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Abstract

Purpose Prior studies have been inconclusive in documenting whether the prevalence of adolescent anxiety is increasing,
given sampling and measurement limitations. This study adds new information on recent time trends in anxiety prevalence,
specifically investigating trends among previously unexamined sociodemographic subgroups.

Methods Weighted data of 37,360 youth respondents (51.1% female, 71.8% White, 91.3% heterosexual, 99.2% cisgender)
from the 2012-2018 Dane County Youth Assessment, a county-wide survey administered to youth in participating school
districts, were analyzed to estimate time trends in anxiety prevalence among the whole sample and by sociodemographic
subgroups.

Results The prevalence of youth meeting anxiety-screening criteria increased from 34.1% (95% CI 33.4-34.9) in 2012 to
44% (95% CI 43.2-44.7) in 2018 (OR for trend =1.07, P for trend < 0.001). The trend remained significant after adjusting
for known confounds (AOR for trend=1.07, P for trend < 0.001). Anxiety increased significantly for several subgroups and
widening disparities were documented among females relative to males (P <0.001), and sexual minority youth relative to
heterosexual youth (P=0.003). In addition, Black youth did not increase at the same swift rate as White youth over the
study period (P <0.001).

Conclusion This study reports recent data on anxiety time trends and finds that among a geographically representative sam-
ple of adolescents, anxiety prevalence is rising. Findings provide new evidence documenting increased anxiety prevalence
among sexual minority youth relative to their peers. Results highlight the need to bolster public health interventions focused
on adolescent mental health, with tailored interventions for vulnerable groups.
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Introduction

Anxiety is the most common mental health disorder among
adolescents [1, 2]. Nearly one-third experience a lifetime
anxiety disorder, and 8.3% of youth meet criteria for severe
anxiety-related impairment [2]. Left untreated, child and
adolescent anxiety disorders often persist into adulthood and
are associated with a range of adverse outcomes, includ-
ing reduced educational attainment, adult psychopathology,
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substance use, premature mortality, lost productivity and
increased healthcare expenditures [3—7]. Thus, enhanced
understanding of trends and correlates of adolescent anxi-
ety disorders is essential for prevention and intervention.
Recently, there has been considerable research discussion
whether, and to what extent, mental health problems, includ-
ing anxiety, might be increasing among youth [8, 9]. Some
evidence suggests that the prevalence of anxiety is rising
among children, adolescents and young adults in the US
[10-12], as well as in some European countries [13, 14]. For
instance, one US nationally representative study found that
from 2007 to 2011-2012, there was a 19% increase for cur-
rent anxiety among youth aged 6-17 years old [10]. Another
study found evidence for cohort effects in reported symp-
toms of psychological distress, a related construct which
includes anxiety and depressive symptoms, in the US and
Canada [15]. Specifically, elevated scores of psychological
distress were reported among the oldest (i.e., US individuals
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born 1912-1914) and youngest (i.e., Canadian adolescents
and young adults born in the early- to mid-1990s) birth
cohorts [15]. Similar findings emerged in a recent study of
US adolescents and adults, with higher prevalence of psy-
chological distress observed among the youngest generation
[16].

However, several studies indicate that prevalence
increases are limited to specific subpopulations [17, 18].
For example, a recent study of adolescent and young adult
mental health in Great Britain revealed a small, but signifi-
cant increase in psychological distress between 1991 and
2008, but only among females [18]. Similarly, a systematic
review of twenty-first century time trends of youth men-
tal health documented increases in internalizing symptoms
among females in several studies, whereas findings for males
were mixed [17].

The ability of researchers to answer basic surveillance
questions about time trends is limited by inadequate data
on anxiety trends. Studies described above use datasets that
are many years old [10, 13, 18], and rely on parental/car-
egiver report [10], which is known to be less effective than
self-report in assessing anxiety among adolescents [19]. In
addition, many studies have used measures of psychologi-
cal distress which combine mood and anxiety symptoms,
making it impossible to disaggregate time trends for anxiety
[15-18]. As a result, further research is needed to determine
whether anxiety has increased over the past decade and to
inform prevention and intervention efforts.

