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Abstract

Purpose We aimed to estimate the structure of internalizing and externalizing symptoms and potential time dynamics in
their association. This is understudied among adolescents, despite increasing internalizing and decreasing externalizing
symptoms in recent years.

Methods We analyzed data from US Monitoring the Future cross-sectional surveys (1991-2018) representative of school-
attending adolescents (N=304,542). Exploratory factor analysis using maximum likelihood estimation method and promax
rotation resulted in a two-factor solution (factor correlation »=0.24) that differentiated eight internalizing and seven conduct-
related externalizing symptoms. Time-varying effect modification linear regression models estimated the association between
standardized internalizing and externalizing symptoms factor scores over time overall and by gender.

Results In 2012, trends in average factor scores diverged for internalizing and externalizing factors. The average standardized
internalizing factor score increased from — 0.03 in 2012 to 0.06 in 2013 and the average externalizing factor score decreased
from — 0.06 in 2011 to — 0.13 in 2012. We found that for every one-unit increase in standardized internalizing factor score,
standardized externalizing factor score increased by 0.224 units in 2010 (95% CI: 0.215, 0.233); the magnitude of this increase
was 22.3% lower in 2018 (i.e., 0.174 units; 95% CI: 0.160, 0.188). Decoupling of internalizing and externalizing symptoms
began earlier among boys (~ 1995) than among girls (~2010).

Conclusion The decoupling of internalizing and externalizing symptoms among adolescents suggests that changes in the
prevalence of shared risk factors for adolescent psychiatric symptoms affect these dimensions in opposing directions, raising
the importance of considering symptoms and their risk factors together in prevention and intervention efforts.
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Introduction Internalizing and externalizing symptoms are associated
with a variety of other negative health and social conse-

Internalizing and externalizing symptoms form the foun-  quences, such as suicide [7, 8], substance use [9, 10], over-

dation of common psychiatric disorders such as anxiety,
depressive, and conduct disorders [1-3]. Internalizing
symptoms include those related to anxiety and depression
[4] and focus on internal expression of distress [5]. Exter-
nalizing symptoms are directed outwardly [5] and include
those related to conduct, aggression, and delinquency [6].
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dose-related premature death [11, 12], and higher rates of
incarceration [13]. Transdiagnostic models used to explain
high prevalence of disorder comorbidity are consistent with
the existence of distinct yet correlated internalizing and
externalizing psychopathology dimensions. The distinct
dimensions explain the higher correlation within internal-
izing symptoms (and within externalizing symptoms) than
between internalizing and externalizing symptoms [14—17].
The two-dimension structure of internalizing and external-
izing symptoms has been replicated for decades [5, 18-20].
However, time trends in factor scores have been under-
studied, particularly in adolescence, which is a critical

@ Springer


http://orcid.org/0000-0002-7700-0872
http://crossmark.crossref.org/dialog/?doi=10.1007/s00127-021-02189-4&domain=pdf

738

Social Psychiatry and Psychiatric Epidemiology (2022) 57:737-748

developmental period with a high risk of psychiatric disor-
der onset [21, 22].

Historically, comorbidity between internalizing and
externalizing symptoms is high in adolescents [23-26], with
some gender differences in symptom prevalence [27] and
internalizing symptoms begin prior to externalizing symp-
toms [28, 29]. However, recent changes in the prevalence
of internalizing and externalizing symptoms raise ques-
tions about the magnitude of their association dynamically
changing over recent time. Significant increases in adoles-
cent internalizing symptoms have been documented across
numerous data sources [27, 30-32]. For example, emer-
gency department visits due to suicide attempts and ideation
among adolescents increased almost twofold from 2007 to
2015 [33]. Conversely, trends in adolescent externalizing
symptoms, such as conduct-related symptoms [34], binge
drinking and many drugs [35, 36], have been decreasing over
time [34, 37, 38]. Despite the divergence in internalizing
and externalizing symptom trends over time, no literature
has examined whether the association between internalizing
and externalizing symptoms is dynamic and to what extent
(i.e., strengthening of ties or dissipation). Previous research
has focused on these trends separately rather than concur-
rently despite the fact that the association between internal-
izing and externalizing symptoms is well-documented [39].
Understanding the association between internalizing and
externalizing symptoms over time could stimulate further
research on potential causal mechanisms leading to diver-
gent population trends.

