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Abstract

Prevalence of mental health problems among US youth has increased in recent years, and there is a dearth of epidemiologi-
cal research at the state level that integrates risk and protective factors into population-based surveillance. We utilized the
developmental assets framework to measure protective factors; we assessed (1) prevalence of depressive symptoms, high
adverse childhood experiences (ACEs; >4 ACEs), and few developmental assets (<2 assets) over time, and (2) associations
among these three phenomena. Using 2016 and 2019 Minnesota Student Survey data, we utilized descriptive statistics,
multivariable logistic regression, and post-estimation analyses (adjusting for school clustering and demographics). Using
pooled data, we examined how high ACEs and few assets predicted depressive symptoms and we tested three-way interac-
tions for high ACEs, few assets, and survey year. There were statistically significant increases in prevalence of depressive
symptoms, high ACEs, and few assets between 2016 and 2019. High ACEs (AOR =2.74; 95% CI1=2.61, 2.89) and few assets
(AOR=3.13; 95% CI=3.00, 3.26) were positively related to depressive symptoms; interactions were statistically signifi-
cant. Additive interactions showed that, compared to their counterparts, adolescents with high ACEs and few assets had the
highest prevalence of depressive symptoms, and this group exhibited the largest increase in prevalence between 2016 and
2019. Depressive symptoms are highest among adolescents with high risk and few protective factors, and recent increases
in the prevalence of depressive symptoms appear to have disproportionately occurred among these adolescents. We offer a
potential roadmap for following the Centers for Disease Control and Prevention recommendations to integrate ACEs and
protective factors into local public health efforts.

Keywords Adverse childhood experiences - Youth mental health - Protective factors - Population-based prevention - Public
health practice

Introduction

Mental health problems among young people have
become pressing public health concerns. The prevalence
of depression and depressive symptoms among US youth
was relatively high but stable from 2006 to 2011 (Keyes
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et al., 2020; Mojtabai et al., 2016); depression then increased
markedly since 2012, with dramatic increases occurring
since approximately 2015 (Keyes et al., 2019, 2020).
Increases in depressive symptoms since 2012 occurred
across many age groups, but the prevalence of past-year
major depressive episodes increased most rapidly among
adolescents, with an increase from approximately 9% in
2012 to almost 13% in 2016 (Lu, 2019; Weinberger et al.,
2018). There are no definitive theories or hypotheses on
why these increases are occurring. Some have suggested
that overarching social change (e.g., delayed maturation
among adolescents) has shifted adolescents’ lives, increasing
the likelihood of distress; however, recent increases in
depressive symptoms outpace the timeframe within which
social change at a societal level typically occurs (Keyes
et al., 2019). Depressive symptoms are more endemic to
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US youth, as depressive symptoms have been increasing
across all recent cohorts of youth from 2012 onward, and
it is possible that a range of phenomena is linked to these
increases, such as heavy use of smart phones and social
media, increasing bullying, and/or declining hours of nightly
sleep (Keyes et al., 2019).

Consequently, mental health problems among young
people will be central public health concerns for the fore-
seeable future (Golberstein et al., 2019, 2020), and it is a
priority to not only document trends but also predictors
of depression (Ivey-Stephenson et al., 2020; Keyes et al.,
2020). Documenting these two aspects of depression epi-
demiology is critical for state public health efforts focused
on youth mental health, as it would provide up-to-date
details on increasing trends in mental health problems as
well as modifiable factors related to depression that could
be addressed via programs and policies. There has been a
steady amount of research related to depression prevalence
at the national level but there have been limited analyses of
state-level prevalence, which could be more fruitful for state
public health efforts. Moreover, there is limited research on
state-level trends in depressive symptoms that has simulta-
neously assessed trends in the prevalence of correlates and
predictors of depression. The Centers for Disease Control
and Prevention (CDC) has called for more systematic efforts
to integrate correlates of youth mental health into local and
state public health surveillance and programs, and namely
the correlates of adverse childhood experiences (ACEs) and
protective factors (Centers for Disease Control & Preven-
tion, 2019).

ACEs have garnered substantial attention, particularly
as they pertain to depression and well-being among young
people (Finkelhor, 2020). ACEs are measured as expo-
sure to a set of potentially traumatic events in childhood
(before age 18), including child abuse, parental substance
abuse, parental incarceration, among others (Felitti et al.,
2019). ACEs are linked to depressive symptoms (Bomysoad
& Francis, 2020; Choi et al., 2020; Crouch et al., 2020;
Elmore & Crouch, 2020), and they can be deleterious for
physical and behavioral health (Dube et al., 2003; Felitti
et al., 2019; Javier et al., 2019; Parks et al., 2018). The rela-
tionship between ACEs and depressive symptoms is even
more stark for youth with cumulative ACEs (Turney, 2020),
which is often measured as the presence of 4 or more ACEs
(Duke et al., 2010; Forster et al., 2017). The prevalence of
ACE:s has remained relatively high and stable in recent years
(Sacks & Murphey, 2018; Sacks et al., 2014). It is impor-
tant to note that while ACEs are associated with multiple
negative health-related outcomes, both in the short and long
term, there is no definitive set of ACEs (Finkelhor, 2020),
and therefore, ACE measures can often miss other traumatic
experiences such as neighborhood violence, discrimination,
among others.
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The Centers for Disease Control and Prevention (CDC)
has called for more systematic efforts to integrate protective
factors into local and state public health surveillance and
health promotion strategies because protective factors can
encourage positive outcomes despite the presence of risk
(Centers for Disease Control & Prevention, 2019). Protec-
tive factors span from individual characteristics to neighbor-
hood conditions, and they can help youth who are at risk
for depressive symptoms and ACEs (Elmore et al., 2020;
Hostinar & Miller, 2019; Liu et al., 2020). As noted by the
CDC (Centers for Disease Control & Prevention, 2019), if
present in a young person’s life, protective factors can reduce
the likelihood of negative mental, physical, and environmen-
tal health outcomes (Fergus & Zimmerman, 2005; Resnick
et al., 1997). Protective factors have far-reaching implica-
tions, particularly in relation to both depressive symptoms
and ACEs (Eiden et al., 2020; Fergus & Zimmerman, 2005;
Hostinar & Miller, 2019; Resnick et al., 1997; Scales et al.,
2004), and they are modifiable targets for programmatic
and policy efforts geared toward healthy youth development
(Catalano et al., 2012; Hostinar & Miller, 2019; Masten &
Motti-Stefanidi, 2020; Patton et al., 2016; Syvertsen et al.,
2019).

