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Policy Points:

� Social indicators of young peoples’ conditions and circumstances, such
as high school graduation, food insecurity, and smoking, are improv-
ing even as subjective indicators of mental health and well-being have
been worsening. This divergence suggests policies targeting the social
indicators may not have improved overall mental health and well-being.

� There are several plausible reasons for this seeming contradiction. Avail-
able data suggest the culpability of one or several common exposures
poorly captured by existing social indicators.
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� Resolving this disconnect requires significant investments in
population-level data systems to support a more holistic, child-
centric, and up-to-date understanding of young people’s lives.

Keywords: population health, mental health, child health, adolescent health,
well-being, population surveillance, health status indicators.

Monitoring population health is one of the 10
essential services of public health.1 Accurate information on
current and emerging threats to the public’s health forms the

basis for high-quality research, practice, and policy. For this reason, crit-
ical appraisal of the measures and data systems tracking the nation’s
health is a persistent necessity.

A growing body of research highlights the importance of childhood
mental health and well-being over the rest of the lifecourse.2–4 Cur-
rently, we use two data streams to examine the extent to which children
and adolescents are thriving. The first data stream includes indicators
of the specific conditions and circumstances of young people, such as
rates of low birthweight, obesity, food insecurity, reading and math pro-
ficiency, high school graduation, substance use, and similar factors. In
what follows, we will refer to such measures as social indicators, because
they are the metrics by which the population benefits of social policy are
commonly assessed. The second data stream includes direct measures of
mental health and well-being, such as symptoms of depression and anx-
iety as well as measures of positive mental and emotional health such as
life satisfaction and self-esteem. In what follows, we will refer to such
measures as subjective indicators of mental health, because they are based on
self-reported perceptions, feelings, and experiences.

This essay assesses the available information on population-level men-
tal health and well-being for young people in the United States and
explores candidate reasons why the social indicators are moving in
the opposite direction from the subjective indicators. Because of the
limitations of existing data, we cannot determine for certain what
is causing this divergence. Instead, we provide recommendations for
how health monitoring can be strengthened to better understand what
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matters to young people, and design appropriate supports for their
thriving.

Measures of Child and Adolescent
Thriving

Together, the social and the subjective indicators provide complemen-
tary views of child and adolescent thriving. While distinct conceptually,
they might be expected to move in tandem. Children and adolescents
who graduate high school on time and never experience food insecurity
can be expected to have higher self-esteem and lower anxiety relative
to their disadvantaged counterparts, since educational attainment and
financial security in adulthood are consistently correlated with better
mental health.5–11 Hence at the population level, times and places that
have high values for social indicators should similarly be expected to
have greater levels of subjectively experienced mental health and well-
being. Although the correlation should not be expected to be perfect,12

it should be observable; and, indeed, for several decades there hadbeen a
close relationship between these indicators. For example, analysis of the
Child and Youth Well-Being Index (CWI),an aggregation of national
social indicatorsfrom 1975 to 2003 documented a strong correlation
(ρ = 0.65) with a measure of life satisfaction from a nationally rep-
resentative sample of high schoolers from the Monitoring the Future
study.13

One of the benefits of using social indicators to measure children’s
mental health and well-being is that they are collected with high fre-
quency and subgeographic granularity. Population-level information on
high school graduation and birthweight are collected annually, and other
measures such as obesity and tobacco use are routinely sampled through
instruments like the Youth Risk Behavior Surveillance Survey and the
National Survey on Drug Use and Health, each of which has an an-
nual sample size approaching 15,000 youth. The density of this data
makes visible the trends in the social indicators over time, across states,
and often within states. Such dimensionality helps researchers track
emerging issues and make inferential comparisons across jurisdictions
with different policy regimes for research, practice, and policymaking
purposes.
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To further facilitate comparisons, social indicators are often aggre-
gated into a single composite index of thriving. Severalexamples in-
cludethe aforementioned CWI, and the more recent and widely used
Annie E. Casey Foundation’s KIDS COUNT Index.14,15

In contrast to the data on social indicators, there are several well-
documented weaknesses in population health monitoring systems for
existing subjective mental health and well-being indicators.16,17 First,
the few measures that are collected at scale often face critical limita-
tions, such as comparability over time, reliance on parent-report, and
single point-in-time measurement. Second, the sparseness of data across
geography, race/ethnicity, and class restricts the set of statistical tools
available for hypothesis testing, and inhibits necessary efforts towards
documenting inequities. Third, monitoring is spread over several dif-
ferent data systems, each with their own particular focus. This raises
challenges for comprehensive analysis of mental health’s various social,
political, commercial, and other nonmedical determinants.

