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Abstract

Background Mental health problems and mental health related mortality have increased among adolescents, particularly girls.
These trends have implications for etiology and prevention and suggest new and emerging risk factors in need of attention.
The present study estimated age, period, and cohort effects in depressive symptoms among US nationally representative
samples of school attending adolescents from 1991 to 2018.

Methods Data are drawn from 1991 to 2018 Monitoring the Future yearly cross-sectional surveys of 8th, 10th, and 12th grade
students (N=1,260,159). Depressive symptoms measured with four questions that had consistent wording and data collec-
tion procedures across all 28 years. Age—period—cohort effects estimated using the hierarchical age—period—cohort models.
Results Among girls, depressive symptoms decreased from 1991 to 2011, then reversed course, peaking in 2018; these
increases reflected primarily period effects, which compared to the mean of all periods showed a gradual increase starting
in 2012 and peaked in 2018 (estimate =1.15, p < 0.01). Cohort effects were minimal, indicating that increases are observed
across all age groups. Among boys, trends were similar although the extent of the increase is less marked compared to girls;
there was a declining cohort effect among recently born cohorts, suggesting that increases in depressive symptoms among
boys are slower for younger boys compared to older boys in recent years. Trends were generally similar by race/ethnicity
and parental education, with a positive cohort effect for Hispanic girls born 1999-2004.

Conclusions Depressive symptoms are increasing among teens, especially among girls, consistent with increases in depres-
sion and suicide. Population variation in psychiatric disorder symptoms highlight the importance of current environmental
determinants of psychiatric disorder risk, and provide evidence of emerging risk factors that may be shaping a new and
concerning trend in adolescent mental health.
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Introduction

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s00127-019-01697-8) contains

supplementary material, which is available to authorized users. Depression is a multi-dimensional construct that includes a

variety of symptoms characterized by mood-related changes
in affect, behavior, cognition, as well as physiological
changes [1], and is part of a broader constellation of experi-
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ences that constitute well-being. While evidence suggests
that the incidence of depressive symptoms among youth
remained stable from the 1960s through 1990s [2], evi-
dence is growing to indicate that aspects of depression have
been increasing among youth in more recent years. Moj-
tabai et al. reported increases in the 12-month prevalence
of major depressive episodes (MDE) from 8.7 to 12.5%
among adolescents from 2005 to 2015 [3], with the largest
increases since 2012 [4]. While adolescent suicide remains
arare event, from 1999 to 2014 suicide rates tripled among
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girls aged 10-14 (0.5-1.5/100,000) and increased among
older adolescents and boys as well [5], and suicide-related
behavior has increased among high school students since
2012 as well [6]. A broader understanding of the underlying
dimensions of depressive symptoms, which are more preva-
lent than depressive disorders but can be associated with
distress and impairment [7], is a particularly pressing need.

Trends over time in various aspects of depressive symp-
toms have received considerable attention in the literature
over the years, yet remain inadequately understood. For
example, sales of prescription medication to treat depressive
and related mood disorders, among both adolescents and
adults, increased substantially starting in the mid 1990s [8],
as did outpatient visits to psychiatric clinics for treatment
of depression [9, 10]. Whether this is an effect of increased
awareness and attention or an actual increase in prevalence,
or some of both, remains difficult to untangle. Many stud-
ies examining trends over time rely on different individuals
interviewed at different ages about lifetime history [11-14],
precluding firm inference about trends given potential cohort
effects and inaccurate recall. Cross-cohort and prospective
follow-up studies have indicated relatively stable (or even
decreasing) [15] incidence and symptom distribution of
depression [16—19]; but these studies are focused mainly
on adults and do not include data on more recent cohorts of
adolescents. Based on a meta-analysis of children and ado-
lescents from birth cohorts of 1965 through 1996, Costello
et al. [2] reported that there was no evidence for an increase
in the prevalence of depression or depressive symptoms in
the prior 30-year period. Prevalence data reported in a 2015
meta-analysis also found no effect of year of data collec-
tion on depression prevalence, although no data from the
US from the past decade were included [20]. Thus, more
updated information is needed; adolescents in the past dec-
ade are in an environment of rapid change in technology
(including social media) [21-24], health (e.g., decreased
sleep, [25] increased obesity [26]), and other changes that
may influence aspects of depressive symptoms.