Even in the face of adversity, healthy youth development
is possible with the assistance of protective factors that range
from internal processes such as a sense of empowerment to
external processes such as positive relationships with adults
(Fergus & Zimmerman, 2005; Scales et al., 2000). Resil-
ience is the process of fostering positive outcomes despite
risk (Henry et al., 2015; Masten, 2001; Wright et al., 2013),
and protective factors increase the likelihood of resilience
(Hays-Grudo & Morris, 2020; Morris et al., 2021; Wright
et al., 2013). Protective factors can contribute to the dynamic
process, or the capacity of a dynamic system, that allows
youth to adapt successfully to challenges or disturbances
(e.g., ACEs) that threaten healthy development (Masten,
2015; Wright et al., 2013). Depression is one possible nega-
tive adaptation in presence of risk, and protective factors can
foster better outcomes, such as the absences of depression
(Henry et al., 2015; Wright et al., 2013).

Meso- to macro-level threats, such as the COVID-19
pandemic and its impact on the economy, have potential
to influence risk factors such as ACEs as well as mental
health problems among young people (Bryant et al., 2020;
Golberstein et al., 2019, 2020). Therefore, protective factors
and phenomena such as resilience, which have always been
important, have become even more critical in recent years
(Masten & Motti-Stefanidi, 2020). Yet, despite the CDC’s
calls to track the prevalence of ACEs and protective factors
among youth and their relation to mental health problems,
surveillance by local and state public health agencies have
not consistently tracked ACEs and key protective factors for
depressive symptoms among youth. For local public health
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efforts to successfully foster resilience, promote protec-
tive factors, and reduce risk, it is vital to first conduct local
assessments of issues such as prevalence of protective fac-
tors, risk factors such as ACEs, and negative adaptations to
risk such as depression (Winslow et al., 2013), but there are
no established roadmaps for such assessment in local pub-
lic health. Local public health networks tend not to have a
consistent set of frameworks and measures that can be used
to assess the prevalence of ACEs and protective factors. For
example, the CDC highlights a range of protective factors
that are important for mental health outcomes (Centers for
Disease Control & Prevention, 2019), but it is often diffi-
cult to prioritize which protective factors to track without a
clearly defined framework and set of measures.

Current Study

In this paper, we examine depressive symptoms among
Minnesota youth. Minnesota has witnessed increases in
the prevalence of mental health problems among adoles-
cents (Minnesota Department of Health, 2019), and conse-
quently, Minnesota serves as a good case study to assess how
national trends are operating at the state level. For instance,
18% of students surveyed in 2016 reported long-term mental
health, emotional, or behavioral problems, compared to 30%
in 2019 (Minnesota Department of Health, 2019).

The field of youth mental health has provided previ-
ous studies on how exposure to multiple adversities in the
absence of protective factors predicts worse mental health
outcomes (e.g., Hays-Grudo & Morris, 2020). Yet, there is
a need for systematic approaches to integrating ACEs and
protective factors into population-based public health pro-
motion strategies in order to address mechanisms that influ-
ence mental health as well as a range of mental, physical,
and environmental health outcomes for youth (Centers for
Disease Control & Prevention, 2019). There is a dearth of
research that provides examples of data, frameworks, and
measurements that addresses the need for integration of
ACE:s and protective factors into ongoing population-based
public health efforts.

We address these gaps in two primary ways. First, we
assess prevalence of depressive symptoms, ACEs, and pro-
tective factors among young people in Minnesota, and we
examine how the prevalence of all three phenomena has
changed from 2016 to 2019, a period when the prevalence
of depressive symptoms has increased at the national level.
By using unique state-level data, the project provides infor-
mation that could similarly be gathered across other states
by local public health agencies. Second, we consider how
ACE:s and protective factors relate to depressive symptoms,
and how these associations may vary over time, by utilizing
measures that can be easily translated to local communities.

We contend that this project provides a roadmap for pub-
lic health practitioners that can assist in measuring, doc-
umenting, and reporting measures in response to CDC
recommendations.

For ACEs, we use a measure that captures the prevalence
of youth who are most at risk for depressive symptoms by
assessing cumulative ACEs (i.e., 4 or more ACEs). We uti-
lize the developmental assets framework ([DAF]; Scales,
1999) to measure and assess protective factors. The concep-
tual link between DAF and positive or negative outcomes
in the presence of risk is understudied. However, there are
clear and strong overlaps between recent waves of resilience
research and the DAF (Henry et al., 2015; Sesma et al.,
2013). DAF was designed to identify predictors of positive
outcomes, and consequently positive youth development
(Sesma et al., 2013). These predictors of positive outcomes
are the main point of overlap between research on resilience
and the DAF, and they are the most beneficial aspect of the
DATF for public health assessment and surveillance. The DAF
argues that protective factors can be assessed as internal and
external assets for youth (hereafter referred to as “assets”
in accordance with the framework), and these assets can be
measured in a dichotomous manner that captures prevalence
estimates of low and/or high levels of assets among youth
(Leffert et al., 1998; Scales, 1999). These assets overlap with
the protective factors (Luthar et al., 2000), promotive factors
(Sameroff et al., 1997; Wright et al., 2013), or other assets
(Masten et al., 2009) articulated in resilience research, as
all of these constructs positively predict healthy develop-
ment despite the presence of risk (Sesma et al., 2013; Wright
et al., 2013), such as in this study, the potential absence of
depression despite the presence of high ACEs.

The DAF was also designed to provide a framework for
creating easily accessible language and measures that can
act as catalysts for community mobilization and action in
the pursuit of positive youth outcomes, making it ideal for
public health assessments and communication (Sesma et al.,
2013). DAF from the Search Institute offers a clear set of
measurements for protective factors in addition to a road-
map and an established track record for generating trans-
latable prevalence estimates of protective factors. Research
on protective factors often focuses on smaller sample sizes
that include lengthy measures with strong psychometrics;
however, dichotomous and prevalence measures, such as
those offered by DAF, are easily translated to communities
and usable in surveillance and public health practice (Briney
et al., 2012; Leffert et al., 1998).

Another key point of overlap between resilience research
and the DAF concerns cumulative protection, that is, the
presence of multiple protective factors in an individual’s
life (Hays-Grudo & Morris, 2020; Hays-Grudo et al., 2021;
Sesma et al., 2013; Wright et al., 2013). Research on the
DAF consistently shows that the power of assets lies in
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the cumulative pile-up of effects across multiple contexts
(Sesma et al., 2013). This is linked to resilience research
in that it is unlikely that a single asset is most important for
positive adaptation or positive development since positive
development can unfold through a range of pathways (Mas-
ten, 2015; Scales et al., 2004; Sesma et al., 2013). The DAF
contends that multiple assets can be integrated into a single
prevalence estimate that captures cumulative assets, or the
number of assets present in an individual’s life, helping local
public health agencies consider a range of factors rather than
attempting to prioritize a single asset to track. A growing
area of research takes seminal developmental work (e.g.,
Cicchetti et al., 2000; Masten, 2001; Rutter, 1987; Sameroff,
1975; Werner & Smith, 1992), and expands it by measuring
and assessing the impact of cumulative protective factors
among youth (Bethell et al., 2019; Hays-Grudo et al., 2021;
Morris et al., 2021; Syvertsen et al., 2019). This research
shows that cumulative protective factors can buffer against
the deleterious effects of ACEs and promote healthy youth
development (Hays-Grudo et al., 2021; Syvertsen et al.,
2019; Morris et al., 2021; Bethell et al., 2019). Moreover,
this research indicates that the inferaction of ACEs and
cumulative protective factors plays a pivotal role in ado-
lescent health, as risk for poor health and developmental
outcomes is highest for those who report high ACEs and
few protective factors (Morris et al., 2021; Bethell et al.,
2019). Consequently, the presence of ACEs increases risk
for negative health outcomes such as depression, cumulative
protection can encourage the process of positive outcomes
despite risk, and risk is highest for those who experience
adversity and low cumulative protection. The DAF offers
one approach for assessing these relationships and processes,
and it has a clear set of constructs and methods that can
operate as a roadmap for local public health efforts.