These weaknesses of existing subjective mental health and well-being
indicators, alongside the greater density and consistency of the social in-
dicators, has resulted in a public health monitoring that skews substan-
tially towards the social indicators. As a result, beyond being tracked for
their own value, the social indicators have taken on a secondary role of
proxying for the subjective indicators. However, this was only defensi-
ble because for decades the social indicators performed reasonably well in
this function.13 Since 2012 or so, this has changed: social indicators have
continued to improve, while subjective indicators have sharply declined.
Figure 1 presents this pattern visually, tracking trends in two social indi-
cator composite indices, the CWI and KIDS COUNT index, alongside
an average life satisfaction score using a seven-point scalar instrument
from the Monitoring the Future Study from 1990 through 2019.14,18,19

In addition to the downturn in average life satisfaction among ado-
lescents, similar trends over the same period have been found for a dis-
tinct but related subcategory of subjective indicators, which we refer
to as mental distress. These are a set of nonspecific, internalized symp-
toms ranging in severity from subclinical levels that can still greatly
affect general quality of life, to more acute levels potentially resulting
in self-harm or suicide. 20-22 The declines in measures of mental distres-
sare further consistent with clinical studies documenting rising levels
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Figure 1. National Trends in Social and Subjective Indiciators of Child
and Adolescent Mental Health and Well-Being in the United States,
1990-2019.

Source: Child and Youth Well-Being Index (CWI) is available from Ken
Land and coauthors at https://www.soc.duke.edu/∼cwi/. Annie E. Casey
KIDS COUNT Index is reconstructed by the authors. Underlying data
is available from https://datacenter.kidscount.org/data#USA/1/0/char/0.
Life Satisfaction is from the Monitoring the Future Study and available
from https://www.icpsr.umich.edu/web/NAHDAP/studies/30985#.
Notes: KIDS CWI and KIDS Count estimates are linearly rescaled such
that they are 100 in the year 2000. The units represent the percent
change relative to that base year. Life satisfaction is from a global mea-
sure asked among a nationally representative sample of 12th graders each
year based on the following instrument: “How satisfied are you with
your life-as-a-whole these days?” The answer range is a seven-point Lik-
ert rating scale: Completely Dissatisfied, Quite Dissatisfied, Somewhat
Dissatisfied, Neither Satisfied or Dissatisfied, Somewhat Satisfied, Quite
Satisfied, and Completely Satisfied. 14, 18, 19

of mental health–related hospitalizations and expenditures, and higher
rates of suicide-related outcomes.23,24

This divergence between the social and the subjective indicators of
mental health and well-being is deeply concerning. Mixed signals from
systems of mental health monitoring make it difficult to identify a pol-
icy response that is truly in the best interests of children and adolescents.
When overall progress on the social indicators no longer translates into
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improvements in subjective mental health and well-being, it suggests
that policymakers cannot rely only on these indicators—or their com-
posite indices—to inform their actions.

Why are Subjective Indicators
Diverging from Social Indicators?

Having established the divergence between the social and subjective in-
dicators of mental health and well-being, we now ask why is this occur-
ring? Below we explore several possibilities.

Are Summary Measures of Trends in the Social
Indicators Reliable?

It is plausible that the trend of overall improvement exhibited by sum-
mary indices such as KIDS COUNT provides a false sense of sim-
plicity by obfuscating heterogeneity in trends across social indicators.
To examine this possibility, Figure 2 reconstructs the KIDS COUNT
index for 2000–2019 with more detail. In addition to the clear up-
ward long-term trend, subanalysis of the four independent domains of
education, economics, health, and family/community reveal that the
overall improvement in the index is not domain specific. Rather, each of
the domains of well-being are moving in the same direction.