In addition to determining whether the overall preva-
lence of anxiety is increasing, there are important reasons
to identify whether time trends in anxiety differ for ado-
lescent subpopulations. Disparities in anxiety prevalence
are well established and indicate that females report higher
anxiety prevalence than males [1, 2, 20, 21] and that anxi-
ety is elevated among sexual and gender minority youth
[22-24]. With respect to race and ethnicity, studies have
been inconsistent in their findings regarding racial and eth-
nic differences in anxiety prevalence among youth [2, 25].
Importantly, few studies have examined anxiety time trends
among subpopulations, with those that have examined dif-
ferential time trends focusing primarily on age, sex, and/or
racial and ethnic differences [11-13].

The present study contributes to the emerging body of
literature investigating whether anxiety is increasing among
adolescents, and for whom, and addresses some of the limi-
tations of previous studies using an empirically validated
self-report anxiety measure in a large-scale, geographically
representative, and sociodemographically diverse sample of
US adolescents. Specifically, this study uses repeated cross-
sectional data from youth surveys to examine: (1) trends
in the prevalence of anxiety among adolescents, generally,
and (2) trends in the prevalence of anxiety among adoles-
cent sociodemographic subgroups. We examine subgroups
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for which time trends have been examined in prior research
(sex and race/ethnicity), but also provide new information
on whether anxiety is increasing among sexual minority
youth and transgender youth. While prior studies have found
heightened anxiety prevalence among sexual minority and
transgender youth as compared to their peers at one time
point [22-24], these studies have not examined whether time
trends in anxiety are equivalent for sexual and gender minor-
ity youth. Specifically, it is unclear whether recent increased
support for sexual and gender minority youth by society and
key pieces of legislation might be associated with a reduced
increase in anxiety prevalence, as compared to their peers.
Increased understanding of recent time trends, and specifi-
cally trends for vulnerable groups, is essential for informing
public health efforts and specifying points for prevention
and intervention.

Methods
Study population

The Dane County Youth Assessment (DCYA) is a cross-sec-
tional, web-based survey administered every 3 years to mid-
dle and high school students in Wisconsin’s Dane County
[26]. The county is the second most populous in this Mid-
western state (population estimate of 542,364; 50.4% female;
84% White, 5.3% Black or African American, 0.4% Ameri-
can Indian and Alaska Native, 5.9% Asian, 0.8% another
race, 3.5% two or more races; in terms of ethnicity, 6.4%
identified as Hispanic or Latino [27]). The county encom-
passes a geographically diverse region of urban, suburban
and rural school districts. Traditional high school enrollment
in the US is for students in grades 9 through 12, and the age
correspondence for these grades is generally between 14 and
18 years. The high school student enrollment in school dis-
tricts ranged from approximately 22,000 to 24,000 students
across the 2011-2012 and 2017-2018 academic years [28].
All school districts located in Dane County were invited to
participate across survey years. An additional school dis-
trict, partially in the county, was included beginning with
the 2015 survey year. Over the study period considered, only
one public high school in 2012 and two public high schools
in 2015 chose not to participate. The current study represents
an analysis of the 2012, 2015 and 2018 high school data.
At each survey administration, all school districts used a
passive parental consent form (i.e., parents/caregivers sent
back forms only if they wanted to opt their student out of
survey participation), and youth provided assent. Response
rates were high across survey years (>90% for most school
districts in 2012 and 2015; >85% in 2018). All students
were surveyed in the majority of schools; however, in large
urban schools, approximately 50% of students were sampled
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by design in each survey year. Surveys included questions
about sociodemographic characteristics, health behaviors,
and perceptions of family, school, and community issues.
A measure of anxiety was introduced in the 2012 survey
administration. In 2012, 14,158 students in 22 high schools
completed the survey. In 2015, 13,905 students in 22 high
schools and 1 juvenile detention facility completed the sur-
vey. In 2018, 16,288 students in 24 high schools partici-
pated. Given high participation rates across survey years,
the percentage of participating schools in the county, and
the complex survey design used in the large urban schools,
survey results are considered representative of the popula-
tion. The Institutional Review Board at Boston University
declared this study exempt human subjects research.

Participants

Students reported their grade in school (9th—12th), sex
(male/female), race/ethnicity (White, Black, Hispanic or
Latino, Hmong, Asian, Native, Middle Eastern, Multi-
racial), sexual orientation (heterosexual/gay or lesbian/

bisexual/questioning), and gender identity [transgender/not
transgender (researcher-classified as cisgender)] as detailed
in Table 1. Given some sociodemographic items (e.g., race/
ethnicity) included slightly different response options across
survey years, analyses were restricted to common response
options in the dataset. In the overall sample, the weighted
proportions by sociodemographic characteristics were 51.1%
female, 71.8% White, 91.3% heterosexual, and 99.2% cis-
gender, and the mean age was 15.9 (SD=1.2).

