greater social wariness in child-
hood. Second, does worry dysregulation in adolescence
predict increases in anxiety in young adulthood during the
acute phase of the COVID-19 pandemic? We hypothe-
sized that greater adolescent worry dysregulation would
predict relative increases in young adults’ anxiety over 2
consecutive months of the COVID-19 pandemic. Finally,
www.jaacap.org 1301

http://www.jaacap.org


TABLE 1 Demographic Information Across Assessments

Demographic information

Behavioral
inhibition
(age 2-3 y)
n ¼ 248

Social wariness
(age 7 y)
n ¼ 175

Worry
dysregulation
(age 15 y)
n ¼ 163

Anxiety month 1
(age 18 y)
n ¼ 155

Anxiety month 2
(age 18 y)
n ¼ 153

Child sex (%)
Male 47.6 44.6 42.3 41.9 41.2
Female 52.4 55.4 57.7 58.1 58.8

Race/ethnicity (%)
African American 14.9 15.4 15.3 11.6 11.1
Asian 2.8 2.9 3.1 3.9 2.6
Hispanic 6.5 5.7 4.9 7.1 7.2
White 71.8 73.1 73.6 73.5 75.2
Other 3.6 2.9 3.1 3.2 3.3
Not answered .4 .0 .0 .6 .7

Maternal education (%)
High school graduate 16.5 14.9 16.0 13.5 15.0
College graduate 41.5 42.3 44.2 40.0 41.2
Graduate school graduate 37.7 37.7 36.2 40.6 37.9
Other 5.2 5.1 3.7 5.8 5.9
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does worry dysregulation in adolescence mediate the rela-
tion between stable BI and increases in young adults’
anxiety during the pandemic among individuals demon-
strating high levels of childhood social wariness? We hy-
pothesized that stable high BI in childhood would predict
greater worry dysregulation in adolescence, which in turn
would predict increases in young adults’ anxiety during the
initial phase of the pandemic.

METHOD
Participants
Participants were involved in an ongoing prospective lon-
gitudinal, multi-method study of temperament and socio-
emotional development conducted in a large metropolitan
mid-Atlantic region of the United States. A total of 291
families with a 4-month-old infant (156 female infants)
were selected based on displays of positive and negative
affect and motor reactivity to novel stimuli.21 Based on
maternal report in infancy, mothers were 69.4% White,
16.5% African American, 7.2% Hispanic, 3.1% Asian,
3.4% other, and 0.3% missing. Mothers in the sample were
highly educated with 35.7% as graduate school graduates,
41.9% as college graduates, 16.2% as high school graduates,
5.5% with other forms of education, and 0.7% were
missing.

Table 1 includes detailed information regarding the
sample characteristics in terms of race/ethnicity, sex, and
maternal education for each wave of assessment. Of the
original sample (N ¼ 291), 248 had data on observed BI at
1302 www.jaacap.org
the 2- and 3-year visits; 175 had data on observed social
wariness behaviors at the 7-year visit, 163 had data on worry
at the 15-year visit, 158 had data on anxiety at the first
assessment during the pandemic, and 155 had data on the
second assessment during the pandemic. Among the 168
participants who provided data during the pandemic, 147
were residing in mid-Atlantic states (84% in Maryland), 10
were residing in southeastern states, and 10 were residing in
other US states, and one participant resided in England,
United Kingdom.

Examining the patterns of missing data revealed that
mother’s race was associated with missing data on the
second assessment during the pandemic [c2 (1) ¼ 5.58,
p ¼ .018], such that children with data on these measures
were more likely to have White mothers. Because of this,
maternal race was included as a covariate in the SEM
analyses. Missing data on all other variables was not
associated with children’s sex, mother’s race, maternal
education, BI, social wariness, or worry dysregulation
(p values >.05).