Furthermore, both the KIDS COUNT and the CWI indices are com-
posed of a specific set of indicators chosen by experts and aggregated
with equal weights into an index, but this procedure may be inaccurate,
as it does not solicit information from young people directly on the so-
cial indicators most important to their subjective experiences. To address
this issue, recent work employed a comprehensive-inventory approach
to identifying candidate indicators as well as a data-driven approach to
estimating their respective weights to maximize the predictive power
of the resulting index.25 However, follow-up work similarly found that
population-level estimates based on this methodology continued to im-
prove from 2012 to 2019, in parallel with the KIDS COUNT Index.26

The consistent findings across social indicators, and the various
methodologies for aggregating them, undermine some of the hypoth-
esized explanations for their divergence with the subjective indicators.
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Figure 2. Authors’ Reconstruction of the Annie E. Casey KIDS
COUNT Index, 2000-2019.

Source: The Annie E. Casey Foundation. 2021 Kids Count Data Book:
State Trends in Child Wellbeing. Baltimore, MD2021.
Notes: Authors’ reconstruction of Annie E. Casey KIDS COUNT Index.
Overall and domain index scores are standardized across all state-year
combinations. While the KIDS COUNT index has changed over time,
we apply the most recent methodology to all years of data shown here,
based on the redesign which occurred in 2011. This version of the index
reverts to using the measure of illicit drug use, instead of obesity, which
was changed in the 2020 chartbook.18

Examples of such hypotheses include lower economic opportunity in the
wake of the Great Recession27,28 and rising adversity in family contexts
such as higher rates of parental incarceration and opioid misuse.29–33

Although these theories may contribute to the declines in subjective
indicators, they are not satisfying on their own as explanations for the di-
vergence with the social indicators for several reasons. First, we would
expect these substantial changes in material circumstances to be at least
somewhat accounted for by the social indicators. Furthermore, the sim-
ilar decline in subjective indicators by race and socioeconomic status
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suggests that these theories are at best secondary or downstream from
the forces that are negatively impacting mental health because these hy-
potheses would be more likely to manifest in greater effects for disad-
vantaged populations.

Are the Mechanisms of Mental Health and
Well-Being Changing Over Time?

Another explanation for the weakening relationship between the social
and subjective indicators is that it may simply be a natural occurrence
over the long run as a result of societal progress. For young people in
the United States, increases in high school graduation and reductions
in cigarette smoking represent genuine policy successes.34–36 However,
the growth in compensation for those with a high school degree has not
kept pace with their college peers,37 and adolescents engaging in sub-
stance use have been shifting to other modalities such as vaping.38 To be
clear, these illustrations do not imply that policy should not continue to
address these social indicators—as we have already mentioned, they are
important to the current and future health of young people.39–41 Rather,
these examples suggest that population indices which prioritize consis-
tency in their component measures may naturally lose predictive power
of the subjective indicators over time. As such, the existing sets of social
indicators may require periodic updating with additional complemen-
tary measures.

Are Existing Social Indicators Overly Deficit
and Future Oriented?

One of the strongest critiques of how society measures the health and
well-being of young people is that it reinforces a perception of children
and adolescent as incomplete or unrealized adults.42 Put more simply,
historically the emphasis has been on children’s well-becoming rather than
their presentwell-being.43 Although well-intentioned, this somewhat pa-
ternalistic focus has led to public policy undervaluing assets-based and
present-oriented aspects of a healthy and happy childhood. Instead, mea-
surement of health and social issues has focused on deficits, such as obe-
sity or food insecurity, and on future-oriented outcomes such as high
school dropout.44 This absence of certain facets of well-being within
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the social indicators could contribute to their divergence over time with
the subjective indicators if there is a newly emerging threat to in-the-
moment experiences and sense of self, but not future outcomes such as
high school graduation.

Are There Distributional Effects?

The outcome indicators of well-being are dichotomous measures that
may not be sensitive to what is occurring within certain segments of the
population. One clear example of this has been the recent declines in sub-
jective well-being observed among more privileged young persons,21,22

who are still highly unlikely to drop out of high school or experience
other forms of material hardship. Another illustration of this can be
seen when looking at the outcome distribution of poor-mental-health-
days over time among young adults from the Behavioral Risk Factor
Surveillance System (Appendix Figure 1). Respondents towards the bot-
tom portion of the outcome distribution (10th and 25th percentiles) re-
ported 5 additional days of poor mental health in 2019 compared to
2012, whereas the corresponding increase for the median respondent was
2 additional days. In this case, a dichotomized measure, such as "having
at least one day in poor mental health in the past month", may under-
state what is happening more generally within the broader population,
because it treats someone with 10 poor mental health days and 20 poor
mental health days equally.