Research Questions

This project addresses three main research questions.
Research Question 1 (RQ1) asks: Did depressive symptoms,
high ACE scores, and few assets increase in 2019 compared
to 2016? We expect that the prevalence of depressive symp-
toms in Minnesota increased in 2019 compared to 2016,
similar to national level trends, based on preliminary find-
ings that mental health problems have increased among Min-
nesota adolescents (Minnesota Department of Health, 2019).
Since ACEs and assets are related to depressive symptoms in
previous research, it is possible that the prevalence estimates
of high ACEs and few assets will have similarly changed
in that same timeframe. However, it is possible that other
factors related to depression among adolescents (e.g., rac-
ism, poverty) has increased over this time frame as well,
and there is limited research on the prevalence of ACEs and

@ Springer

assets at the state level; therefore, we did not make spe-
cific hypothesis about the prevalence of high ACEs and few
assets.

Research Question 2 (RQ2) addresses the relationships
among depressive symptoms, high ACEs, and few assets.
Specifically, RQ2 asks: How do high ACEs and few assets
independently and interactively predict depressive symp-
toms in 2016 and 2019 (using a pooled sample)? Based on
research previously mentioned, we expect high ACEs and
few assets to both independently predict depressive symp-
toms in both years and interactively relate to depressive
symptoms—i.e., we expect direct effects for high ACEs and
few assets, and that depressive symptoms will vary accord-
ing to the combination of high ACEs and few assets (e.g.,
adolescents with high ACEs and few assets will be most at
risk for depressive symptoms). Finally, in Research Question
3 (RQ3), we consider disparities in depressive symptoms
according to high ACEs and few assets, focusing primarily
on whether disparities have gotten more dramatic over time.
That is, RQ3 asks: Does the change in depressive symptom
prevalence in 2019 compared to 2016 differ according to
high ACEs and few assets?

Methods
Data and Sample

Data came from the 2016 and 2019 Minnesota Student Sur-
vey (MSS), which is a statewide survey conducted every
3 years in Minnesota public schools among all students in
grades 5, 8, 9, and 11. We excluded fifth grade students
from the current analysis because they did not receive ques-
tions about ACEs. Approximately, 85% and 81% of public
school districts in the state participated in 2016 and 2019,
respectively. The MSS data are used as a census of all ado-
lescents in Minnesota, and the data are the primary source
for population-based surveillance of this age group in the
state. The study sample consisted of 110,422 adolescents
who provided data in 2016, and 105,014 who provided
data in 2019. On average, adolescents were 14.8 years old
(SD=1.32, range=12 to 19). The MSS sample is evenly
distributed in terms of sex, and the distribution across grades
(8, 10, and 11) was even across 2016 and 2019 (see Table 1).
Most adolescents in the MSS identified themselves as non-
Hispanic white in both years (69.2% in 2016 and 2019). In
terms of SES measures, most adolescents planned on attend-
ing a 4-year college (70.5% in 2016, and 67.9% in 2019), and
4.4% of adolescents skipped meals due to financial reasons
in 2016, while 4.1% did so in 2019. (For more details on
the demographic characteristics of the sample, see Meas-
ures and Table 1.) The Minnesota Department of Health’s
IRB approved the project and data collection. The study was



Adversity and Resilience Science (2022) 3:21-36

25

Table 1 Demographic characteristics: Minnesota Student Survey
2016 and 2019

2016 2019
Demographic characteristics % % p-value
Grade <.001
8th 36.14 36.72
9th 35.01 35.14
11th 28.85 28.14
Sex <.001
Male 49.25 48.02
Female 50.75 51.98
Race/ethnicity <.001
Non-Hispanic White 71.58 71.95
Non-Hispanic Black 5.14 6.00
Hispanic 9.03 5.60
Asian 5.65 6.55
American Indian/Native American ~ 1.18 1.18
Multiple/another race/ethnicity 7.43 8.72
Socioeconomic status
College plans <.001
Yes 70.52 67.85
No 29.48 32.15
Skip meals <.01
Yes 4.39 4.11
No 95.61 95.89
Total N 110,422 104,530

p-values were based on chi-square tests; total N=214,952

performed in accordance with the 1964 Declaration of Hel-
sinki and its later amendments.

Measures
Depressive Symptoms

We examined depressive symptoms via a 2-item screener
(the Patient Health Questionnaire, PHQ-2). The PHQ-2 has
been used as clinical screener for depression, and it is a reli-
able measure of depressive symptoms among adolescents
(Kroenke et al., 2003; Spitzer et al., 1999). The two screener
questions ask how often in the past 2 weeks participants
(1) had “little interest or pleasure in doing things” and (2)
were “feeling down, depressed or hopeless” (range: 0 =not
at all to 3 =nearly every day). Following previous research
(Richardson et al., 2010), we aggregated the 2 items (a total
sum ranging from 0 to 6) and created a dichotomous meas-
ure, which was generated by using a threshold total score
of greater than or equal to 3 (1 =presence of depressive
symptoms, 0 =no depressive symptoms). This threshold is

areliable measure for DSM-IV criteria for depressive symp-
toms among adults and youth (Richardson et al., 2010).