Time trends in internalizing and externalizing symptoms
separately vary across certain demographic sub-groups, such
as gender. Internalizing symptoms, and major depressive
episodes have been increasing among both adolescent girls
and boys, but faster for girls, particularly after 2012 [27,
40]. In addition to depressive episodes, suicide has increased
at a faster rate among adolescent girls compared to boys
[41]. Other internalizing symptoms, such as low self-esteem
symptoms, have been increasing rapidly from 2010 onwards
among adolescent girls [32]. On the other hand, externaliz-
ing symptoms, such as conduct behaviors [34] and deviant
behaviors [38], have decreased at a faster rate among adoles-
cent boys compared to girls [42]. However, there is a gap in
the literature about whether these gender differences in time
trends persist when examining the change in the association
between internalizing and externalizing symptoms over time
among adolescents.

There are two potential scenarios that could explain the
relationship between the trends in adolescent internalizing
and externalizing symptoms. The strength in the relation-
ship between internalizing and externalizing symptoms
could be increasing over time while trends are diverging in
overall direction. Among adolescents who develop exter-
nalizing symptoms, for example, there could be a higher
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concentration of co-morbid internalizing symptoms over
time, which would lead to a strengthening of the associa-
tion. Conversely, the relationship between internalizing and
externalizing symptoms could be weakening over time. This
could indicate that there are different underlying mecha-
nisms driving these diverging trends rather than the same
mechanism causing internalizing symptoms to increase and
externalizing symptoms to decrease. If time trends in the
association differ by gender, different gender-specific under-
lying mechanisms could be driving the changes in internal-
izing and externalizing symptom prevalence over time and
vice versa. This could have implications for how clinicians
screen for internalizing/externalizing symptoms and diag-
nose related psychiatric disorders in a subset of these ado-
lescents. If the association between internalizing and exter-
nalizing symptoms among adolescents with mental health
disorders is changing (e.g., weakening) over time, strategies
to detect mental health needs among adolescents may need
to be refined to ensure adequate allocation of services.

The objectives of this study were to (1) characterize the
relationship between internalizing and externalizing symp-
toms in a large, nationally representative dataset of adoles-
cent students from 1991 to 2018; (2) describe time trends
in the relationship between internalizing and externalizing
symptoms; and (3) assess whether there are differences in
time trends in the relationship between adolescent internal-
izing and externalizing symptoms between adolescent boys
and girls. Understanding whether these relationships have
changed over time is an important public health priority that
could inform the types of interventions needed to mitigate
adolescent internalizing and externalizing symptoms (e.g.,
interventions that are tailored to internalizing or externaliz-
ing symptoms separately or interventions that address both
types of symptoms together), overall and by gender.

Methods
Sample

Public-use data from the Monitoring the Future (MTF) study
included cross-sectional annual surveys from 8th, 10th, and
12th-grade adolescent students in the continental United
States from 1991 to 2018 [43]. A multistage random sam-
pling design was used to select schools. School participation
rates were between 91 and 99% from 1991 to 2018. Indi-
vidual student response rates were 86.5% on average. Stu-
dent non-response was mostly due to absenteeism and < 1%
of students declined participation. All students completed
a questionnaire with a core set of questions, then students
received randomly assigned additional question sub-forms.
Further information on sampling design and implementation
procedures can be found elsewhere [42].
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The study sample was restricted to adolescents who
received sub-forms that included both externalizing and
internalizing symptom questions from 1991 to 2018 and who
answered at least one item from each symptom sub-scale
(conduct externalizing symptoms, self-esteem, and self-der-
ogation internalizing symptoms; N=403,647). Among ado-
lescents who received relevant sub-forms, 320,783 (79.5%
of the total sample) had complete data for all internalizing/
externalizing variables of interest. [tem non-response for
internalizing/externalizing variables of interest ranged from
an average of 13.5% to 15.3% across all years. Of the 82,864
observations missing any internalizing/externalizing data,
we replaced missing values for those with only one miss-
ing item from a given sub-scale (n=13,427, 3.3% of the
total sample) with the average value of the other items on
that sub-scale, bringing the overall analytic sample size to
334,210. We excluded observations with two or more items
missing from a given sub-scale (n=69,437 deleted due to
missing 2 +items, 17.2% of the total sample) or missing
covariate data (n=29,668; 7.3% of the total sample). Our
final analytic sample was 304,542 adolescents, which was
94.9% of the sample who received sub-forms with internal-
izing/externalizing questions.