Given the lack of ubiquitous treatment for depressive
disorders, understanding trends in depressive symptoms in
the general population (as opposed to treated samples) is an
important component of surveillance. Increases in depres-
sive symptoms may signal that environmental risk factors
are increasing in prevalence or magnitude, or could signal
new and emerging risk factors that need to be addressed
(e.g., online bullying) [27-31]. Trends over time in other
developmental and behavioral health indicators in adoles-
cence, including substance use [32], risk preference [33],
and sleep [25], also suggest the need to evaluate whether
distributions are changing over time.

One central inferential problem in attempting to under-
stand trends over time in depressive symptoms in ado-
lescents is the extent to which trends reflect age, period,
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or cohort effects [34-36]. There are clearly age trends in
depressive symptoms across adolescence [12, 37], such that
they escalate during early adolescence. Yet age trends can
vary across different birth cohorts, as risk factors shift and
emerge. Furthermore, historical trends can be specific to
certain cohorts or more pervasive and occur across mul-
tiple ages/cohorts during the same measurement period.
Understanding whether historical time trends are specific
to certain birth cohorts (cohort effect) or more generally
applicable across the full age-span of adolescence (period
effect) is important for theoretical and applied purposes
and for correctly identifying the potential cultural and
social mechanisms contributing to the historical change.
Age—period—cohort (APC) analyses provide a methodo-
logical approach to separating variance attributable to ages,
periods, and cohorts [34-36]; such analyses have not yet
been conducted regarding adolescent depressive symptoms,
leaving important gaps in our understanding.

To address these gaps, we use US national data from the
monitoring the future study spanning 28 years. This includes
a total of 446,244 students across grade and year sampled to
be nationally representative of 8th, 10th, and 12th graders
each year between 1991 and 2018. We use APC models to
conduct formal separation of time trends into age, period,
and cohort effects, focusing on depressive symptoms that
generally align with cognitive aspects of depression includ-
ing demoralization and sadness [38, 39]. It is noteworthy
that the survey procedures and items assessing depressive
symptoms in this data set have remained constant across
28 years, allowing for the most rigorous investigation into
time trends in depressive symptoms conducted to date.

Methods
Sample

Monitoring the Future (MTF) includes an annually con-
ducted cross-sectional national survey, since 1991, of 8th,
10th, and 12th grade students in ~400 US public and private
schools in the 48 contiguous United States [40]. Included
measurement years were 1991 through 2018, consist-
ing of birth cohorts 1973-2005 and ages 13 through 18.
Schools are selected under a multi-stage random sampling
design, and are invited to participate for 2 years. Schools
that decline participation are replaced with schools that are
similar on geographic location, size, and urbanicity. The
overall school participation rates (including replacements
of schools that decline to participate) range from 90 to 99%
for all study years. Student response rates have ranged from
85.0 to 87.3%, and averaged 86.5%, with no systematic
trend. Almost all non-response is due to absenteeism; less
than 1% of students refuse to participate. Self-administered
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questionnaires are given to students. Detailed description of
design and procedures are provided elsewhere [40, 41]. The
present study focuses on students who were randomized to
a questionnaire that included questions regarding depres-
sive symptoms, including a random one-half of the 8th and
10th graders and a random one-sixth of the 12th graders.
The sample was restricted to those aged 13 through 18 (i.e.,
individual’s aged less than 13 and over 18 were removed
from the analysis, due to small numbers leading to unreli-
able estimates). The total eligible sample size was 512,283
(229,772 8th graders, 213,743 10th graders, 68,768 12th
graders). The Institutional Review Board of University of
Michigan approved the study procedures, and the Institu-
tional Review Board of Columbia University approved the
secondary data analysis for this paper.