Developmental Assets

Following past research (Leffert et al., 1998), we used a total
of 10 assets available in the MSS that corresponded with the
DATF. In spite of the limited number of assets available in the
MSS, we included assets from all eight of the major catego-
ries of assets in the DAF: support; empowerment; bounda-
ries and expectations; constructive use of time; commit-
ment to learning; positive values; social competencies; and
positive identity (Leffert et al., 1998; Scales, 1999). Each
of these assets is described here, and the specific measures
and their properties used in the analysis are described in
Table 2. Support involves family support, positive family
communication, receiving support from other adults that are
nonparents, and support from neighbors or local communi-
ties (Scales, 1999). Empowerment entails adolescents having
roles in family and communities, as well as a sense of safety
(Leffert et al., 1998; Scales, 1999). Boundaries and expec-
tations involve clear rules set by families and positive peer
influence, including norms and expectations about substance
use (Scales, 1999). Constructive use of time can capture
time spent engaged in prosocial activities, such as the num-
ber of activities within which students are engaged (Leffert
et al., 1998; Scales, 1999). Commitment to learning includes
school bonding, school engagement, and achievement moti-
vation (Scales, 1999). Positive values include a range of pos-
sible values, with beliefs about alcohol use as one indicator
(Leffert et al., 1998). Social competency entails empathy,
friendship skills, cultural competence, resistance skills, and
conflict resolution (Scales, 1999). Positive identity involves
self-esteem, sense of purpose, and positive views about the
future (Scales, 1999).

These assets correspond with protective factors in resil-
ience research (Sesma et al., 2013), and the DAF demon-
strates two important aspects to consider for the measure-
ment of assets. First, dichotomous and prevalence measures
of assets are more easily translatable for use by communities
and more easily usable in public health practice, as commu-
nities often respond well to knowing whether certain issues
are common or less common (Briney et al., 2012; Leffert
et al., 1998). Research on protective factors often focuses
on smaller sample sizes that include measures with good
psychometrics (e.g., scaled measures); however, dichoto-
mous measures, as opposed to continuous measures, lend
themselves better to applied purposes (Leffert et al., 1998).
Consequently, we followed previous research (Leffert et al.,
1998) and generated binary measures instead of continuous
measure for a total of 10 assets. The cutoffs for each binary
asset measure are listed in Table 2. All cutoffs for the meas-
ures were based on whether average scores were equal to
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Table 2 Developmental assets and their measurement

Asset category Asset used for category Description of survey items Reliability
coefficient
()

Support Support received from adults and community A 5-question scale with response options ranging a=0.83

from 1 =not at all to 5= very much. The dichoto-
mous measure for support was based on an average
score of “quite a bit” or more—i.e.,> =4 (Leffert
et al., 1998)

Empowerment Included in family tasks A 3-question scale that included items such as “I a=0.81
am included in family tasks and decisions” (range:
1=not at all or rarely to 5=extremely or almost
always). The dichotomous measure of empower-
ment was based on an average score of “very or
often”—i.e.,> =3 (Leffert et al., 1998)

Empowerment Safety A 4-item scale that included items such as “I feel a=0.81
safe at home,” and “I feel safe at school” (range:
1 =strongly disagree to 4 =strongly agree), with a
cutoff for having the asset based on an average score
of “agree” or more—i.e.,> =3
Boundaries and expectations Parental norms Parental norms about substance use consisted of a=0.91
4-item scale. It captured approval/disapproval of
cigarettes, marijuana, alcohol, prescription drug use
not prescribed to the student, and e-cigarette use
(range: 1 =not at all wrong to 4 =very wrong). The
dichotomous measure for anti-substance use norms
among parents was based on an average score of
“wrong” or “very wrong”’—i.e.,> =3
Boundaries and expectations Peer norms Same questions as parental norms were asked again ~ «=0.92
but for peers rather than parents, and the dichoto-
mous measure for anti-substance use norms among
peers was similarly based on an average score
of>=3
Constructive use of time Number of activities Eight dichotomized activities (more than 1 day per):  Count
sports/rec/school/in-house teams; school-sponsored
activities or clubs that are not sports such as drama;
tutoring/homework help/academic program; leader-
ship activities; artistic lessons; physical activities
lessons not for sports teams; other community clubs
such as 4-H; and religious activities such as a youth
group. A dichotomy of greater than 2.5 activities
versus less than 2.5 activities was used (Leffert
et al., 1998)

Commitment to learning School engagement A 7-item scale consisting of survey items such as, a=0.85
“being a student is one of the most important
parts of who I am” (scale: 1 =strongly disagree to
4 =strongly agree). The cutoff for having the asset
was an average score of “agree” or more—i.e.,> =3

Positive values Beliefs about alcohol use A two-item scale that included beliefs about whether «=0.84
parents and other adults should clearly communi-
cate with their children about the importance of
not using alcohol, and whether drinking alcohol is
never a good thing for anyone at their age (range:
1 =strongly disagree to 5 =strongly agree). The
dichotomous metric for having this asset was based
on an average score of “agree” or more—i.e.,> =4

@ Springer



Adversity and Resilience Science (2022) 3:21-36 27
Table 2 (continued)
Asset category Asset used for category Description of survey items Reliability
coefficient
(o)
Social competency Empathy, emotional regulation, resistance A 9-item scale that included items such as “I express a=0.84
feelings in proper ways,” “I stay away from bad
influences,” and “I am sensitive to the needs and
feelings of others” (range: 1 =not at all or rarely to
4 =extremely or almost always;); the dichotomous
cutoff for having this asset was an average score of
“very or often” or more—i.e.,> =3
Positive identity Self-esteem, positive views about self A 5-item scale that included items such as “I feel a=0.84

good about myself” (range: 1 =not at all or rarely to
4 =extremely or almost always;); the dichotomous
cutoff for having this asset was an average score of
“very or often” or more—i.e.,> =3

or greater than “agree” for scales ranging from “strongly
disagree” to “strongly agree,” “quite a bit” for scales rang-
ing from “not at all” to “very much,” and “very or often”
for scales ranging from “not at all or rarely” to “extremely
or almost always” (see Leffert et al., 1998; Scales, 1999).
Similar to past research (see Leffert et al., 1998), we found
that this method of creating dichotomous measures loses
variability, but in comparisons with standardized continuous
distributions of the scales, there was good correspondence
in the prevalence of adolescents who possessed the asset
using the binary measures vis-a-vis adolescents who were
0.5 standard deviations above the mean using continuous
distributions. This also increases the comparability of this
study’s findings to other research.

Second, these assets protect against negative outcomes
despite risk, especially if individuals possess multiple assets.
That is, the importance of cumulative assets for positive
outcomes is a key tenet of the DAF. Research on the DAF
indicates that youth or adolescents with few assets, meas-
ured as the bottom quartile of the distribution of cumulative
assets, consistently experience negative health outcomes
(Sesma et al., 2013). We measured assets in this manner:
few assets versus not few assets. Consequently, we per-
formed three steps to create our final measure that captured
whether students had few development assets (Leffert et al.,
1998; Scales, 1999): (1) we constructed binary measures of
each asset by determining whether adolescents possessed a
respective asset based on the distribution of an asset meas-
ure (i.e., distribution of continuous scales); (2) based on the
10 available development assets, we generated 10 dummy
variables, and then created a count of the number of assets
possessed by adolescents; and (3) after generating the count
measure, we constructed a final dummy variable based on
the distribution of the count metric (Scales, 1999). We gen-
erated a dummy variable that captured few developmental
assets, which was defined as being in the bottom quartile of
the distribution of the 10-asset count measure (Leffert et al.,

1998; Scales, 1999; Scales et al., 2000). This measure cap-
tured whether adolescents had few assets (2 or fewer assets)
versus not few assets (3 or more assets). The final cumula-
tive assets measure also had good psychometric properties
(ax=0.75). All factors contributed well to the overall meas-
ure based on item-test correlations and average inter-item
covariance.