Measures

Self-esteem and self-derogation internalizing symptoms.
Eight items were utilized to assess internalizing symptoms.
After the initial question of “How much do you agree or
disagree with each of the following statements,” adolescents
responded to the following items: “I take a positive attitude
toward myself,” “I feel I am a person of worth, on an equal
plane with others,” “I am able to do things as well as most
other people,” “On the whole, I'm satisfied with myself,”
“I feel I do not have much to be proud of”, “Sometimes I
think that T am no good at all”, “I feel that I can't do any-
thing right”, “I feel that my life is not very useful.” Response
options ranged from 1 (disagree) to 5 (agree). The first four
items were reverse coded. Internalizing symptom inter-item
correlation was high (Cronbach’s alpha=0.87). Average
scores ranged from 1.88 to 2.33 for these eight items after
reverse coding the first four items, indicating that the average
score was close to the “mostly agree” response option for the
first four items and the “mostly disagree” response option
for the latter four items.

Conduct-related externalizing symptoms. Seven items
were utilized to assess externalizing symptoms. After the
initial question of “During last 12 months, how often have
you...” adolescents responded to the following items: “taken
something not belonging to you worth under $50,” “taken
something not belonging to you worth over $50,” “gone
into some house or building when you weren't supposed to
be there,” “damaged school property on purpose,” “gotten

into a serious fight in school or at work,” “taken part in a
fight where a group of your friends were against another
group,” and “hurt someone badly enough to need bandages
or a doctor.” Response options ranged from 1 (not at all) to
5 (5 or more times). Externalizing symptom inter-item cor-
relation was high (Cronbach’s alpha=0.81). Average scores
ranged from 1.19 to 1.52, showing that the average score was
approximately the “not at all” to “once” response options.
Sociodemographic variables included grade
(8th/10th/12th), self-identified gender (response options
restricted to male/female adolescents), grade point average
(B- or less/B or greater), and parental education to approxi-
mate socioeconomic status (highest level of education for
either the mother or father; some high school or lower/high
school graduate or some college/college graduate or higher).

Statistical analyses

Descriptive analyses examined average symptom ratings
overall and by gender. Next, exploratory factor analysis was
conducted utilizing maximum likelihood estimation and pro-
max rotation methods. Model fit was assessed by examining
AIC/BIC values with lower values indicating better fit. The
final model was selected based on model fit, parsimony, and
interpretability. Results from an additional model displaying
a three-factor solution are displayed in supplemental materi-
als. We selected the two-factor solution over the three-factor
solution to examine internalizing symptoms as one domain
and describe trends broadly instead of separating internal-
izing symptoms into sub-domains of self-esteem and self-
derogation. Factor scores were standardized to ensure that
changes in beta coefficients do not merely reflect changes in
standard deviations of internalizing and externalizing symp-
tom factor scores, and mean factor scores were plotted over
time overall and by gender. Correlation between standard-
ized factor scores was assessed by year, both overall and by
gender.

Time-varying effect modeling (TVEM) was utilized to
quantify associations between internalizing and externaliz-
ing factor scores over time, based on the two-factor solution
selected. TVEM is a modeling technique that can analyze
the functional form of associations over a continuous time
period without making parametric assumptions [44, 45].
TVEM assumes that the associations change fluidly rather
than suddenly over time [46]. We utilized the unweighted
%TVEM SAS macro version 3.1.1 for this analysis [46].

We fit our model with internalizing symptoms as the
independent variable and externalizing symptoms as the
dependent variable. Linear regression models were used to
assess the association between internalizing and external-
izing symptoms over time with year operationalized as a
continuous, fluid time function from 1991 to 2018. Within
the TVEM figures 10 knots per covariate were used to fit
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splines [46]. The figure presented the coefficient functions
with point-wise confidence intervals (Cls) with a dashed
line at 0.0 to indicate a null relationship threshold. Empiri-
cal sandwich estimators were utilized with p-splines that
auto-selected an appropriate amount of smoothness based
on lowest BIC value [46]. After assessing the relationship
between internalizing and externalizing symptoms among
the overall sample, linear regressions utilizing TVEM were
run stratified by gender. Data management and TVEM were
conducted using SAS v9.4 and factor analysis was conducted
using STATA v15. Further analyses assessing changes in
internalizing and externalizing symptom severity group (low
internalizing and low externalizing symptom factor scores,
high internalizing symptom factor score only, high external-
izing symptom factor score only, and high internalizing and
externalizing factor scores) over time are presented in sup-
plemental materials. Multinomial logistic regression models
examined associations between these severity groups and:
demographic characteristics included in the main analy-
sis, decade (1990s, 2000s, 2010s), and three additional
substance use measures (past 2-week binge drinking; past
30-day cannabis, cigarette, or other drug use). Subsequently,
models assessed interactions between decade and substance

use measures, accounting for demographic characteristics,
using linear combinations to estimate substance use within
decade (i.e., adding decade, substance use, and interaction
estimates).