Measures

Depressive symptoms Four items were used to measure
depressive symptoms, 1 (Disagree) to 5 (Agree) after the
stem questions “How much do you agree or disagree with
each of the following statements”: “Life often seems mean-
ingless”, “The future often seems hopeless”, “It feels good
to be alive”, and “I enjoy life as much as anyone”. The latter
two questions were reverse coded for analysis. Psychomet-
ric analyses suggest that they have high internal reliability,
and previous studies of these data suggest construct validity
because they are associated with substance use and other
mental health symptoms scales [42—45]. Cronbach’s alpha
for the scale ranged from 0.75 (1992) to 0.81 (2016), aver-
aged across the three grades. These items map onto two
symptoms of major depressive episodes based on DSM-5
[46] (feelings of worthlessness, recurrent thoughts of death)
and are similar to items in other depressive symptom scales
commonly used in survey research [47]. Items are related
to cognitive aspects of depressive symptoms, and map onto
constructs such as demoralization articulated by Dohren-
wend and others [39]. Scores were summed to create a total
score. Sensitivity analysis examined trends based on dichot-
omized scores, at the 75th and 90th percentile, estimated
across all years and stratified by sex. Respondents missing
data on one of the four items (2.48%) were imputed with
the mean value of the other three; respondents missing data
on two or more of the four items (0.65%) were excluded
from the analysis. In the overall unweighted sample, scores
ranged from 4 to 20 with a mean of 7.80 (SD=3.76) and a
median of 7.0, indicating that the mean and median scores
were close to the “disagree somewhat” response (2 on the
response scale).

Demographics Analyses were stratified by respondent-
identified sex (male: 48%), race/ethnicity (non-Hispanic
White: 63%; non-Hispanic Black: 12%; Hispanic: 12%;
Asian: 4%; Other 9%), and parental education (a proxy

for socio-economic status), measured as the highest level
of education of either the mother or the father (less than
4 year college [42%], college degree or grad school [52%],
did not know [6%]). Respondents missing on demographics
were excluded from analyses stratified by that demographic,
and were retained for all other analyses in which data were
available.

Statistical analysis

We began by estimating mean depressive symptoms by
grade and year, across the 28 years of data collection. We
used a piecewise cubic spline to smoothly estimate the
nonlinear historical trend across the 28 years. We then pro-
ceeded to age—period—cohort modeling. We used hierarchi-
cal age—period—cohort (HAPC) models, implemented in
SAS software, as described by Yang and colleagues [35,
48, 49]. HAPC models are two-level multi-level models.
On level one is age, modeled here as a categorical variable
with age of 15 years as the reference group. Thus, we esti-
mate the extent to which depressive symptoms vary across
developmental age. Then, we also assess the extent to which
depressive symptoms vary across historical time, across two
dimensions of time: period, and cohort. Period (categori-
cal year of data collection) and cohort (categorical year of
birth [period of data collection minus current age in years])
are estimated as random effects in the model. Period effects
provide information on the variation in depressive symp-
toms that is constant across all ages at a particular historical
time. Cohort effects provide information on the variation in
depressive symptoms that is constant across a birth cohort
observed at various time periods and ages. Thus, a positive
cohort effect, for example, indicates that variation across
period and cohort is greater among those born in a particu-
lar year. Models were stratified by sex, race/ethnicity, and
parental education. Sensitivity analyses examined depressive
symptoms at 75th and 90th percentile cut points.

Results

Descriptive trends in depressive symptoms by year
from 1991 to 2018

Figure 1 shows the mean depressive symptom score by year,
for each year from 1991 through 2018 (each mean and standard
deviation is also provided in Supplementary Table 1). Among
girls, depressive symptoms showed a general downward trend,
with some fluctuation, across study years from 1991 through
2007. Beginning in 2012, depressive symptoms increased in
the total sample by year through 2018, from 7.67 (SD=3.85)
in 2012 t0 9.18 in 2018 (SD =4.34). Among boys, depressive
symptoms remained relatively stable through 2004, decreased
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though 2012, and then increased from 7.26 (SD=3.50) in
2012 to 8.39 (SD=3.93) in 2018. In terms of standard devia-
tions, the overall standard deviation across years for depressive
symptoms was 3.88 among girls and 3.67 among boys, indicat-
ing that the increases observed from 2012 to 2018 among girls
was approximately 0.50 standard deviations; among boys, the
increase from 2012 to 2018 was approximately 0.33 standard
deviations. Supplementary Fig. 1 shows results stratified by
grade; increases in recent years were observed for all grades
for both boys and girls.

We also estimated the percentage of adolescents in the
75th and top 90th percentile of depressive symptoms score
by year, with results in Supplementary Figs. 2 and 3. Among
girls, 20.8% were in the top 75th percentile in 1999, and
36.7% were in the top 75th percentile in 2018. Among boys,
19.8% were in the top 75th percentile in 2012, and 30% were
in the top 75th percentile in 2018. Among girls, 7.7% were
in the top 90th percentile in 2007, and 16.9% were in the
top 90th percentile in 2018. Among boys, 5.8% were in the
top 90th percentile in 2012, and 10.4% were in the top 90th
percentile in 2018.