Measures
Anxiety

The study used a modified version of the Generalized Anxi-
ety Disorder-2 (GAD-2) to assess adolescent anxiety [29].
The GAD-2 assesses anxiety symptoms in the past 2 weeks
with items rated on a 4-point Likert-type scale. It is consid-
ered a brief, valid and reliable screening measure [29-31],
and has specifically shown good internal consistency reli-
ability in adolescent samples [32]. In the DCYA, the GAD-2

Table 1 Sociodemographic 2012 2015 2018
characteristics of Dane County
Youth Assessment respondents n % n % n %
Grade
9th 3165 26.2 3507 29.4 3791 28.6
10th 3077 25.6 3192 27.8 3593 27.1
11th 2944 25.8 2918 23.6 3375 24.8
12th 2625 224 2460 19.2 2713 19.5
Sex
Male 5766 48.8 5994 49.0 6582 49.2
Female 6045 51.2 6083 51.0 6890 50.8
Race/ethnicity
White 8997 74.6 9520 71.0 10,002 68.9
Black 631 6.2 550 8.1 593 7.5
Hispanic or Latino 619 6.0 620 8.3 964 10.1
Hmong 194 1.7 139 1.8 194 1.6
Asian 331 2.9 385 35 561 39
Native 69 0.6 69 0.5 87 0.5
Middle Eastern 69 0.6 50 0.5 52 0.4
Multi-racial 901 7.4 744 6.3 1019 7.1
Sexual orientation
Heterosexual 11,111 93.6 11,155 91.5 12,047 89.1
Gay or lesbian 118 1.1 173 1.5 233 1.8
Bisexual 364 34 495 4.7 831 6.4
Questioning 218 1.9 254 23 361 2.7
Gender identity
Cisgender 11,675 98.8 11,986 99.3 13,381 99.3
Transgender 136 1.2 91 0.7 91 0.7

Unweighted number of respondents and weighted percentage of respondents are reported

Because of rounding, percentages may not total 100
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was modified to ask about past-month symptoms. Specifi-
cally, students were asked: in the past month, how often
have you been bothered by the following problems? (1)
Feeling nervous, anxious, or on edge, and (2) Not being
able to stop or control worrying. The response options for
the DCYA were: 1 =Always, 2= Often, 3=A little, 4 = Not
at all. Responses were re-coded from 4, 3, 2, 1 into 0, 1, 2,
3 for each item to correspond with the GAD-2 scoring. The
two items were summed to match the 0-6 subscale range
of the GAD-2 measure, with higher scores indicating more
probable anxiety. Using the optimal cut-point of >3 on the
GAD-2 among general samples of the population [29-31],
a binary indicator variable was created to reflect anxious/
not anxious.

Depression

One item assessed past-year depression symptomology in
the DCYA, with students asked: during the past 12 months,
did you ever feel so sad or hopeless almost every day for at
least 2 weeks in a row that you stopped doing some usual
activities? Response options for this item were 1= Yes,
2=No. Response options for this variable were re-coded to
1 =Not depressed, 2= Depressed in the data frame, and this
variable was treated as a covariate in adjusted regression
analyses due to well-established comorbidity between anxi-
ety and depression in the literature [33, 34].