Sensitivity analyses

TVEM figures were also run with externalizing symptom
factor score as the independent variable and internalizing
symptom factor score as the dependent variable to see if this
would alter our findings.

Results

Factor analysis results for the selected two-factor solu-
tion are displayed in Table 1. Among the 304,542 school-
attending adolescents from 1991-2018 that were included
in our final analytic sample, conduct-related externalizing
symptom items loaded strongly on one factor (e.g., hurt
another person =0.703) whereas self-esteem and self-dero-
gation internalizing symptom items loaded strongly on the
other factor (e.g., not self-satisfied =0.749). Uniqueness,

Table 1 Rotated factor

) ; . Variables Two-factor solution Uniqueness
loadings for internalizing
and externalizing items and Factor 1 Factor 2
factor analysis fit statistics
(N=304,542) Externalizing symptom variables
Frequently steal $50+ 0.000 0.641 0.589
Frequently steal < $50 0.032 0.564 0.673
Trespassed 0.018 0.567 0.674
Damaged school property on purpose 0.030 0.573 0.663
Got into serious fight at school or work 0.002 0.659 0.565
Gang involvement —0.013 0.674 0.549
Hurt someone badly enough they had to see a Dr. —0.037 0.703 0.515
Internalizing symptom variables
Positive attitude 0.693 —0.038 0.529
Equal worth as others 0.647 —0.012 0.584
Able to do things as well as others 0.566 —0.050 0.689
Satisfied with self 0.749 —0.036 0.449
Not much to be proud of 0.670 0.038 0.540
Think no good at all 0.685 0.011 0.528
Feel cannot do anything right 0.659 0.024 0.558
Feel life is not very useful 0.714 0.045 0.474
Correlation between factor scores r=0.242
Fit statistics
AIC 292,061
BIC 292,369

Factor loadings > 0.50 are bolded to indicate high loadings

Externalizing symptom response options ranged from 1 (not at all) to 5 (5 or more times). Internalizing
symptom response options ranged from 1 (disagree) to 5 (agree). Positive attitude, equal worth as others,
able to do things as well as others, and self-satisfied symptom variables were reverse coded

@ Springer



Social Psychiatry and Psychiatric Epidemiology (2022) 57:737-748

741

capturing the item variance not shared with other items in
the factor, ranged from 0.474 (“feel life isn’t very useful”) to
0.689 (““able to do things as well as others”) among internal-
izing symptoms in the two-factor solution. We selected the
two-factor solution over the one-factor solution due to better
fit (e.g., AIC for two-factor solution=292,061 vs AIC for
1-factor solution =808,345), and over the three-factor solu-
tion based on interpretability and parsimony (see Supple-
mental Table 2 for one- and three-factor solution statistics).

Average standardized internalizing and externalizing fac-
tor scores remained stable from 1991 to 2011 (Fig. 1). In
2012, trends in average factor scores diverged for internal-
izing and externalizing factors. The average standardized
internalizing factor score increased from — 0.03 in 2012
to 0.06 in 2013 and the average externalizing factor score
decreased from — 0.06 in 2011 to — 0.13 in 2012. The corre-
lation between standardized internalizing and externalizing
factor scores was 0.24 overall, remained relatively stable
between 1991 to 2018, and was highest in 2007 (r=0.28)
and lowest in 1991 (r=0.20) (Fig. 1).

While mean factor scores differed substantially among
boys and girls, patterns over time were consistent by gender.
Among both boys and girls, average standardized external-
izing factor score decreased whereas average standardized
internalizing factor score increased from 1991 to 2018.
Among boys, the gap in average internalizing and exter-
nalizing factor scores narrowed over time until 2013-2014,
when internalizing factor scores began to be higher than
externalizing factor scores (e.g.,+0.14 average standardized
internalizing factor score versus — 0.10 average standardized
externalizing factor score in 2018). The gap between average
standardized internalizing and externalizing factor scores
remained narrow until 2010 among girls (+0.01 average
standardized internalizing factor score versus — 0.15 aver-
age standardized externalizing factor score in 2010), then the
gap between factor scores began to widen (+0.44 average
standardized internalizing factor score versus — 0.21 aver-
age standardized externalizing factor score in 2018). The
correlation between standardized internalizing and external-
izing factor scores ranged from 0.22 in 1991 to 0.28 in 2016
among boys and ranged from 0.27 in 1991 to 0.33 in 2011
among girls from 1991 to 2018 (Fig. 1).