ACEs

Even though previous research on ACEs has used a number
of ACEs that could amount to up to 10 total ACEs, not all
ACEs from previous research were included in the MSS.
Therefore, we followed previous research on ACEs that has
used the MSS (Forster et al., 2017; Parks et al., 2018) and
examined a total of seven separate ACEs that were available
within the MSS data in 2016 and 2019: parental incarcera-
tion; parental alcohol abuse; parental illegal or prescription
drug abuse; verbal abuse; physical abuse; exposure to paren-
tal intimate partner violence; and sexual abuse by a family
member. We generated seven dummy variables (1 =yes,
0=no) for each ACE. Based on past research (Anda et al.,
1999; Duke et al., 2010; Parks et al., 2018), we created a
measure for high cumulative ACEs (1 =4 or more ACEs,
0=3 or fewer ACEs).

Covariates

Covariates included grade in school (grades 8, 9, and 11),
sex, race/ethnicity, and socioeconomic status. Dummy vari-
ables were used for grades 8, 9, and 11. Sex was measured
as 1 =male, 0 =female. Dummy variables were used for
race/ethnicity (non-Hispanic white, non-Hispanic Black,
Hispanic, Asian, American Indian/Native American, and
another race/ethnicity option or multiple races/ethnicities).
Race and ethnicity were included as a proxy for discrimina-
tion and racism. Socioeconomic status was assessed using
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(1) dummy variables for skipped meals due to financial rea-
sons and (2) definitive plans to attend a 4-year college (see
Parks et al., 2018; Patrick et al., 2020). Survey data from
national surveys demonstrate that having definitive college
plans (versus not having definitive plans to attend a 4-year
college) can serve as a proxy for present and future SES (for
example, see Patrick et al., 2020). Previous analyses have
demonstrated that there are disparities in depression, high
ACE:s, and few assets, particularly according to SES. Con-
sequently, we account for these disparities by adjusting for
demographics, and we adjust for grade in school to account
for any potential age effects.

Statistical Analysis

Addressing RQ1, we used descriptive statistics (2 tests) to
examine how the prevalence of depressive symptoms, high
ACEs (>=4 ACEzs), and few assets (<=2 assets) changed
across survey years (2016 and 2019). For RQ1, we also com-
pared demographics across 2016 and 2019 using descriptive
analyses. We ran a series of multivariable logistic regression
models to determine if the change between 2016 and 2019
in depressive symptoms, high ACEs, and few assets was sta-
tistically significant adjusting for age (grade in school), sex,
race/ethnicity, SES, and school clustering (using a pooled
sample). Logistic regression models are optimal because
they allow for regression analyses of a binary outcome, and
we can assess relationships (e.g., differences between survey
years) adjusting for covariates. We use odds ratios, as they
provide a metric for deciphering the strength of relation-
ships/effect sizes. We used post-estimation (margins in Stata
v.15) commands to obtain predicted probabilities for depres-
sive symptoms, high ACEs, and few assets across survey
years, adjusting for all other covariates and school cluster-
ing. We also conducted supplemental analyses for RQ1 that
examined the differences in predicted probabilities between
2016 and 2019 for all demographic groups to ensure any
differences were not the result of major differences across
demographic groups—i.e., age effects. Students were nested
within schools, and all analyses adjusted for this clustering
by using cluster-adjusted standard errors.

We addressed RQ2 and RQ3 by using logistic regression
models that used depressive symptoms as an outcome and
high ACEs and few assets as primary predictors, adjusting
for all covariates in previous models and school cluster-
ing. For RQ3, we tested interaction effects on multiplica-
tive and additive scales (Dow et al., 2019). Our models had
sufficient power to detect strong relationships for interac-
tions in logistic regression models using log-odds and odds
ratios (Demidenko, 2008). For additive scales, we predicted
marginal probabilities with covariates at their mean values
(Dow et al., 2019). For both interactions, we examined a
three-way interaction between waves (2016 vs. 2019), high
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ACEs (>=4 ACEs vs. <4 ACEs), and few assets (<=2
assets vs.> 2 assets). We provided post-estimation results
for predicted scores of depressive symptoms across years
for different groups based on possible combinations of high
ACEs and few assets that result from the interaction (i.e.,
few assets [< =2] and high ACEs [> =4]; few assets [< =2]
and not high ACEs [<4]; not few assets [>2] and high ACEs
[>=4]; and not few assets [>2] and not high ACEs [<4]).
These predicted scores compared differences within survey
years as well as differences in the change across survey years
for the four possible combinations of high ACEs and few
assets. All post-estimation comparisons adjusted for multiple
comparisons using Bonferroni method. List-wise deletion
was used for missing data, and supplemental analyses used
multiple imputation for regression analyses and found no
major changes in results and conclusions.

We also conducted supplemental analyses that used a
higher cutoff for depressive symptoms since there is a trade-
off between sensitivity and specificity with different cutofts
for the PHQ-2 (Kroenke et al., 2003). The cutoff of greater
than or equal to 3 is the optimal balance of sensitivity and
specificity (Kroenke et al., 2003). However, a score of > =4
offers a slightly better specificity score and positive predic-
tive value for clinical depression (but with a markedly lower
sensitivity score; Kroenke et al., 2003). Consequently, we
conducted supplemental analyses that used this > =4 cut-
off to assess depressive symptoms using the measure with
slightly better specificity.

Results

Depressive Symptoms, High ACEs, and Few Assets
Across Waves

There were moderate and statistically significant increases
in the adjusted prevalence of depressive symptoms, high
ACEs, and few assets between 2016 and 2019 (see Fig. 1).
Estimates for adjusted change across 2016 and 2019 for the
entire population and each demographic group are presented
in Supplemental Table 1. The pattern of change between
2016 and 2019 generally holds for percent change and abso-
lute change across all demographic groups (Supplemental
Table 1). The percent change was highest for prevalence of
high ACEs, followed by prevalence of few assets and depres-
sive symptoms (Supplemental Table 1). Due to the large
sample size and small differences in raw change in preva-
lence, odds ratios were used to examine effect sizes for the
change between 2016 and 2019, and to compare the effect
size across the outcomes. For depressive symptoms, the odds
ratio was 1.03 (95% CI=1.00, 1.05), and the odds ratios
were 1.21 (95% CI=1.15, 1.28) for ACEs and 1.20 (95%
CI=1.14, 1.25) for few assets. In 2019 relative to 2016, the
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21.6% 22.0%

All differences between years were statistically significant (p<.001)

Percent of Youth

Depression High ACEs Low Assets
Depression, Low Assets and High ACEs by Year

m2016 2019
ACEs=Adverse childhood experiences

Fig. 1 Prevalence of depressive symptoms, high ACEs, and few
assets by year among Minnesota youth

odds of experiencing depressive symptoms increased by 3%,
and the odds increased by 21% and 20% for experiencing
high ACEs and few assets, respectively. These effect sizes
indicate low to moderate increases between 2016 and 2019,
with larger increases occurring for high ACEs and few assets
compared to depressive symptoms.