Analytic strategy

All analyses were conducted in R version 3.6.0 [35] and fol-
lowed a similar analytic strategy to a depression time trends
study by Weinberger et al. [36]. Open-source code for the
present study is available at https://github.com/katharinep
arodi/dcya-anxiety-sppe. To assess anxiety trends, an index
measure of year was created to represent the survey year,
ranging from 1 for 2012 to 7 for 2018. Consistent with prior
DCYA research [37, 38], a screener using extreme height
and weight responses and multiple low-frequency items was
implemented to identify and exclude 314 cases of potentially
mischievous respondents, and the final analytic sample rep-
resents exclusion of these cases. Analyses used the DCYA
sampling weights to ensure population-based representative-
ness; sampling weights account for the racial/ethnic com-
position of participant schools. Trends analyses employed
multiple year weight adjustment depending on the number
of times a school participated in the survey. In the analytic
sample, 10.2% of respondents were missing responses on
any study variable. The outcome variable had 4.9% missing-
ness, sociodemographic variables ranged from 0.8 to 2.5%
missingness, and the depression variable had 5.8% missing-
ness. Subsequently, a complete-case analysis was conducted
on an analytic sample of 37,360 respondents.
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The prevalence and associated 95% confidence intervals
of all youth respondents meeting GAD-2 screening criteria
were calculated for each survey year in the merged dataset.
Data were stratified by grade, sex, race/ethnicity, sexual ori-
entation, and gender identity, with the prevalence and 95%
confidence intervals calculated for each subgroup for each
survey year. To test significance of the time trend among
the aggregate sample, a logistic regression model predict-
ing anxiety, with survey year as continuous predictor, was
estimated in an unadjusted model. An adjusted model was
fit by adding grade, sex, race/ethnicity, sexual orientation,
gender identity, and depression variables simultaneously into
the model. For subgroup analyses, unadjusted and adjusted
stratified logistic regression models predicting anxiety, with
survey year as continuous predictor, were estimated to test
time trends. Logistic regression models predicting anxiety
tested the interaction of each sociodemographic variable and
survey year in fully adjusted models to examine if trends
varied within subgroups. In all models, we used a sandwich
estimator approach of generalized linear models to obtain
robust standard error estimates to account for the clustering
of students within schools.

Results
Prevalence and trends in anxiety

Estimated prevalence results by survey year varied consider-
ably among the sample and by sociodemographic character-
istics (Table 2). Analyses revealed that 34.1% [confidence
interval (CI) 33.4-34.9] of all adolescent respondents met
screening criteria for anxiety in 2012. Higher prevalence
estimates were documented in 2015 and 2018, with 37.7%
(CI 36.9-38.4) and 44% (CI 43.2-44.7) of youth meeting
screening criteria for anxiety, respectively (Fig. 1a). Both
unadjusted and adjusted logistic regression models indicated
that past-month anxiety increased significantly between
2012 and 2018.

Prevalence and trends in anxiety
by sociodemographic characteristics

Grade

Anxiety increased among students in each of grades 9
through 12 over the survey period (Fig. 1b). Increases were
significant in both unadjusted and adjusted models (Table 2).
The interaction between survey year and grade revealed no
significant difference in the rate of increase among students
in grades 10, 11 and 12 compared to grade 9 (Table 3).
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Table 2 Estimated prevalence and trends of past-month anxiety in the sample and stratified by sociodemographic characteristics
Prevalence estimates [95% CI| Test of temporal trend
2012 2015 2018 OR [95% CI]* pvalue  AOR [95% CI|®  p value

All participants 34.1[33.4,349] 37.7[36.9,38.4] 44.0[43.2,44.7] 1.07[1.06,1.09] <0.001 1.07[1.05,1.09] <0.001
Grade

9th 30.4[29.0,31.8] 34.0[32.7,35.4] 38.7[37.3,40.1] 1.06[1.04,1.09] <0.001 1.07[1.03,1.10] <0.001

10th 34.8[33.3,36.3] 40.1[38.7,41.6] 43.6[42.2,45.0] 1.06[1.04,1.08] <0.001 1.06[1.04,1.08] <0.001

11th 35.5[34.0,37.0] 37.5[36.0,39.0] 47.6[46.1,49.1] 1.09[1.06,1.12] <0.001 1.07[1.04,1.10] <0.001

12th 36.3[34.7,379] 39.8[38.1,41.5] 47.7[46.0,49.4] 1.08[1.06,1.11] <0.001 1.09[1.05,1.12] <0.001
Sex

Male 26.0[25.0,27.0] 24.1[23.1,25.0] 31.3[30.3,32.3] 1.05[1.02,1.07] <0.001 1.04[1.02,1.06] <0.001

Female 41.9[40.8,43.0] 50.7[49.6,51.8] 56.2[55.2,57.3] 1.10[1.08,1.12] <0.001 1.09[1.07,1.11] <0.001
Race/ethnicity

White 34.0[33.2,349] 37.2[36.3,38.1] 43.7[42.8,44.6] 1.07[1.05,1.09] <0.001 1.08[1.06,1.09] <0.001