Examining time-varying associations between internal-
izing and externalizing factor scores showed that overall,
the positive association was stable through the mid 2000s,
though smaller in magnitude in the later 2000s and 2010s
(Fig. 2). For every increase in standardized internaliz-
ing factor score, standardized externalizing factor score
increased by 0.224 units in 2010 (95% CI: 0.215, 0.233).
The increase in standardized externalizing factor score for
each unit increase in standardized internalizing factor score
was 22.3% smaller in 2018 compared with 2010 (beta coef-
ficient in 2018: 0.174, 95% CI: 0.160, 0.188).

The magnitude of the time-varying association between
internalizing and externalizing factor scores was lower in
later years compared to earlier years among both boys and
girls (Fig. 2). The association began decreasing among boys
since approximately 1995. Among boys, for every increase
in standardized internalizing factor score, standardized
externalizing factor score increased by 0.327 units in 1995
(95% CI: 0.310, 0.344); this increase was 37.0% smaller in
2018 (i.e., 0.206 units; 95% CI: 0.181, 0.232). The associa-
tion between factors began decreasing in magnitude among
girls since 2010 after remaining stable from the mid 1990s to
2010. Among girls, for every increase in standardized inter-
nalizing factor score, standardized externalizing factor score
increased by 0.203 units in 2010 (95% CI: 0.193, 0.213) and
this increase was 24.6% lower by 2018 (i.e., 0.153 units;
95% CI: 0.138, 0.169).

Adolescents with high internalizing symptoms, both with
and without high externalizing symptoms, are increasing in
recent decades, especially in the 2010s, while those with
high externalizing symptoms only are decreasing (Sup-
plemental Fig. 1). Associations between demographic and
substance use indicators and internalizing and externalizing
symptom severity were strengthening in recent decades for
high internalizing symptoms, both with and without high
externalizing symptoms (Supplemental Table 3). Sensitivity
analyses running the TVEM figure with externalizing factor
score as the independent variable and internalizing factor
score as the dependent variable showed results consistent
with our main analyses.

Discussion

In a nationally representative study of 304,542 school-
attending adolescents in the US, internalizing symptoms
have increased substantially while externalizing symptoms
have decreased since 2012. We found a two-factor struc-
ture of internalizing and externalizing symptoms that were
consistently correlated between 1991 and 2018. When
accounting for confounding factors, adjusted time-varying
effect modification models indicated that the magnitude of
the relationship between internalizing and externalizing
symptoms decreased by 22.3% from 2010 to 2018. Recent
decreases in the association suggest a potential weakening
relationship between internalizing and externalizing symp-
toms over time. This could mean that the underlying mech-
anisms that led to an increase in adolescent internalizing
symptoms and a decrease in externalizing symptoms in the
2010s are distinct.

Trends of increasing internalizing symptoms and decreas-
ing externalizing symptoms are meaningful for public health
in a variety of ways. Internalizing symptoms can be asso-
ciated with negative social and health consequences both
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Fig.2 Time-varying associations between internalizing and externalizing factor scores among US adolescents overall and by gender, 1991-2018

during adolescence and into adulthood [21]. This is of clin-
ical importance because in a subset of adolescents inter-
nalizing symptoms can develop into psychiatric disorders
[2], so clinicians should be aware of the raise in internal-
izing symptom prevalence among adolescents. Risk factors
from multiple levels of organization influence internalizing
symptoms, such as the individual-level (e.g., substance use
comorbidity [47]), relationship-level (e.g., family conflict
[48]), community-level (e.g., community violence [49]), and
societal-level (e.g., access to social protections [50]). Thus,
there are many areas to potentially intervene and address
these increasing internalizing symptom trends among US
adolescents in the past decade. For example, family-based
interventions, such as the Familias Unidas intervention
[51] and the Iowa Strengthening Families Program [52],
school-based depression prevention programs that focus on
interpersonal psychotherapy skills training [53], and resil-
iency programs utilizing cognitive-behavioral and problem-
solving training [54] can mitigate severity of internalizing
Ssymptoms.