Have There Been Changes in Diagnoses Rates
and Willingness to Report over Time?

Some of the increase in mental-illness reporting may be driven by ad-
vances in insurance coverage and access to mental health care,20 as well as
greater levels of mental health literacy and social acceptability. However,
the sudden and dramatic changes beginning in 2012 make this expla-
nation implausible. At best, it can only partially explain some of the
magnitude of the divergence,21 but does not address why the trends are
moving in different directions. Furthermore, this potential explanation
is seriously weakened by the parallel increase in suicide among youth
over the same period, suggesting there has been a real and substantive
increase in mental distress.24
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Is Social Media Use a Direct Biopsychosocial
Cause of Declining Mental Health?

The suddenness of the decline in subjective indicators of mental health
and well-being, the consistency in the decline by race/ethnicity and so-
cioeconomic status, and the greater magnitude among girls, has led some
to postulate the widespread adoption of social media as the underly-
ing cause for these phenomena.21,22,45 Potential mechanisms include re-
ductions in sleep quality,46 increased exposure to cyberbullying,47 and
greater salience of unhealthy social comparisons.48

However, studies of social media use and the subjective indicators
among individuals have to this point identified relatively small associ-
ations and typically lacked rigorous causal study design.49,50 Yet, espe-
cially here, an absence of evidence does not imply evidence of absence. In
particular, these studies do not rule out population-level effects, for the
reason identified by Geoffrey Rose in his seminal work “Sick Individuals
and Sick Populations”:51 they may be looking at small variations in use
amongst teens, whereas nearly all teenagers are using these forms of com-
munication far more than previously. Additionally, the typical metrics
for social media use, such as the duration of daily exposure, capture a nar-
row set of mechanisms related to its theorized negative impact. Specific
and easily quantifiable aspects, such as the types of websites/platforms
users interact with and the behaviors that characterize their engagement,
remain largely understudied despite acknowledgement of its potentially
critical importance.52,53

Is Social Media an Indirect Cause Affecting
Young People’s Optimism About the Future?

Another candidate explanation for the divergence in social and subjective
indicators is that despite the improvements in present-day conditions
and circumstances, many youth may be feeling less optimistic about the
future. Though we argued that recent challenges to well-being, includ-
ing the Great Recession, Mass Incarceration, and the Opioid Epidemic,
are unlikely to be direct causes of the divergence in their own right, it is
also clear that young people are increasingly concerned about their op-
portunity to thrive in a world with such challenges.54–56 Other macro–
“21st-century challenges,” such as climate change, political radicaliza-
tion, resistance towards efforts for racial justice, and COVID-19, have
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emerged as central concerns to young people,57–59 and have been linked
to their well-being in other research.60–67

It is unclear to what extent such emerging challenges may be a cause
for the sharp decrease in mental health in their own right. What is clear
is that social media has been used—sometimes deliberately68, 69—to ex-
acerbate outrage and fear about these issues. Such amplification of the
tension and anxiety around these issues may be broadly harmful to young
people. As such, instead of acting primarily as a biopsychosocial cause,
social media may operate more indirectly as a cultural aggravator of the
stress of other 21st-century challenges.

What makes both of these social-media-focused hypotheses plausible
explanations for the divergence between the social and subjective indi-
cators is that the current social indicators are poorly designed to capture
their broader effects. Metrics like social media usage are largely nonexis-
tent in population-level monitoring, and there is little evidence to sug-
gest they affect existing social indicators like test scores or high school
graduation.49

Is the Divergence a Period Effect or a Cohort
Effect?