Black 33.7[30.8,36.7] 38.0[354,40.7] 36.2[33.7,38.9] 1.02[0.98, 1.06] 0.372  0.99[0.95, 1.03] 0.670

Hispanic or Latino  32.0 [29.1,35.1] 36.2[33.6,38.8] 46.0[43.6,48.4] 1.11[1.07,1.15] <0.001 1.09[1.07,1.12] <0.001

Hmong 36.6 [30.9,42.7] 44.6[38.9,50.5] 43.2[37.5,49.1] 1.04[0.99, 1.10] 0.136  1.02[0.92, 1.11] 0.743

Asian 37.1[32.7,41.7] 35.41[31.5,39.4] 46.2[42.5,50.0] 1.08[1.04,1.11] <0.001  1.09[1.04,1.15] 0.001

Native 32.3[23.5,42.7] 34.8[25.2,45.8] 51.8[41.0,62.5] 1.13[1.01, 1.24] 0.041  1.11[0.96, 1.26] 0.178

Middle Eastern 33.41[24.7,43.3] 5241[419,62.7] 53.4[41.3,65.1] 1.15[1.03,1.27] 0.018  1.27[1.12, 1.43] 0.002

Multi-racial 35.6[32.9,38.4] 42.5([39.4,45.5] 50.0[47.2,52.9] 1.10[1.06,1.15] <0.001 1.07[1.02,1.11] 0.011
Sexual orientation

Heterosexual 32.2[31.5,33.0] 34.8[34.1,35.6] 40.5[39.7,41.2] 1.06[1.05,1.08] <0.001 1.07[1.05,1.08] <0.001

Gay or lesbian 52.2[44.6,59.6] 63.3[57.2,69.1] 72.0[66.8,76.7] 1.15[1.08,1.22] <0.001 1.20[1.12,1.27] <0.001

Bisexual 63.7[59.5,67.7] 68.8[65.3,72.0] 73.1[70.4,75.7] 1.08[1.02,1.13] 0.005 1.08[1.03, 1.13] 0.002

Questioning 64.4[58.7,69.6] 69.8[64.9,74.3] 72.1[67.8,76.0] 1.06[1.00, 1.12] 0.045 1.04[0.98, 1.10] 0.231
Gender identity

Cisgender 34.0[33.2,34.7] 37.5[36.7,38.2] 43.8[43.1,44.6] 1.07[1.06,1.09] <0.001 1.07[1.05,1.09] <0.001

Transgender 48.9[41.8,56.1] 66.2[56.9,74.3] 66.0[56.8,74.2] 1.14[1.07,1.21] <0.001 1.07[0.95, 1.19] 0.299

Data Source: The Dane County Youth Assessment
CI Confidence Interval, OR Odds Ratio, AOR Adjusted Odds Ratio

# The odds of meeting screening criteria for past-month anxiety versus not meeting screening criteria

® The odds of meeting screening criteria for past-month anxiety versus not meeting screening criteria, controlling for all other covariates

Sex

The estimated prevalence and temporal changes in youth
meeting screening criteria for anxiety varied by sex
(Fig. Ic). The percentage of females meeting GAD-2
screening criteria significantly increased from 41.9% (CI
40.8-43.0) in 2012 to 50.7% (CI 49.6-51.8) in 2015 to
56.2% (CI 55.2-57.3) in 2018. Prevalence for males fluc-
tuated across survey years. In 2012, 26% (CI 25.0-27.0)
of males met anxiety-screening criteria, with prevalence
decreasing to 24.1% (CI 23.1-25.0) in 2015, and increas-
ing to 31.3% (CI 30.3-32.3) in 2018, a significant temporal
change (Table 2). The interaction between survey year and
sex was significant and revealed females had a steeper rate
of increase than males (Table 3).