Age, period, and cohort effects in depressive
symptoms

Figure 2 shows age, period, and cohort effects in depressive
symptoms among girls. Estimate for period and cohort can be
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interpreted as the average effect of the parameter compared to
all other periods and cohorts, at the reference group for age
(reference group for age is 15 years). Those aged 15 years had
higher depressive symptoms compared with all other ages
included. Period effects indicated peaks in depressive symp-
toms in 2014 through 2018. Period effects demonstrated that
compared to 2007, mean scores significantly declined through
2012, and then began increasing, with significant period
effects through 2018. Few cohort effects were observed,
although compared to those born in 1990, girls born in 2001
had significantly higher cohort effects (estimate =0.18,
p<.01). In totality this indicates that depressive symptom
scores are increasing for all adolescent girls after 2012, with
little variation in the rate of increase by birth cohort.

Figure 3 shows age, period, and cohort effects in depres-
sive symptoms among boys. Regarding age effects, those
17 years old had the highest depressive symptoms, with
a mean that was approximately 0.16 (95% CI 0.09-0.23)
points higher than for 15 year old boys. Period effects
showed a general decline compared to 2007 until 2012 at
which point depressive symptoms increased sharply through
2018. Cohort effects showed that boys born after 2001 had
lower depressive symptoms compared to boys born in 1990,
controlling for the period effect. In totality this indicates
that depressive symptom scores are increasing for all ado-
lescent boys, with the rate of increase being lower for boys
in younger born cohorts compared to older born cohorts.
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Fig.2 Age, period, and cohort effects in depressive symptoms among adolescent girls aged 13—18 years in the US, 1991-2018

Age
15
——Cohort
Period
1
05
Q
2
© \ R
- \ 7N -~ RN . A s - N
7] \ PP ~eos S O ST M-
w \‘ . 2 ,/\ /\A[\\/"““\\_ﬂ\\
0 N ! VAN PR S, . ’ ~ 7 N ~<
\ N N N ) S
\ . A
\ ’ Mo
\
\
\
\\/I ! Nt
-0.5 :

-1

™ T W0 ©O©N~© NTOOMNODODOT-ANMITUHONDODO
A DI IS IS I I 00 00 00 00 00 00 0 0 O O D
[o)]e e ie e e e e Ne Ne e N Mo ) le e e i e I e
Rl it R R

T ANOFTOLDOMNMNODDO T ANMTOLOMNMNODDO T ANMT WO OMNOD

DD DDO OO0 0000000 ™™™ ™ ™ ©™ ™ ™ ™

[oNoNoNoNoNoNoNoNoNeleoleolololololeolNoleololNololNolNolNollollolNo]

T T T T e AN ANNNNNNNNNNNNNNNNNN
018)

Fig.3 Age, period, and cohort effects in depressive affect symptoms among boys aged 1318 years in the US, 1991-2018

Supplementary figures: trends by race and highest
level of parental education

Regarding race/ethnicity, among girls, there was a significant
increase in depressive symptoms manifesting as a period
effect in recent years among White, Black and Hispanic
girls. There was also a positive cohort effect for Hispanic

girls in cohorts born between 1999 and 2004. This indi-
cates that during the period of overall increases in depressive
symptoms, cohorts born between 1999 and 2004 had more
of an increase compared with other cohorts. Among boys
(Supplementary Fig. 5), trends by race/ethnicity were simi-
lar to overall trends. Regarding parental education period
effects, results for both girls (Supplementary Fig. 6) and
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boys (Supplementary Fig. 7) were similar to the overall
sample.

Supplementary figures: trends using dichotomous
measures of depressive symptoms

Supplementary Figs. 8 and 9 show age, period, and cohort
effects for those above the 75th percentile of depressive
symptoms among girls and boys, respectively, and Supple-
mentary Figs. 10 and 11 show the effects for those about the
90th percentile among girls and boys, respectively. Period
effects in recent years were strong and consistent across boys
and girls for both measures. There was also the emergence
of a positive cohort effect for girls born in the early 2000s
when using the dichotomized measure, both at the 75th and
the 90th percentile.