In addition to the overall trends observed there were gen-
der-specific trends in the relationship between internalizing
and externalizing symptoms. The magnitude of the relation-
ship decreased by 37% among adolescent boys since 1995,
well before the association decreased among girls starting
in 2010. The stark increases in internalizing symptoms
among girls since 2012 noted in prior literature [27, 40]
could be due to a mechanism that has also caused the rela-
tionship between internalizing and externalizing symptoms
to become weaker in girls during this time. The gender gap
in the strength of the relationship between internalizing and
externalizing symptoms appears to be narrowing over time
until 2010, indicating that the same underlying mechanism
could be driving the decrease in the association between
internalizing and externalizing symptoms in both boys and
girls.

These results could be used to generate hypotheses
regarding predictors of the increase in internalizing symp-
toms, decrease in externalizing symptoms, and the poten-
tial weakening of the relationship between internalizing and
externalizing symptoms at the population level. Various
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mechanisms have been proposed to explain rises in adoles-
cent internalizing symptoms. For example, increases in time
spent on social media [30] have been hypothesized to be a
potential driver of increases in internalizing symptoms and
subsequent disorders [30, 55]. However, empirical evidence
has not supported the hypothesis that time spent on social
media is a risk factor for internalizing symptoms [56, 57].
Another potential explanation for increasing internalizing
symptom trends could be related to the overdose epidemic,
as the third wave of the overdose epidemic that included
increases in heroin overdoses starting in 2010 [58] coincided
with the beginning of increases in internalizing symptoms
observed in our study. There are many mechanisms through
which the overdose epidemic might have contributed to
increases in adolescent internalizing symptoms (e.g., stress
and bereavement from family members suffering morbid-
ity and/or mortality related to opioid use disorder), but this
research remains underexplored. Additionally, rising family
debt and economic recessions (e.g., the Great Recession)
[59, 60] could also contribute to increases in internalizing
symptoms from increased stress and pressure, but little
research explores this relationship. Decreases in external-
izing symptoms have been hypothesized to be related to
increases in parental supervision and monitoring [61] or
changes in how students spend their time (e.g., changes in
unsupervised friend time, decreases in sexual activity and
dating) [62-64], as adolescents might have fewer avail-
able environments for externalizing conduct symptoms to
manifest.

Mechanisms for the potential weakening of the relation-
ship between internalizing and externalizing symptoms
observed in our study have not had similar focus in the lit-
erature. Increases in school surveillance and policing could
plausibly increase adolescent internalizing symptoms due
to heightened safety concerns and decrease conduct exter-
nalizing symptoms due to fewer opportunities to display
these symptoms (e.g., vandalism), but this mechanism has
not been thoroughly explored in the literature. The trends
we observed are likely due to a combination of factors, as
many explanations might explain the rise in internalizing or
decrease in conduct externalizing symptoms alone but few
plausible mechanisms explain both trends together. Accord-
ing to our supplemental analyses, the strength of associa-
tions between decade and various substance use measures
and high internalizing and/or externalizing symptoms were
greatest in the 2010s compared with earlier decades for
adolescents with both high internalizing and externalizing
symptoms versus low symptoms, suggesting that substance
use could be contributing to increases in internalizing symp-
toms observed in our study. However, since protective effects
were not found between recent decades, substance use meas-
ures, and the likelihood of high externalizing symptoms only
versus low symptoms, changing substance use time trends
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are likely not contributing to the decreases in externalizing
symptoms observed in our study. Research should continue
to explore these and new potential mechanisms to explain
trends in adolescent internalizing and externalizing symp-
toms, particularly mechanisms that do not yet have a strong
evidence base (e.g., overdose epidemic, school surveillance).

We fit our model based on existing evidence that inter-
nalizing symptom onset generally precedes externalizing
symptom onset [28, 29]. However, there can also be a bidi-
rectional and reinforcing relationship between these two
symptom dimensions. Externalizing problems among young
people can predict internalizing symptoms later in the life
course due to increased substance use [65, 66] or the under-
mining of academic [67, 68] or social competence [69] that
are part of a developmental cascade extending into adult-
hood. Future longitudinal studies should assess the temporal
ordering of symptoms to better understand the mechanisms
contributing to potential diverging trends in adolescent inter-
nalizing and externalizing symptoms.