Race/ethnicity

Significant upward trends in anxiety were observed
among Hispanic/Latino, Middle Eastern, Multi-racial,
and White youth in both unadjusted and adjusted mod-
els (Fig. 1d). Hispanic/Latino youth increased from 32%
(CI29.1-35.1) in 2012 to 36.2% (CI 33.6-38.8) in 2015,
before rising sharply to 46% (CI 43.6-48.4) in 2018. A
steep increase was observed among Middle Eastern youth,
who increased from 33.4% (CI 24.7-43.3) in 2012 to
52.4% (CI 41.9-62.7) in 2015 to 53.4% (CI 41.3-65.1)
in 2018. Multi-racial youth increased from 35.6% (CI
32.9-38.4) in 2012 to 42.5% (CI 39.4-45.5) in 2015 to
50% (CI 47.2-52.9) in 2018. White youth evidenced a
large increase in youth meeting anxiety-screening criteria
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Fig. 1 Time trend of past-month anxiety symptoms for a all adolescent participants, b by grade level, ¢ by sex, d by race/ethnicity, e by sexual

orientation, f by gender identity. DCYA Dane County Youth Assessment

across the survey period, rising from 34% (CI 33.2-34.9)
in 2012 to 43.7% (CI 42.8-44.6) in 2018.

Prevalence estimates of anxiety for Native youth signifi-
cantly increased from 32.3% (CI 23.5-42.7) to 34.8% (CI
25.2-45.8) to 51.8% (CI 41.0-62.5) across survey years in
the unadjusted model. Anxiety prevalence among Asian
youth decreased from 37.1% (CI 32.7-41.7) in 2012 to
35.4% (CI 31.5-39.4) in 2015 before rising to 46.2% (CI
42.5-50.0) in 2018, a significant trend in both unadjusted
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and adjusted models. The interaction between survey year
and race/ethnicity was significant for Black compared to
White youth, whereby Black youth did not increase at the
same steep rate as White youth over survey years (Table 3).

Sexual orientation

The percentage of heterosexual youth meeting GAD-2
screening criteria exhibited a significant upward trend,
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Table 3 Logistic regression results of interaction models of sociode-
mographic factors and trend

Interaction term with trend

z value p value

Grade

9th (Reference)

10th -0.20 0.842

11th 0.57 0.571

12th 0.97 0.334
Sex

Male (Reference)

Female 3.44 <.001
Race/ethnicity

White (Reference)

Black —4.94 <.001

Hispanic or Latino 1.07 0.286

Hmong -1.19 0.235

Asian 0.46 0.647

Native 0.19 0.846

Middle Eastern 1.37 0.170

Multi-racial -0.22 0.823
Sexual orientation

Heterosexual (Reference)

Gay or lesbian 3.02 0.003

Bisexual 0.43 0.664

Questioning -1.15 0.252
Gender identity

Cisgender (Reference)

Transgender —-0.55 0.584

Data Source: The Dane County Youth Assessment

increasing from 32.2% (CI 31.5-33.0) in 2012 to 34.8%
(CI 34.1-35.6) in 2015 to 40.5% (CI 39.7-41.2) in 2018
(Fig. le). Unadjusted and adjusted analyses revealed a
significant increase in anxiety among gay or lesbian and
bisexual youth. In 2012, 52.2% (CI 44.6-59.6) of gay
or lesbian youth and 63.7% (CI 59.5-67.7) of bisexual
youth met anxiety-screening criteria. By 2018, preva-
lence estimates increased to 72% (CI 66.8-76.7) for gay
or lesbian youth and 73.1% (CI 70.4-75.7) for bisexual
youth, respectively. In the unadjusted model, a significant
increase among youth questioning their sexual orienta-
tion was observed; however, this upward trend no longer
remained significant in the adjusted model (Table 2). The
interaction between survey year and sexual orientation
revealed a more rapid increase in anxiety among gay or
lesbian youth compared to heterosexual youth (Table 3).

Gender identity

The estimated prevalence of anxiety among cisgender youth
significantly increased from 34% (CI 33.2-34.7) in 2012 to
37.5% (C136.7-38.2) in 2015 and to 43.8% (CI 43.1-44.6)
in 2018 (Fig. 1f). The estimated prevalence of anxiety
among transgender youth increased from 48.9% (41.8-56.1)
in 2012 to 66.2% (CI 56.9-74.3) in 2015, and remained at
66% (CI 56.8-74.2) in 2018. While this trend was signifi-
cant in the unadjusted model, it became non-significant after
controlling for covariates (Table 2). The interaction between
survey year and gender identity was not significant (Table 3).