Procedure
BI was measured at ages 2 and 3 years using observational
measures of children’s behavior during the presentation of
novel stimuli.4 At the 7-year assessment, children’s social
wariness was observed in the laboratory during a novel social
situation involving an unfamiliar, same-age, same-sex peer
recruited from the community.7 At the 15-year assessment,
participants reported on their expression and regulation of
Journal of the American Academy of Child & Adolescent Psychiatry
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TEMPERAMENT AND ANXIETY DURING THE PANDEMIC
worries. Finally, between April 20 and May 15, 2020,
approximately 1 month (mean ¼ 29.67 days, SD ¼ 6.01
days) after a stay-at-home order was implemented in
Maryland on March 30, 2020, young adults completed the
first assessment (month 1) of online questionnaires
measuring anxiety. Approximately 1 month later (m ¼
26.48 days, sd ¼ 7.31 days), participants completed a
second assessment (month 2) after the mandatory stay-at-
home order was lifted and gradual reopening started in
the state of Maryland. Participants were on average 18 years
of age during these 2 months of the pandemic (mean ¼
18.26, SD ¼ 0.66 years). The time between assessments,
the date of assessment since the stay-at-home order, and the
participants’ age were included as covariates in the SEM
analyses. The Institutional Review Board of the University
of Maryland approved all study protocols, and all partici-
pants were compensated for their time.

Behavioral Inhibition. BI was assessed at ages 2 and 3
years using behavioral observations of children’s response
to novel toys and interaction with unfamiliar adults.22 BI
was coded based on children’s proximity to their caregiver
and latency to approach or to vocalize during these novel
situations. Consistent with other work investigating
pathways linking BI and later social anxiety symptoms,
standardized BI scores were computed for the 2- and 3-
year assessments and then combined into a composite BI
measure averaging scores across the 2 assessments.23

Higher scores indicated higher levels of BI. In addition,
we also examined results with a BI composite including
behavioral observations and parent reports that has been
used in previous studies from this sample.24 Results from
these sensitivity analyses showed similar results (see
Table S1, available online). Although early BI alone did
not predict adolescent worry dysregulation, a stable
pattern of childhood BI characterized as high early BI
and high childhood social wariness predicted greater
dysregulated worry in adolescence. Moreover, the condi-
tional indirect effects also showed the same results as the
main analyses, leading to the same conclusions, suggesting
that measurement of the BI construct (observation versus
observation and parent report) does not significantly
affect the results or their interpretation (see Supplement
1, available online).

Social Wariness. Child social wariness was observed dur-
ing an unstructured free play task with an unfamiliar peer
when children were 7 years of age.7 Trained coders rated
children’s wariness reflecting a hesitance to play and
fearful behavior toward the peer, and unfocused/disen-
gaged behaviors on a scale of 1 to 7 with good interrater
reliability.25 These scores were averaged, and higher
Journal of the American Academy of Child & Adolescent Psychiatry
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values indicated greater social wariness in an unfamiliar
peer context.

Worry Dysregulation. Worry dysregulation was assessed at
15 years via children’s self-report on the Dysregulation
subscale of the Children’s Worry Management Scale.26 This
subscale captures maladaptive worry expression and consists
of 3 items (eg, “I can’t stop myself from acting really
worried”). In addition, children were asked to rate how
indicative each statement was on a scale of 1 to 3, such that
higher scores indicated greater worry dysregulation. This
subscale has been shown to have good concurrent validity
and internal reliability.27 Because this scale showed subop-
timal reliability in our sample (a ¼ .55), we performed a
principal component analysis, which suggested that a fourth
item be included in this composite (“I show my worried
feelings”), improving its reliability to acceptable levels (a ¼
.61). Here in the main article, we report the results with the
validated 3-item scale. However, in Table S2, available
online, we show results with the 4-item scale with higher
reliability, finding the same results and confirming that the
way of calculating the worry dysregulation scale does not
affect the results and their interpretations (see Supplement
1, available online).

Generalized Anxiety Disorder 7-Item Scale. Generalized
anxiety was measured using the Generalized Anxiety Dis-
order 7-Item Scale28 at 2 assessments (month 1 and month
2) during the COVID-19 pandemic when participants were
18 years of age. The items consisted of various anxiety
symptoms and were summed to create an overall score.
Higher scores indicated greater anxiety, with scores �10
considered to be in the clinical range. This scale has been
shown to have high test�retest reliability and good
convergent validity.28 The scale showed excellent internal
consistency at both time points (a values >.92) and good
test�retest reliability (r ¼ 0.81). Based on the clinical
diagnostic interviews conducted at the 15-year assessment,
20 of 151 participants met criteria for generalized anxiety
disorder. Participants’ diagnostic status for generalized
anxiety disorder (1 ¼ yes, 0 ¼ no) was positively associated
with worry dysregulation at age 15 years (r ¼ 0.30, p ¼
.001) and anxiety assessed at the 2 assessments during the
COVID-19 pandemic (r ¼ 0.17, p ¼ .077 at month 1; r ¼
0.30, p ¼ .001 at month 2).