Predicting Depressive Symptoms with High ACEs
and Few Assets

Shown in Table 3 (Model 1), in the pooled sample, the
odds of reporting depressive symptoms increased by 174%
for adolescents who reported high ACEs compared to
few/no ACEs, adjusting for covariates (AOR=2.74; 95%
CI=2.61, 2.89). The odds of exhibiting depressive symp-
toms increased by 213% for adolescents who reported few
assets (2 or fewer) relative to not few assets (AOR =3.13;
95% CI1=3.00, 3.26). The increase in depressive symptoms
between 2016 and 2019 became nonsignificant after adjust-
ing for high ACEs and few assets. Associations for covari-
ates are shown in Table 3 (Model 1).

Interaction Results

For the three-way interaction term for survey year, high
ACEs, and few assets, the joint test was statistically signifi-
cant (x2=3000.42, df=7, p<0.001). The additive three-
way interaction was also statistically significant (x2=19.38,
df=4, p<0.001). Figure 2 and Table 4 demonstrate the key
components of this three-way interaction via post-estimation
predicted probabilities of depressive symptoms. Figure 2
shows the predicted probabilities of depressive symptoms
for the four possible combinations of ACEs and assets. The
high ACEs and few assets group (group 1) had the high-
est probability of depressive symptoms in both 2016 and
2019, and this group exhibited the largest increase in per-
centage points between 2016 and 2019 (5.6%; S.E.=2.07;

Table 3 Multiple logistic regression predicting depressive symptoms
based on year, adverse childhood experiences, few assets, and demo-
graphic characteristics

Model 1

Variables AOR  (95% CI)
Wave (vs. Year 2016)

Year 2019 0.98 (0.96, 1.01)
High ACEs (4 or more) 2.74 (2.61,2.89)  **x*
Few assets 3.13 (3.00, 3.26)  ***
Grade (vs. 8th)

9th 1.07 (1.03, 1.11) s

11th 1.13 (1.08,1.18)  *=*
Male 0.51 (0.49,0.52)  *x*
Race/ethnicity

Non-Hispanic White (reference)

Non-Hispanic Black 1.17 (1.10, 1.23)  ***
Hispanic 1.22 (1.16, 1.27)  ***
Asian 1.29 (1.22,1.36)  **%*

American Indian/Native American ~ 1.38 (1.25,1.52)  #**

Multiple/another race/ethnicity 1.46 (1.40,1.52)  ***
College plans 0.68 (0.66,0.70)  ***
Skips meals 2.34 (2.23,2.46) ¥

Note. N=214,952; Model 1 does not include interaction terms
p<0.001

p<0.05). The 2 groups with few assets but not high ACEs
(group 2) and not few assets but high ACEs (group 3) had
relatively similar predicted scores for depressive symptoms,
and both groups had higher percentages than the group with
not few assets and not high ACEs (group 4). The two groups
of either few assets or high ACEs (groups 2 and 3) also
exhibited increases in depressive symptoms between 2016
and 2019 (respectively, change between years was 1.9%
and 0.7%); however, the increases for both groups were not
statistically significant. The group with not few assets and
not high ACEs (group 4) had the lowest predicted score
for depressive symptoms in both 2016 and 2019, and this
group exhibited a small, nonsignificant decrease in depres-
sive symptoms between 2016 and 2019 (-0.5%; S.E.=0.20;
p>0.05).

Table 4 presents differences in depressive symptoms
within and across years for all groups based on the four
possible combinations of assets and ACEs. All group dif-
ferences within survey years were statistically significant,
except for the difference between the two groups that had
either high ACEs without few assets (group 3) or few assets
without high ACEs (group 2). The difference in the change
in depressive symptoms between 2016 and 2019 was larger
and statistically significant for the group with few assets and
high ACEs (group 1) compared to the group without few
assets and without high ACEs (group 4; difference =6.16%;
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Fig.2 Adjusted probabilities of

: : 70%
reporting depressive symptoms * . For change b 2016.2019: *—p<.05
by assets and ACEs groups, 0% ) 58.6% or change between X : *=p<.
2016 and 2019 53.0%
20% 42494427 42.3%43.0%
40% I
30%
18.6% %
20% 0181
10%
0%
Group 1 Group 2 Group 3 Group 4
High risk both Low assets only High ACEs only Low risk both
(<=2 assets, >=4 ACEs) (<=2 assets, <4 ACEs) (>2 assets, >=4 ACEs) (>2 assets, <4 ACEs)
ACEs=Adverse childhood experiences w2016 =2019
Table 4, .A.djusted predic.ted Differences within 2016 Differences within 2019 Differences in
probabilities for depressive between-year change
symptoms across years and by
ACEs and assets Differences within and % (S.E.) % (S.E.) % (S.E.)
across years by groups
Group 1 vs. group 2 10.61 (1.72) Ak 14.30 (1.54) HAE 3.69 (2.33)
Group 1 vs. group 3 10.67 (1.87) Gl 15.70 (1.72) HoAE 5.03 (2.58)
Group 1 vs. group 4 34.35 (1.54) ok 40.51 (1.39) HoAk 6.16 (2.07) *
Group 2 vs. group 3 0.07 (1.24) 1.40 (1.20) 1.33 (1.71)
Group 2 vs. group 4 23.74 (0.76) ok 26.21 (0.73) HAk 2.47 (1.03)
Group 3 vs. group 4 23.67 (1.02) ok 24.81 (1.00) oAk 1.14 (1.03)

ke

f=p<.001; **¥=p<.01; ¥*=p<.05;+ =p<.10

Comparisons were adjusted for multiple comparisons using Bonferroni correction

Estimates adjusted for all covariates and for school clustering

ACEs, adverse childhood experiences

Group description:

Group 1—high risk for both (<=2 assets,> =4 ACEs)
Group 2—few assets only (<=2 assets, <4 ACEs)
Group 3—high ACEs only (> 2 assets,> =4 ACEs)
Group 4—low risk for both (>2 assets, <4 ACEs)

S.E.=2.07; p<0.05). Put differently, the change between
2016 and 2019 was most dramatic for this group of adoles-
cents with few assets and high ACEs relative to adolescents
with relatively low risk (not few assets and not high ACEs).
Further, the disparity in depressive symptoms experienced
by adolescents with few assets and high ACEs worsened
over time relative to adolescents who did not have few assets
and high ACEs.