Discussion

Symptoms of depression are increasing among US students
aged 13-18 years through 2018, with the largest increases
occurring among girls since 2012. This conclusion is based
on national trends among adolescents from 1991 to 2018 in
the United States, using annual cross-sectional self-report
data from almost a half-million adolescents with consistent
sampling frames and measurement of depressive symptoms.
These results are consistent with two other national data
sources of adolescents, both of which have documented sub-
stantial and significant increases in depression and suicidal
behavior, beginning around 2012, and affecting girls more
than boys [3, 6].

Distinguishing among age, period, and cohort effects, we
found clear age effects for girls and boys, with depressive
symptoms increasing for both across adolescence, peaking at
the age of 15 and 17 years, respectively. After factoring out
variance by age, we were able to focus directly on period and
cohort effects. For girls, period effects for depressive symp-
toms showed a decreasing trend from 1991 to 2012, and then
a reverse in course, peaking in 2018; over and above these
period increases, there was little additional contribution of
birth cohort, suggesting that increases are occurring across
all age groups. Boys also showed a similar period effect with
declines between the mid-1990s and mid-2000s before start-
ing to increase sharply in 2012/3, peaking in 2018; however,
these recent increases for boys were countered by cohort
effects showing decreasing depressive symptoms, such that
increases in boys’ depressive symptoms in more recent
cohorts are less than in the earlier cohorts. Importantly, these
age, period, and cohort effects for girls and boys were found
to be largely consistent by race/ethnicity and parental edu-
cation. One notable difference is the emergence of a cohort
effect specific to Hispanic girls, with those born between
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1999 and 2004 evidencing greater increases in depressive
symptoms compared to other cohorts, during a time in which
symptoms were increasing across all age groups.

While increases in depressive symptoms are a cause for
concern, we note that the range of change in depressive
symptoms across time was relatively modest until recent
years. While increases in depressive symptoms are a cause
for concern, we note that the range of change in depressive
symptoms across time was relatively modest until recent
years. This relative stability in symptoms of depressive
symptoms through most years covered here corresponds
to evidence from other longitudinal studies and meta-anal-
yses [2, 16, 20]. Indeed, among girls, depressive symp-
toms slightly decreased from 1991 through approximately
2006, and among both sexes, depressive symptoms slightly
decreased from approximately 2000 to 2011. Treatment uti-
lization for depression among adolescents has increased over
the past two decades; Olfson et al., for example, report that
the proportion of adolescents receiving outpatient mental
health services (not specific to depression) increased from
9.2% in 1996-1998 to 13.3% in 2010-2012 [50]. Our results
are in line with other population-based studies suggesting
that these increases in service utilization may, at least in
part, reflect increases in ascertainment and referral patterns.
However, the sharp increases in depressive symptoms since
2008 for girls and more recently for boys are particularly
concerning. While mean differences indicate an increase of
about a quarter to a half of a point, we note that at the popu-
lation level, this may translate to broader population health
effects. Further, the results are consistent with other emerg-
ing evidence regarding recent increases in major depression
and suicide among adolescents [3-5]; while depressive
symptoms are not a clinical disorder and a distal anteced-
ent from completed suicide, on the whole these results are
consistent with emerging evidence that adolescents are expe-
riencing deterioration in mental health.

The evaluation of symptom variation through
age—period—cohort analysis revealed several insights that are
not readily visible when examining means over time. For
example, based on the age—period—cohort model, both boys
and girls had a substantial increase in depressive symptoms
beginning in 2012 regardless of age (i.e., a period effect);
but boys had a concomitant decrease by cohort. This down-
ward trend in cohort effects for boys suggests that the period
increase in depressive symptoms affected older boys more
than younger boys. In contrast, there is both a positive period
effect without a concomitant cohort effect for girls, thus the
visible increase in the trend in symptoms for the most recent
period has affected all girls similarly regardless of age.