Data Analysis
To test the study’s aims, a moderated mediation path model
was conducted using structural equation modeling with
lavaan29 in R, version 3.6. Figure 1 depicts the conceptual
model. To test the moderating effect of childhood social
wariness on the relation between early BI and adolescent
www.jaacap.org 1303
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worry dysregulation, paths from BI, social wariness, and
their interaction to worry dysregulation were tested. Direct
paths from BI and adolescent worry dysregulation to anxiety
at month 2 during the pandemic were also added. Finally,
to formally test the moderated mediation, we examined the
indirect effects from the BI and social wariness interaction
to anxiety at month 2 as mediated by worry dysregulation at
high (þ1 SD) and low (�1 SD) levels of social wariness.
This procedure is akin to examining simple slopes when
probing the effects of an interaction with a continuous in-
dependent variable and moderator in a regression model.30

Based on the preliminary analyses described below with
covariates and missing patterns and in line with previous
studies with this sample,31 we controlled for maternal ed-
ucation, maternal race, and sex on the main outcomes and
any variable that showed a zero-order correlation with these
covariates. In addition, we included anxiety at the first
COVID-19 assessment, the time between assessments
during the pandemic, the date of assessment since the stay-
at-home order, and the age of the participants during the
pandemic as covariates. Our model used full information
maximum likelihood estimation to handle missing data to
reduce potential bias in the parameter estimates.32 This
permitted the inclusion of all participants with data on 1 or
more variables. Moreover, because of the missing data and
potential departures from multivariate normality, the model
was estimated using a robust maximum likelihood estimator
and a scaled test c2 statistic.33 Finally, to test indirect ef-
fects, we used a bias-corrected bootstrapping procedure
(5,000 draws), as it has been shown to increase accuracy in
estimating effects, reducing type I error rates.34

RESULTS
Descriptive Statistics
Descriptive statistics and the correlations among all study
variables are presented in Table 2. Both BI and social
wariness were positively related to adolescent worry dysre-
gulation. Adolescent worry dysregulation was positively
related to anxiety during the first and second assessments
during the COVID-19 pandemic. Compared to male par-
ticipants, female participants displayed higher levels of social
wariness at age 7 years, reported increased worry dysregu-
lation at 15 years and anxiety at month 1 during the
pandemic (18 years). As such, sex was included as a co-
variate in the path model examining our main hypotheses.

Change in Anxiety During the COVID-19 Pandemic
At month 1, 20% of the participants reported moderate
levels of anxiety symptoms considered to be in the clinical
1304 www.jaacap.org
range (ie, scores �10). At month 2, 18.3% of participants
reported clinical levels of anxiety. In line with this and
contrary to our expectations, results from a paired-samples t
test indicated a significant decrease in anxiety [t(145) ¼
2.79, p ¼ .006] from month 1 to month 2. As such, to
capture those individuals who continued to experience
elevated levels of anxiety, our main outcome of interest was
anxiety during the second assessment (month 2) relative to
the first assessment (month 1).

Developmental Pathways From Early BI to Anxiety
During the COVID-19 Pandemic
The moderated mediation model examining the hypothe-
sized paths fit the data well (root mean square error of
approximation ¼ 0.06, comparative fit index ¼ 0.96). All
nonstandardized and standardized path coefficients are re-
ported in Table 3. Consistent with our first hypothesis, the
relation between early BI and adolescent worry dysregula-
tion was moderated by childhood social wariness (b ¼ 0.22,
p ¼ .002). As shown in Figure 2, higher toddlerhood BI
predicted more worry dysregulation at age 15 years at high
levels of social wariness at 7 years (þ1 SD; b ¼ 0.33, p <
.001) but not at low levels of social wariness (�1 SD; b ¼
0.05, p ¼ .625).

As shown in Table 2 and consistent with our second
hypothesis, greater worry dysregulation at 15 years predicted
greater anxiety at month 2 of the pandemic, accounting for
the stability in anxiety from month 1 to month 2 and the
direct effects from BI to anxiety at month 2.