Discussion

This study documents an increase in anxiety among high
school students in several large, diverse school districts in a
Midwestern US county from 2012 to 2018. Overall, analyses
revealed a 29% increase in youth meeting screening crite-
ria for past-month anxiety over the study period. While few
studies of recent time trends in youth anxiety exist, our find-
ings are consistent with a small set of studies documenting
that anxiety is increasing among youth and emerging adults
in the United States [10-12] and also with evidence of the
increasing prevalence of related mental health conditions
and symptoms (e.g., depressive symptoms, suicidal thoughts
and behaviors) and treatment use among youth and young
adults nationally [36, 39-42]. In regards to the latter, our
findings align with recent evidence for increased service
utilization provided by office-based physicians for youth
experiencing anxiety disorders [42].

Examining anxiety trends by sociodemographic charac-
teristics revealed increases in anxiety for particular adoles-
cent subgroups, as well as increasing disparities among a
smaller set of subgroups. Notably, females had rising rates
of anxiety over survey years compared to males, a finding
consistent with recent research documenting increases in
psychological distress among a representative sample of
adolescents and young adults ages 16-24 in Great Britain
[18]. In addition, our finding aligns with evidence for sex
differences in the increasing prevalence of depression—a
highly comorbid disorder—among adolescent females com-
pared to males [40]. In particular, Keyes et al. recently docu-
mented that depressive symptoms rose significantly over the
same time period (2012-2018) in a nationally representative
sample of US school-attending youth, with marked increases
among females [39]. Grade level also emerged as an impor-
tant epidemiological factor, with anxiety increasing for stu-
dents in each grade level between 2012 and 2018 in stratified
analyses.

Results documented considerable variation in the esti-
mated prevalence of anxiety across racial and ethnic groups.
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Prior studies found that Black youth report higher preva-
lence of anxiety compared to their racial and ethnic coun-
terparts [2], and Black males, in particular, report elevated
physiologic anxiety [25]. In contrast, we found that Black
youth reported lower prevalence of anxiety in 2012 and
2018 compared to White youth, and that Black youth did not
increase at the swift rate documented among White youth
in the sample. Given differences in the measures employed
to assess anxious symptomology across comparable studies
(e.g., McLaughlin and colleagues used the Multidimensional
Anxiety Scale for Children which includes a physical symp-
toms subscale), including items which measure physiologi-
cal symptoms of anxiety among youth is warranted for future
studies. In addition, increases in anxiety were evident among
Multi-racial, Middle Eastern and Hispanic/Latino youth,
pointing to the need for further research on individual and
contextual factors identified by adults and youth of color
in the United States as contributing to elevated stress [43]
and potentially to prevalence changes in anxiety symptoms.
In particular, more research into adolescent subpopulations
impacted by racial and ethnic discrimination is needed given
the link between this stressor and internalizing symptoms—
including anxiety—among adolescents [44].

Additional subgroup differences revealed two subgroups
with particular anxiety risk: lesbian, gay, bisexual or ques-
tioning (LGBQ) and transgender youth. Notably, LGBQ
youth had high prevalence (>50%) of anxiety across all
time points. Youth who identified as gay or lesbian also
reported more rapidly increasing anxiety than their hetero-
sexual peers. While the trend analysis for youth identifying
as transgender was not significant in the adjusted analysis,
high prevalence estimates of anxiety were observed at each
time point (e.g., 68.4% in 2015). These results align with
findings that sexual and gender minority youth experience
high prevalence of psychological distress, including mood
and anxiety disorders, as well as disparities in their mental
health compared to their heterosexual and cisgender coun-
terparts, respectively [22, 45—47]. Results are also consistent
with a finding that 21% of Generation Z youth (those born
between 1997 to present) report issues related to their sexual
orientation or gender identity as a source of stress [43]. Fur-
ther research examining proximal and distal contributors to
these differences is warranted.

Limitations

While this study advances the literature on recent trends
and sociodemographic differences in anxiety among youth,
limitations exist. First, the sample is from one county, which
limits the generalizability of the findings. Second, while the
administration of the survey over regular intervals permits
trends analyses, the study may be impacted by the specific
period of data collection. In addition, although analyses

@ Springer

were restricted to the high school data, some students may
have completed the survey in multiple years and no identi-
fier was available to remove students completing multiple
surveys. To address this limitation, post hoc analyses were
conducted in which grade 9 was removed across survey
years, as the 3-year gap in survey administration makes it
likely that 9th graders completed the survey again as 12th
graders. Removing grade 9, the time trend among the entire
sample remained significant across models (Supplemen-
tary Table 1). In stratified models, the significance of all
subgroup temporal trends remained the same, except for
differences in the unadjusted and adjusted analyses among
Hmong and Multi-racial youth, respectively, and for the
unadjusted models for transgender and questioning youth
becoming non-significant when grade 9 was removed (Sup-
plementary Table 1). The interaction between survey year
and sexual orientation also indicated that questioning youth
were increasing in anxiety at a swifter rate than heterosexual
youth with grade nine removed (Supplementary Table 2).