Supplemental Results

All results described above held using the depressive
symptom measure with greater specificity (> =4). The
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percentage point change and percent change were larger
for the measure with higher specificity. For instance, the
odds ratio was 1.11 (95% CI=1.07, 1.14), indicating that
in 2019 relative to 2016, the odds of experiencing depressive
symptoms increased by 11%, which is a larger effect size
compared to the measure depression measure of > =3. In
addition, unlike the > =3 measure, the adjusted absolute
change between 2016 and 2019 was statistically significant
and the change was similar and statistically significant across
all demographic groups. Moreover, with the > =4 measure,
the increase in depressive symptoms between 2016 and 2019
remained statistically significant after adjusting for high
ACEs and few assets (AOR=1.07;95% CI=1.04, 1.10).
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Discussion

Prevalence of depressive symptoms, high ACEs, and few
assets is a challenge in Minnesota. In 2019, approximately
22% of adolescents exhibited depressive symptoms in
Minnesota. We found that nearly 8% and 4% of Minnesota
adolescents in 2019 reported few developmental assets
and high ACE:s, respectively. These results indicate that
thousands of students are experiencing depressive symptoms,
as well as low numbers of protective factors or high levels
of risk. Additionally, in addressing RQ1, we found that the
prevalence of depressive symptoms, high ACEs, and few
developmental assets among adolescents in Minnesota
have similarly increased since 2016. Put differently, the
prevalence of high ACEs and few assets have increased in
parallel fashion with depressive symptoms among Minnesota
adolescents. However, the increase in depressive symptoms
was dramatically smaller than the increase in prevalence of
high ACEs and few assets. These results for RQ1 indicate
that not only is depression increasing among adolescents, but
the phenomena that increase risk for the negative outcome of
depression have also increased, and have done so in a more
pronounced fashion.

Research on mental health, resilience, and healthy
youth development show that depression can be under-
stood as a maladaptation or negative outcome in the pres-
ence of risk (Hays-Grudo & Morris, 2020; Henry et al.,
2015; Sesma et al., 2013; Wright et al., 2013), and ACEs
increase the risk for negative health outcomes such as
depression (Hays-Grudo & Morris, 2020; Hays-Grudo
et al., 2021; Wright et al., 2013). Moreover, protective
factors can encourage resilience, or the occurrence of posi-
tive outcomes (i.e., no depression) despite the presence of
risk (Henry et al., 2015; Masten et al., 2009; Wright et al.,
2013). The DAF corresponds with this research in child
and adolescent resilience, primarily through the constructs
of protective factors as well as the notion that cumulative
protection in the form of the number of protective fac-
tors in an individual’s life provides the greatest chance
for positive outcomes to occur, despite the presence of
risk (Sesma et al., 2013). As expected, high ACEs and
few assets independently predicted depressive symptoms
in pooled analyses, and the inclusion of these measures
as covariates made the difference between survey years
nonsignificant, indicating the importance of both ACEs
and assets for the change in depressive symptoms. Con-
sequently, our results for RQ2 support previous research
by demonstrating that (1) the presence of high ACEs
increases risk for negative outcomes such as depression,
(2) low protection in the form of few assets increases risk
for negative outcomes, and (3) the interaction of assets
and ACEs matters for risk, in that having more assets can

protect against the risk of negative outcomes despite the
presence of risk. Put differently, adolescents with either
high ACEs or few assets were more at risk for depressive
symptoms compared to adolescents without high ACEs or
without few assets, and adolescents with high ACEs and
few assets were at even more risk for depressive symptoms
relative to all other adolescents, as these adolescents had
low protection in the presence of high risk.

RQ3 focused on the intersection of cumulative protective
factors and risk in the form of ACEs, particularly in associa-
tion with recent increases in the prevalence of depression.
We found that high ACEs and low assets interacted with sur-
vey year (2016 vs. 2019) in terms of predicting depression.
We focus this discussion of RQ3 by considering the additive
interaction results and specifically the prevalence of depres-
sive symptoms across adolescents with high ACEs and/or
few assets to highlight interaction results. Previous research
has not considered how increases in prevalence of depressive
symptoms over time vary across groups of adolescents with
high ACEs and/or few assets. We were able to determine
that adolescents with high risk (high ACEs) and low protec-
tion (few assets) were more at risk for depressive symptoms
compared to their counterparts, and they disproportionately
experienced the increases in prevalence of depressive symp-
toms in 2019 relative to 2016. That is, the prevalence of
depressive symptoms increased most dramatically among
adolescents with high ACEs and few assets relative to other
groups of adolescents. The prevalence of depressive symp-
toms among adolescents without high ACEs and without
few assets did not change between 2016 and 2019 (i.e., the
most prevalent group of adolescents), indicating depressive
symptoms prevalence is increasing primarily among adoles-
cents with high risk for negative outcomes and few protec-
tive factors that buffer against this risk. The magnitude of the
difference across survey years for adolescents without high
ACEs and without few assets was not necessarily meaning-
ful, whereas the increase among adolescents with high ACEs
and with few assets was marked. It is also important to note
that there were increases in the prevalence of depression
among adolescents with high risk only (high ACEs/not few
assets) or low protection only (not high ACEs/few assets),
but these increases were also not nearly as marked.

As previously noted, there are no definitive theories or
hypotheses on why increases in depressive symptoms, and
based on this study, ACEs and few assets as well, are occur-
ring among all youth. It is possible that overarching social
change has shifted adolescents’ lives, thus increasing the
likelihood of distress (Keyes et al., 2019). It is also possible
that these trends are endemic to US youth or that these pat-
terns are limited to certain cohorts based on cohort-specific
phenomena such as the Great Recession (Keyes et al., 2019).
Similar to past research, we found that increased depressive
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symptoms, high ACEs scores, and few assets occurred
across all age groups, which raises the possibility of period
effects. Possible period effects could range from the influ-
ence of heavy smart phone and social media use to increased
cyber bullying (Keyes et al., 2019).