Given the support for our first 2 hypotheses, we tested
whether the indirect effect from BI to increased anxiety
during the pandemic through adolescent worry dysregulation
was significant among children with high childhood social
wariness. The indirect effect from early BI to anxiety atmonth
2 via adolescent worry dysregulationwas conditional on social
wariness (b ¼ 0.28, 95% CI ¼ 0.003, 0.821). As hypothe-
sized, individuals high in early BI, who continued to display
high levels of social wariness during childhood reported more
worry dysregulation in adolescence, which led to greater
anxiety at month 2 of the pandemic (b ¼ 0.42, 95% CI ¼
0.022, 1.082), when they were 18 years of age. This devel-
opmental pathway was not significant for children who dis-
played low levels of social wariness in childhood (b ¼ 0.06,
95% CI �0.178, 0.422). Finally, in sensitivity analyses, we
found that this developmental pathway from early BI to
anxiety during the COVID-19 pandemic was specific to
worry dysregulation rather than other forms of emotion
dysregulation such as anger dysregulation or sadness dysre-
gulation (see Tables S3 and S4, available online).
Journal of the American Academy of Child & Adolescent Psychiatry
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TABLE 2 Means, Standard Deviations, and Correlations Among All Study Variables

Variable (age of assessment) n Mean SD 1 2 3 4 5 6 7
1. Sexa 291
2. Maternal race/ethnicityb 290 e0.05
3. Maternal education 273 1.21 0.72 0.01 0.19*

4. Behavioral inhibition (2�3) 248 e0.01 0.47 e0.02 e0.01 0.01
5. Social wariness (7) 175 1.92 0.65 e0.22* e0.11 e0.13 0.06
6. Worry dysregulation (15) 163 1.45 0.47 e0.31* 0.00 0.08 0.24* 0.19*

7. Anxiety month 1 (18) 155 5.69 5.62 e0.16* 0.05 0.16 e0.05 0.02 0.18*

9. Anxiety month 2 (18) 153 5.07 5.06 e0.10 0.14 0.08 0.05 0.08 0.26* 0.81*

Note: Anxiety month 1 and anxiety month 2 represent the first and second anxiety assessments during the COVID-19 pandemic, respectively.
a1 ¼ Male participants and 0 ¼ female participants.
b1 ¼ White and 0 ¼ other race/ethnicity.
*p < .05.

TEMPERAMENT AND ANXIETY DURING THE PANDEMIC
DISCUSSION
The COVID-19 pandemic is a multifaceted, stressful life
event that has posed concern and uncertainty about in-
dividuals’ health, future, and disruptions to their social life.
Although stressful life events such as this increase mental
health problems in adolescents and young adults,3 individuals
with a stable pattern of childhood temperament of BI,
particularly toddlerhood BI and the later manifestation of
social wariness, may be at a greater risk for experiencing
TABLE 3 Path Analysis Results for the Final Moderated
Mediation Model

Predictors/outcome b b p
CI

lower
CI

upper
Anxiety month 2
Anxiety month 1 0.81 0.72 .000 0.618 0.820
BI 0.04 0.48 .370 e0.571 1.534
Maternal education e0.05 e0.32 .298 e0.926 0.284
Maternal race/ethnicity 0.11 1.17 .025 0.149 2.181
Sex 0.06 0.60 .237 e0.395 1.600
Time between
assessments

0.08 0.06 .135 e0.017 0.127

Age during COVID-19 0.01 0.06 .863 e0.657 0.785
Date of assessment e0.12 e0.11 .029 e0.213 e0.012
Worry dysregulation 0.12 1.26 .037 0.078 2.448

Worry dysregulation
BI 0.81 0.19 .009 0.047 0.332
Social wariness 0.04 0.06 .189 e0.030 0.150
BI 3 social wariness e0.05 0.22 .002 0.080 0.362
Sex 0.11 e0.25 .000 e0.384 e0.115

Note: Anxiety month 1 and anxiety month 2 represent the first and
second anxiety assessments during the COVID-19 pandemic,
respectively. Boldface type indicates significant paths. Sex is coded as
0 ¼ female participants and 1 ¼ male participants. Maternal race/
ethnicity is coded as 1 ¼White participants and 0 ¼ other race/ethnicity.
BI ¼ behavioral inhibition.
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heightened anxiety. The current study examined a develop-
mental pathway spanning 16 years from BI observed in
toddlerhood to change in self-reported anxiety in young
adulthood during 2 stressful months of the COVID-19
pandemic in the United States. As hypothesized, in-
dividuals high in toddlerhood BI who continued to display
high levels of social wariness in childhood reported experi-
encing dysregulated worry in adolescence, which ultimately
predicted increased anxiety in young adulthood during a
critical stage of the pandemic (May�June 2020), relative to
anxiety assessed 1 month before. These findings suggest that
worry dysregulation in adolescence may be a mechanism by
which a stable pattern of BI across childhood puts individuals
at risk for experiencing elevated levels of anxiety during
stressful life events such as the COVID-19 pandemic.