In the absence of additional measures or more integrated data sources
to enable more sophisticated semicausal analyses, Age-Period-Cohort
(APC) methods provide an attractive tool for assessing the possibility of
social media as a either a direct biopsychosocial cause or an indirect cul-
tural aggravator of declining subjective indicators of mental health and
well-being among young people.70 APC methods evaluate the presence
of independent age, period, and cohort linear effects within an overall
trend, using a regression framework. By “age,” we mean changes in sub-
jective indicators may be a function of biological development processes;
by “period,” we mean changes in subjective indicators may be driven by
an event or exposure affecting individuals of all ages at a point in time;
by “cohort,” we mean a combination of the two: a time-specific event
or exposure affecting subjective indicators among persons of a specific
developmental stage.

Simply regressing a subjective indicator like mental distress against
all three effects is not possible because of multicollinearity (period =
cohort+ age). APCmodels make additional assumptions about the rela-
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tionship of age, period, and cohort to solve this problem. The Appendix
Material includes more information about the methodology.71

Although these models cannot definitively resolve the specific mecha-
nism for a trend, they can provide compelling evidence that the patterns
in the subjective indicators are driven by a common exposure equally
affecting all age groups in a particular period rather than one that affects
certain age groups disproportionately. If the mechanism is specific to a
narrow age window, then we would expect to see evidence of primarily
cohort effects. In contrast, we should see stronger evidence of period effects
if the exposure affects all age groups relatively equally.

Application 1: APC Effects in Mental Distress Among Adolescents
(14–19 Years Old). We apply APC methods to data from the Youth
Risk Behavior Surveillance System, which asks high schoolers whether
they were feeling sad or hopeless for two consecutive weeks in the past
year such that they stopped doing regular activities. Figure 3 shows the
independent age, period, and cohort effects for a nationally representa-
tive repeated cross-section of high schoolers, where the y-axis displays
the estimated percentage-point increase in sadness/hopelessness relative
to a reference group, the average across all age–period–cohort combina-
tions. As has been found for other measures of mental distress,21,22 the
results confirm the presence of period effects in recent years: in 2019,
adolescents were 9.1 percentage points [95% CI, 6.3–11.9] more likely
than the reference group to report sadness/hopelessness. This is 13.7per-
centage points higher relative to a decade before (β2009 = –4.6 [95% CI,
–6.3 to –2.8]). By comparison, changes in cohort effects are of a smaller
magnitude (maximum, β1995–1996 = 1.8 [95% CI, 0.1–3.6]; minimum,
β2005–2006 = –2.8 percentage points [95% CI, –5.4 to –0.1]).

Application 2: APC Effects in Mental Distress Among Young Adults
(18–25 Years Old). As concerning as these findings for adolescents are
on their own, they may actually understate the threat of a potential com-
mon exposure on broader population health. Given the increased levels
of mental distress in adolescence, we could expect several possibilities for
trends among young adults (18–25 years old) over the same period:

1. No effects on young adults (i.e., no period or cohort effects): In-
creases in mental distress are temporary and fade out as adoles-
cents reach adulthood. Any change in distress among adolescents
is unique to that period of development or are of secondary im-
portance relative to the stresses of transitioning to adulthood.
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2. Effects on young adults emerge at a subsequent date (i.e.,
cohort effects without period effects): There is no immediate ef-
fect on young adults, even for the same period in which adoles-
cents begin experiencing increasing distress. But as these ado-
lescents become adults, their distress persists.

3. Similar trends for young adults (i.e., period effects only): Com-
mon exposures affecting adolescents have a similar effect on
young adults but without any additional carryover as adolescents
age into young adulthood.

4. Cumulative worsening in young adulthood (i.e., period and
cohort effects): Common exposures have long-lasting effects on
adolescents and independent effects on young adults. Thus, as
adolescents age into young adulthood, these population-level
impacts stack on top of one another.

To investigate these possibilities, we applied APC analysis to a mea-
sure of poor mental health days in the past month for young adults (18–
25 years old) from the Behavioral Risk Factor Surveillance System. Fig-
ure 4 shows the results, where the y-axis represents the average num-
ber of additional poor-mental-health days for any age, period, or co-
hort relative to the reference group, again the average for all age-period-
cohorts combined. The estimates show a clear increase in period effects
by 2016 (β2016 = 0.54 [95% CI, 0.38–0.70]). By 2019, the period
effect is 2.01additional poor mental health days (95% CI, 1.79–2.23)
relative to the reference group. There is also evidence of cohort effects
for persons born between 1998 and 2000, although these estimates are
less precise (β1998 = 0.38 [95% CI, 0.12–0.64]; β2000 = 0.43[95% CI,
0.05–0.80]). Appendix Figures 2–7 show that the effects are relatively
consistent across sex, income, and educational attainment.