Implications for Local and State Public Health

The CDC has called for systematic efforts to integrate ACEs
and protective factors into state and local public health sur-
veillance, particularly in relation to key public health issues
such as youth mental health problems (Centers for Disease
Control & Prevention, 2019). However, there is limited
research on how to systematically integrate consistent meas-
ures of ACEs and protective factors into local and statewide
population-based surveillance. This project offers a roadmap
for addressing these calls, relying on the DAF to measure
and assess protective factors for positive youth outcomes.
All three measures (depressive symptoms, high ACEs,
few assets) used in the current project were rooted in
approaches that ensured high sensitivity in terms of accu-
rately measuring the intended phenomena. Metrics for
depressive symptoms and ACEs have been frequently
used in research. In comparison, the current project used
a metric for few assets that, while sound and based in
past research, was recently introduced in epidemiologi-
cal research (e.g., Hays-Grudo et al., 2021; Morris et al.,
2021; Bethell et al., 2019). Prior studies on community-
based prevention indicates that the bottom quartile of the
number of reported protective factors (i.e., <2 assets out
of 10 in the current study) captures youth who definitively
have low levels of protective factors (Leffert et al., 1998;
Scales, 1999). The approach used here (i.e., a dichoto-
mous measure that captures the prevalence of few assets)
is different relative to measure rooted in continuous scales.
Previous research has labeled these two approaches as
“empirical” for continuous scales and “applied” for prev-
alence measures, primarily because the applied approach
that uses dichotomous measure is more easily translated to
communities and usable in public health practice (Briney
et al., 2012; Leffert et al., 1998). The detailed informa-
tion on the prevalence of few assets can be reported to
local communities as an additional resource to guide local
efforts focused on reducing risk and promoting protec-
tive factors. Further, the use of prevalence estimates can
bypass the difficulties in reporting and explaining levels
of continuous scales for protective factors relative to the
ease of reporting prevalence estimates (Briney et al., 2012;
Scales, 1999). The current study’s approach, rooted in the
DAF, offers local and state public health agencies a single
measure to track over time since the DAF contends that
cumulative protection is key for promoting positive youth
outcomes, similar to how cumulative protective factors
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offers opportunity for resilience despite the presence of
risk. Therefore, this approach might also help for surveil-
lance purposes because a single measure of protective
factors can be tracked and shared with communities and
funding agencies.

In sum, in support of similar calls to action (Auerbach
& Miller, 2018; Hawkins et al., 2012; Hays-Grudo et al.,
2021), our findings offer the key implication that state
public health agencies should emphasize strategies that
focus on tracking and promoting cumulative protective
factors among youth. Public health efforts need to focus on
maintaining and establishing capacity (internally in public
health departments and state public health infrastructure, as
well as externally in local communities) to document and
disseminate prevalence of multiple protective factors. This
capacity would help to guide evidence-based policies and
interventions geared toward reducing risk and promoting
protective factors for youth well-being, having implications
for mental health and other important youth health outcomes
such as violence, sexual violence, and substance use.

Additionally, our findings support arguments for uni-
versal programs and policies that holistically advance
up-stream strategies that could prevent ACEs as well as
increase cumulative protective factors, thereby support-
ing prevention across many areas. Evidence-based youth
programs can increase protective factors at multiple levels,
including peers, families, and communities (Oesterle et al.,
2018). Such programs can also directly address ACEs.
Public health researchers and practitioners need to address
both the societal conditions that contribute to ACEs, as
well as implement evidence-based programs that contrib-
ute to promoting cumulative protective factors that help all
youth, especially youth exposed to ACEs. A prime exam-
ple of such universal programs is the Communities That
Care (CTC) model (Hawkins et al., 2012). CTC is rooted
in principles from the field of prevention science, such
as the social development model, with a focus on indi-
vidual, community, family, and peer-group factors related
to social and health problems. While we argue the measure
of cumulative protective factors is helpful for surveillance
purposes, we do not want to eliminate the importance of
assessing the prevalence of separate protective factors
within states and local areas—such assessments could help
to determine if capacity is needed for addressing specific
factors, which would allow for a tailoring to local areas.
Public health agencies need to continue to implement
issue-specific programs and policies in order to provide
and improve access to treatment for depression among
youth. Yet for population-based surveillance and report-
ing purposes, the metric used in the current project would
provide a succinct and applied measure allowing state and
local agencies to incorporate protective factors into ongo-
ing efforts in accordance with CDC recommendations.
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Limitations

This study had several limitations. As with all secondary data
analyses, this study is limited by the measures that were avail-
able in this surveillance instrument. The asset of boundaries
and expectations is a measure that could be highly depend-
ent on cultural context, and therefore, this measure may not
translate across cultures and is a potential limitation of the
current study. It is also important to note that the PHQ-2 is a
limited measure of depression and it is primarily used to screen
youth for depressive symptoms in order to provide a referral
to a longer screening process as well as potential treatment in
clinical settings (Kroenke et al., 2003, 2009). As noted, there
are also tradeoffs in the different cutoffs for the PHQ-2; and
to avoid any potential biases in the measure, we conducted
supplemental analyses that used a higher cutoff for depres-
sive symptoms that has a greater predictive value of clinical
depression (Kroenke et al., 2003, 2009; Spitzer et al., 1999).
Our results held in these supplemental analyses, and generally,
the main patterns were even more pronounced with this PHQ-2
score that exhibited greater specificity.

Findings on the differences in depressive symptoms, ACEs,
and assets between 2016 and 2019 could be the result of age,
period, or cohort effects. The current study demonstrated that
all trends in depressive symptoms, ACEs, and assets were
present for all age groups, thus eliminating potential for age
effects. However, we could not eliminate the possibility of
period or cohort effects. It could be possible that overarching
environmental issues have produced period or cohort effects,
such as overall decreases in certain supports for youth over
time (e.g., school programs) or trends in unmeasured stress-
ors (e.g., discrimination, political climate). Research should
examine additional years of data in the future and continue to
examine trends in mental health problems, ACEs, and assets
over time, specifically focusing on how age, period, or cohort
effects might explain the patterns of increasing depressive
symptoms, high ACEs, and few assets. Future surveillance
efforts could also attempt to capture prevalence of few assets
and high ACEs over time and across geographical space (e.g.,
counties, neighborhoods, schools). It is possible that local
changes and phenomena have contributed to the trends found
at the state level in the current study; for instance, changes in
more local environments such as neighborhoods (e.g., racial/
ethnic segregation, changes in the concentration of poverty and
wealth) could have contributed to aggregate trends at the state
level in depressive symptoms, ACEs, and assets over time.

Conclusion

We found that the prevalence of depressive symptoms
remains high in Minnesota and that this prevalence has
increased in 2019 relative to 2016. Adolescents with high

ACEs and/or few assets were more at risk for depressive
symptoms compared to their counterparts, as adolescents
with high ACEs and/or few assets had the highest preva-
lence of depressive symptoms in general. Additionally, the
increase in depressive symptoms prevalence in 2019 rela-
tive to 2016 was disproportionately experienced by adoles-
cents with high ACEs and few assets. Public health agencies
should develop capacity to engage in state and local level
surveillance of mental health problems, ACEs, and protec-
tive factors among adolescents. Documenting the prevalence
of high ACES and few assets appears to be a particular fruit-
ful approach for local public health efforts. It may also prove
useful to other public health efforts directed towards youth
health promotion, many of which would benefit from an inte-
gration of risk and protective factors.
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