The increases in mental health problems in adolescence
stand in contrast to trends in substance use in adolescence.
Binge drinking among adolescents is at historic lows, across
multiple national data sources [4, 40, 51]. While an epidemic
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of addiction and opioid overdose continues to plague adults
in the US, heroin use in adolescence is lower than at any
point in the last 20 years, and non-medical prescription opi-
oid use has declined since 2009 [40, 52, 53]. Twenge and
colleagues [54] suggested that delayed maturation (termed
“slow life strategy”) [55, 56] for today’s adolescents com-
pared with previous generations underlie a general lower
level of activities associated with adulthood (e.g., getting a
driver’s license, working for pay, dating) [54]. The connec-
tions between these population level trends and deteriorating
mental health have not been fully explored, yet the overall
landscape of adolescent lives seem to be shifting toward
increased distress in ways that are important to understand
for prevention efforts. However, it is important to note that
social change is gradual, and began before the observation
period of the cohorts in our data, thus any suggestion that
these social changes are involved in current increases in
depressive symptoms is premature and speculative. Nonethe-
less, given that we found the primacy of period effects over
cohort effects, the causes of increased depressive symptoms
are likely more endemic to US youth than cohort-specific.
Comprehensive efforts to test hypotheses that integrate
explanatory mechanisms are needed.

The period effect indicates that depressive symptoms
have been increasing across all cohorts in school from 2012
onward, peaking in 2018, especially among girls. While
we do not have data on the reasons underlying these period
effects, several possible hypotheses can be speculated.
Heavy smart phone and social media use among adoles-
cents are associated with worse mental health [21-23, 57],
although the most reliable data indicate that smart phone use
has both positive and negative effects on mental health, and
modest ones at that [58, 59]. Online bullying is increasing in
the US [60], and recent studies demonstrate an association
between online bullying and harassment with anxiety and
depressive symptoms and suicidal ideation in adolescents
[29, 61, 62], especially girls. Average hours of adolescent
sleep per night have been declining over the past two decades
[25], and sleep disturbance is correlated with (indeed it is a
symptom of) depression [63]. Regarding cohort effects, the
Great Recession hit hard when the most recent MTF cohorts
were young children [64], and there is evidence that severe
economic downturns are more challenging for younger than
older children [65]. Biological hypotheses are also possible,
including the strong cohort effects in age of menarche [66],
a transition marked with increases in depression symptom-
atology. Such hypotheses are especially salient, however,
given that the depressive symptom period effects are greater
among girls compared to boys at this point.

Limitations of the study are noted. The MTF survey
includes four questions capturing aspects of depressive
symptoms, but these four items are not clinical meas-
ures and they are based on self-report. While question

wording is invariant across time, we cannot rule out trends
in student comfort in revealing depressive symptoms or
acknowledging their experiences of depression as poten-
tially contributing, at least in part, to observed increases.
Students are instructed that responses will remain confi-
dential; further, the Monitoring the Future study has many
questions that are sensitive in nature and we have found
no evidence of systematic trends that would be consistent
with changing willingness to be candid [40]. We include
only two symptoms of depression in the present report,
namely feelings of worthlessness and recurrent thoughts
of death; we do not have diagnostic algorithms for major
depressive episodes, and we do not have information on
whether adolescents have utilized services for depressive
symptoms. However, our results are consistent with other
national sources with information on depressive episodes
and suicide-related behavior [3, 6], underscoring that the
results that we present here are meaningful indicators of
adolescent mental health. Further, it remains a minority
of individuals with depression or any mental health prob-
lem who access treatment services [67], suggesting that
treatment utilization is unlikely to have a large impact on
population mean symptoms. Further, an advantage of our
measure of depressive symptoms is the identical wording
and placement of questions across 28 years of data collec-
tion, as well as large sample size. Another noteworthy lim-
itation given our emphasis on APC analyses is that MTF is
designed to sample and thus represent 8th, 10th, and 12th
graders rather than the full age range of 13—18 year. Modal
ages for 8th, 10th, and 12th grade are 14, 16, and 18 years,
respectively. Thus, our samples of those at other ages years
may be less representative, and results of the APC models
may not generalize to the full age range of adolescence
(APC models that theoretically include a broader range of
ages may have different cohort and period trends). Finally,
the Monitoring the Future study excludes those who have
dropped out of high school. This should have minimal
effect on the data from ages 13—16 years, and likely mod-
est effect on those aged 17—18 years given that the major-
ity of adolescents at this age remain in school [40].

In summary, 28-year trends through 2018 in depressive
symptoms in adolescence suggest recent increases for both
boys and girls, with particularly strong increases for girls
in the most recent birth cohorts. There is no evidence of
this historical trend subsiding, with depressive symptoms
peaking for both girls and boys in 2018. Depression remains
among the largest contributors to the global burden of dis-
ease, and onset is most likely to occur in adolescence [68].
A continued focus on understanding population-level trends
and determinants of these outcomes is critical to achieving
public mental health success.
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