Another limitation is related to the outcome measure.
Although the GAD-2 is an empirically validated measure, it
requires more psychometric research in adolescent samples
and is a brief screening tool that relies on self-report of past
anxiety symptoms versus a measure such as the Pediatric
Anxiety Rating Scale (PARS) which is administered by a cli-
nician. Our analyses used a slightly modified version of the
GAD-2 which assessed past-month (and not past 2 weeks)
symptoms of anxiety, as well as slight variation in response
scale wording. Importantly, high anxiety prevalence esti-
mates were documented across the study period, and it is
critical to note that use of the GAD-2 screening instrument
only reflects trends in those meeting the clinical threshold in
self-reported anxiety symptoms and does not represent those
meeting diagnostic criteria.

There is limited information on the validity of self-
report assessments of psychological symptoms for several
subgroups included in this study. No measure of socioeco-
nomic status was included in the present study, though it has
known interactions with race/ethnicity in its association with
mental health [48, 49]. In addition, while a strength of the
study is the large sample size, low power to detect effects
in the transgender subsample is a limitation. In the future,
additional time points from the DCYA data could be incor-
porated to assess longer term trends. Longitudinal research
would allow for consideration of not only time trends in
anxiety, but also associated outcomes. Lastly, it is unclear
if rising anxiety prevalence is due to greater incidences of
anxiety among adolescents or increased disclosure of symp-
toms among younger cohorts of youth.

Further research could build upon this study using
national datasets to explore whether findings are replicated
in a national sample of US adolescents, or if results are spe-
cific to the geographic region sampled. Future work should
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examine other anxiety symptoms common in youth (e.g.,
symptoms of social anxiety disorder) using more compre-
hensive measures, as well as clarify contributions of other
comorbid conditions (e.g., substance use) in addition to the
depression item included in the present analyses. Future
studies should elucidate modifiable factors at the individual-
and contextual-level of analysis contributing to increases
in anxiety. Relatedly, further investigation into factors driv-
ing differential trends among specific subgroups is war-
ranted to improve youth mental health within the subgroup
populations.

Conclusion

Anxiety is a prevalent mental health condition among ado-
lescents, which often goes undiagnosed and untreated.
Results from this study documented increases in youth meet-
ing screening criteria for anxiety in several large, diverse
school districts between 2012 and 2018. In addition, increas-
ing disparities in anxiety prevalence were noted among spe-
cific subgroups (i.e., females, gay or lesbian youth). Results
point to a need for further research and policy efforts to
address the rising prevalence of anxiety and widening men-
tal health disparities observed. Such research is particularly
needed in light of shifting patterns in youth and young
adult mental health due to the global COVID-19 pandemic
[50, 51]. Studies addressing the concurrent patterning of
documented social determinants of mental health (e.g., dis-
crimination, violence victimization, financial stressors) and
their potential link to recent changes in anxiety prevalence
are needed to identify key factors driving these patterns.
Increased knowledge of such factors may provide impor-
tant opportunities to directly address root causes of anxiety
uptrend through multilevel interventions [52].

In addition, effective health care and educational policies
are needed to improve detection and access to care for youth
in diverse settings (e.g., schools, clinics), especially among
groups with known barriers to care. Universal school-based
mental health screening provides an important approach for
identifying youth at risk for anxiety disorders and connect-
ing them with school-based supports and mental health ser-
vices. Relatedly, given the critical role psychiatrists, as well
as primary care providers serve in identifying and treating
youth with anxiety disorders [42], policy initiatives can pro-
mote collaborative efforts among these medical specialties.
Lastly, given that Hispanics/Latinos are the largest US ethnic
minority [53], future studies should attend to the significant
upward trends observed among specific populations in the
US, as well as the critical questions about mental health
patterns and health equity posed by these sociodemographic
increases.
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