The increases in adolescent internalizing and decreases
in externalizing symptoms observed in our study in school-
attending United States adolescents have also been observed
in other high-income countries, such as Sweden [70]. How-
ever, in the Netherlands both internalizing symptoms and
externalizing conduct symptoms have been increasing in
the past decade [71] but inconsistencies in these trends
have been noted by prior researchers [71] as some studies
found increases in internalizing symptoms [72] while other
research observed stabilizing of both internalizing and exter-
nalizing conduct symptoms [73]. Further research should
compare adolescent internalizing and externalizing trends
across countries using standardized validated measurement
tools and should seek to elucidate similarities and differ-
ences in mechanisms contributing to these trends.

Our findings also have implications for adolescent men-
tal health screening and intervention. Many mental health
disorders are initiated during developmental years, so it is
important to identify and intervene early [74]. Many ado-
lescents were identified as needing mental health services
when exhibiting externalizing/conduct behaviors in schools
[75]. For example, ADHD, could be under-diagnosed if
adolescents are not displaying behavioral disruption and
hyperactivity symptoms but rather present with more inter-
nalizing symptoms. ADHD is more commonly diagnosed
in adolescents with hyperactivity, but there is an inatten-
tive sub-type referred to as ADD that may be increasingly
under-diagnosed [76]. Internalizing symptoms require spe-
cific active screening strategies to be detected as they are
not disruptive and outwardly recognized. Our results sug-
gest that we may need to re-shape how we identify mental
health problems in schools. As externalizing symptoms are
decreasing, relying on externalizing behavior reports to iden-
tify who needs mental health services could not capture the
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growing number of adolescents who are reporting higher
internalizing symptoms. Since internalizing symptoms typi-
cally precede externalizing symptoms [28, 29], there may be
an inaccurate perception that fewer adolescents need mental
health services due to the decrease in externalizing/conduct
behaviors over time. Adolescents may need more distinct tai-
lored services, such as the MATCH transdiagnostic program
allows one to tailor services for adolescents based on their
symptomology [77]. Type of symptoms (i.e., internalizing
and/or externalizing) can also influence response trajectories
to specific interventions, such as interventions focused on
trauma and grief [78].

Limitations

There are limitations in our study that are worth noting.
In these cross-sectional data, we were unable to determine
temporal order of internalizing and externalizing symptoms.
We could not analyze certain internalizing symptom sub-
domains that did not overlap with the externalizing symp-
tom questionnaires during all years used in the analysis
(e.g., loneliness, depressive affect). Internalizing symptom
items in this survey captured more depressive and fewer
anxious symptomatology, while externalizing symptom
items captured more severe conduct symptoms and fewer
milder symptoms (e.g., defiant behavior). MTF surveys did
not address whether adolescents that had internalizing or
externalizing symptoms received any treatment; however,
according to a national analysis from 2005 to 2018 on aver-
age only 19.7% of adolescents received mental health treat-
ment [79]. Race was not included in our analyses due to
measurement variance and missing data. Sensitivity analyses
explored additionally controlling for a crude measure of race
(i.e., White, non-White) for those with race data available
and results were consistent with the main findings. Gender
was restricted to male and female adolescents, so we were
unable to distinguish patterns among adolescents with other
gender identities.

Conclusion

Amidst rapidly changing school and home environments in
the last decade, internalizing symptoms have increased while
externalizing symptoms have decreased among adolescents
in the US. The strength of the relationship between inter-
nalizing and externalizing symptoms overall and by gender
has changed over time, especially since 2010. Changes in
trends in internalizing and externalizing symptoms have
implications for adolescent mental health screening and
treatment. Services may need to be tailored by symptom
type and gender, as male and female adolescents may require
distinct interventions for internalizing and/or externalizing

symptoms. Future studies should assess causal drivers of
the potential decoupling we observed between internalizing
and externalizing symptom trends since 2010. Recently, the
COVID-19 pandemic has changed school and home envi-
ronments dramatically with many students attending school
remotely [80, 81]. The resulting direct (e.g., loss of family
and friends) and indirect (e.g., loss of household income due
to a changing economic environment) stressors are likely to
have a negative impact on adolescent mental health for years
to come. In light the COVID-19 pandemic, understanding
how to screen and provide services for adolescents is an
important public health priority, so future studies should
extend our analyses to assess how the pandemic may change
the relationship between internalizing and externalizing
symptoms.
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