We also conduct a similar analysis for adults aged 26–35 years old
(Appendix Figure 8). While we note a similar spike in poor mental
health days in recent years, the magnitude is smaller to those of the pe-
riod effects for the population aged 18–25 years old (β2016 = 0.19[95%
CI, 0.06–0.32]; β2019 = 1.13 [95% CI, 0.97–1.28]).

Key Takeaways From APC Analysis. To summarize, we observe large
and increasing period effects in subjective indicators of mental distress
among adolescents and young adults, the latter of whom additionally
experienced cohort effects. By contrast, the accumulation of these effects
is smaller for adults aged 26–35 years old, who by and large had com-
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pleted high school prior to the increases inmental distress among adoles-
cents. Altogether, these results lend support to the idea that a sustained
common exposure is responsible for the increasing levels of mental dis-
tress among adolescents and young adults during the 2010s. Further-
more, the absence of cohort effects among adolescent individuals casts
doubt on explanations that develop slowly and generationally, such as
increased vulnerability resulting from overprotective practices by par-
ents and institutions.72 Additionally, for adolescents specifically, there
is emerging evidence that the consequences of this exposure have lasted
into adulthood.

Recommendations

The problem is clear: indicators of subjective mental health and well-
being have been declining at the same time the social indicators of cir-
cumstances and conditions have been improving. Several societal devel-
opments in the past decade have been posited as driving these patterns,
but existing population data sources are unable to adjudicate between
the many possibilities. As such, we offer the following recommendations
to improve the available information and ensure research and policy are
well-positioned tomonitor population health in a changing world that is
presenting new and different challenges to child and adolescent mental
health and well-being.
Expand Collection of Subjective Indicators of Mental Health and Well-Being

Data in Population Health Monitoring. Additional information on the
subjective indicators, based on measures collected directly from chil-
dren, is necessary for a more holistic understanding of young peoples’
mental health. First, subjective well-being measures should be added
to more nationally-representative repeated cross-sectional data sources. The
Monitoring the Future survey already has several, but including these
measures on other surveys would improve the ability to assess a broader
array of potential determinants of child and adolescent mental health.73

Second, additional measures capturing aspects beyond mental distress,
happiness, and life satisfaction should be incorporated so as to better
reflect the multidimensional nature of mental health and well-being
as it pertains to young people.74,75 One area that deserves particu-
lar attention is the philosophical construct referred to as eudaimonia,
which captures the concept of meaning and self-actualization, through
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aspects such as self-discovery, development of mastery, and a sense
of purpose. Recent empirical analyses have found that these types of
measures complement happiness and life satisfaction when describing
positive mental health.74,76 Fortunately, several validated instruments
specifically designed for children are available.77–79 Third, high-
density data for regional and subpopulation trends are urgently needed.
This can empower local policymakers with richer information about
their constituents and allow researchers to more fully investigate how
structural conditions like patriarchy and structural racism intersect with
public policy to produce inequities in well-being.80 Fourth, designing
longitudinal data collection strategies will allow research to determine
the developmental inputs and inflection points that may help explain
how these conditions emerge over the life course.2

Collect Additional Social Indicators to More Fully Capture Mental Health
and Well-Being. Our call for greater efforts to collect subjective indica-
tors, and the observation that the current social indicators are no longer
able to serve in their secondary role as proxies for the subjective indica-
tors, could be interpreted as a general disdain for the social indicators as
a means of assessing population-level well-being. This is not the case,
as the objective measures found in the social indicators have vital and
important strengths,81,82 particularly when making comparisons across
time and space. We fully agree with the conclusions of other scholars
that both social and subjective indicators are needed as complements to
one another.83 Therefore, to make the social indicators more effective,
they need to be expanded into new areas so as to better capture major
drivers of mental health and well-being, particularly those that focus
on present-oriented aspects of the respondent’s experiences and feelings.
Adding measures on social media use; validated measures of relation-
ships with friends, family, and peers;84,85 opportunities to play;86 expo-
sure to extreme climate events;87 material deprivation;88 and positive
childhood experiences44,89 would broaden the available social indicators
so that composite summary indices like KIDS COUNTmore accurately
reflect underlying mental health and well-being. As a part of this, it will
be important to continue ongoing efforts to distinguish individual-level
and contextual-level social indicators, because the latter should be set
aside as mediators that can be used to assess how public policy impacts
young people’s mental health and well-being.25,90,91