Our findings extend previous research showing that
children high in BI express excessive levels of worry in
childhood.13,14 Findings from the current study show that
not all young children with high early BI report overt ex-
pressions of dysregulated worry in adolescence; however,
those with high early BI who continue to experience high
social wariness in childhood report experiencing greater
dysregulated worry in adolescence. These findings suggest
that stable BI throughout childhood may be a risk factor for
the development of dysregulated worry.

Consistent with previous work showing that worry
dysregulation is a core mechanism of generalized anxiety
disorder19 that leads to increases in anxiety over time,15 our
findings showed that dysregulated worry expression in
adolescence predicted elevated levels of anxiety during the
initial phase of the COVID-19 pandemic. Notably, we
assessed anxiety twice during the pandemic: first, during the
stay-at-home orders, and second, approximately 1 month
later, shortly after the mandatory stay-at-home order was
lifted and gradual reopening began. A large proportion of
www.jaacap.org 1305
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FIGURE 2 Simple Slopes for the Interaction Between Behavioral Inhibition and Social Wariness Predicting Worry Dysregulation
at Age 15 Years

Note: Low social wariness was defined as �1 standard deviation and high social wariness was defined as þ1 standard deviation from the mean. SW ¼ social wariness.

ZEYTINOGLU et al.
the sample reported anxiety symptoms in the clinical range
(20% and 18.3% at month 1 and month 2, respectively),
compared to only w11.59% of individuals from a large
community sample of adolescents reporting clinical levels of
anxiety based on the same criteria.35 Similarly, for this
sample at age 15 years, only w13% of adolescents reported
clinical levels of generalized anxiety based on a clinical
interview. Although anxiety decreased from the first to the
second month in the overall sample, those who reported
dysregulated expressions of worry in adolescence continued
to experience relatively elevated anxiety in the second
month of assessment. Individuals with maladaptive worry
patterns may be more likely to exaggerate threats and
negative consequences associated with stressful events (eg,
the COVID-19 pandemic), and thus experience elevated
levels of anxiety during the pandemic.

Our study has several notable strengths, including a
longitudinal sample spanning 16 years as well as the use of a
multi-method approach including behavioral measures of
1306 www.jaacap.org
temperament and self-report measures of worry and anxiety.
In addition, having 2 assessments of anxiety during the
COVID-19 pandemic is a notable strength of the study,
because this design allowed us to examine changes in young
adults’ anxiety during the early phase of the pandemic.
However, it is important to note that having an earlier
assessment right before the start of the COVID-19 outbreak
could have allowed us to capture the purported increases in
anxiety. It is also important to note that there were missing
data due to the longitudinal design of the study. Impor-
tantly, we utilized statistical approaches to use all available
data and mitigated bias due to missing data. Furthermore, in
sensitivity analyses, we found a comparable pattern of results
when examining only participants with complete data (see
Table S5, Supplement 1, available online). To examine the
role of early temperament in future anxiety, the sample was
oversampled for temperamental reactivity in infancy. Thus,
when interpreting the results of the current study, is also
important to consider this sampling strategy, and
Journal of the American Academy of Child & Adolescent Psychiatry
Volume 60 / Number 10 / October 2021

http://www.jaacap.org


TEMPERAMENT AND ANXIETY DURING THE PANDEMIC
caution is warranted when interpreting our results and, in
particular, the prevalence of anxiety during the COVID-19
pandemic.

To conclude, this study provides evidence that a
stable pattern of BI across childhood is associated with
excessive worry dysregulation in adolescence, which in
turn leads to relative increases in young adults’ anxiety
from 1 month to the next during a stressful life event,
the COVID-19 pandemic. Prevention of dysregulated
worry and anxiety may be improved by targeting children
who demonstrate a stable pattern of fearful temperament
across early childhood, as they may show difficulties
regulating their worries in adolescence, which may put
them at risk for future anxiety. Consistent with findings
from previous research, targeting social wariness in
childhood and/or dysregulated worry in adolescence may
be a viable strategy for the prevention of anxiety disor-
ders.36 Findings from this study suggest that targeting
dysregulated worry may particularly be important for
preventing increases in anxiety during stressful life events
such as the COVID-19 pandemic.

Accepted February 5, 2021.
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