Build Consensus Around Practical Challenges of Data Collection. There are
substantial challenges to high-quality data collection, especially around
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subjective indicators. At what age is it appropriate to solicit this infor-
mation directly through children via broad-based surveys? How often
should this data be collected so that public policy can be more respon-
sive? Given the costs of such an undertaking, what is the balance at
which saturation of information has occurred? How can comparability
of data over time be maintained, particularly as innovations in data col-
lection cause health monitoring strategies to continue to evolve? These
questions do not have clear and obvious answers, so future work should
explore these issues, preferably drawing upon a wide array of expertise
and experience so as to build consensus for how best to move forward.
Thankfully, several other countries are further ahead in adopting many
of the recommendations outlined here, meaning there already exists a
template to inform an improved data collection strategy in the United
States.92–95

Deepen Understanding of the Linkages Between the Social and Subjective In-
dicators. Beyond strengthening the available social and subjective indi-
cators, research that uncovers the developing relationship between these
indicators is essential. As one example, composite indices that emerge
from an improved set of social indicators should be continuously vali-
dated against the expanding set of subjective indicators.25 More broadly,
progress in this area will require a cultural shift when it comes to un-
derstanding the determinants of young people’s well-being. Rather than
focusing on contextual measures that are important in the eyes of adults,
researchers should be developing new tools by soliciting information di-
rectly from young people about the factors that are most important in
their lives. Positioning young people as experts on their own experiences
will keep measurement current, and help it adapt to new developments.
Moving Beyond the Public Policy Mandate of Preventing Harms Towards

Promoting Well-Being. It is challenging to offer specific policies for im-
proving the subjective indicators of mental health and well-being on
a scientific basis, precisely because our measurement tools are not op-
timized for the purpose.96 Our best suggestion is that in addition to
supporting policies promoting food security, housing affordability, un-
employment support, and expansion of health care insurance and ac-
cess, all of which have demonstrated associations with improved mental
health,5,8,97,98 policymakers begin broadening their focus beyond avoid-
ing negative outcomes by pursuing actions that specifically enhance the
positive life experiences of young people. Several evidence-based exam-
ples include further investing in mental health promotion interventions
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during the school day and in after-school settings,99,100 improving ac-
cess to arts education and participation in sports,101,102 and enhancing
neighborhood walkability and green space to promote various forms of
physical activity.103–105 By demonstrating that policy can play a posi-
tive role in young peoples’ lives, governments will be better-positioned
to fully take advantage of the findings from the additional research out-
lined in the other recommendations above.

Conclusion

The observation that children and adolescents are physically healthier
than adults overlooks recent worrisome trends in their mental health
and well-being. Increases in mental distress and lower levels of happiness
and life satisfaction among adolescents not only indicate that their well-
being is diminished in the present. The scale and magnitude of these
shifts may actually be presaging future danger to the health of Ameri-
can adults, and needlessly so. Although the traditional social indicators
of child and adolescent circumstances and conditions suggest that young
people are thriving as never before, this conclusion is based on an incom-
plete model of what drives their thriving. While the improvements in
these social indicators should be celebrated as important progress in cer-
tain aspects of young peoples’ lives, the divergence with the subjective
indicators of mental health and well-being means that policymakers and
researchers require an updated toolkit as they search for ways to bolster
young people’s thriving. In brief, as the world changes, so must public-
health monitoring. Developing an integrated and holistic health moni-
toring system that is more up-to-date—responsive and sensitive to the
current challenges in young peoples’ lives—is a necessary first step to-
wards envisioning a more effective role for public health in delivering
health equity for all.

References

1. Castrucci BC. The “10 Essential Public Health Services” Is the
Common Framework Needed to Communicate About Public
Health. Am J Public Health. 2021;111(4):598-599.



278 N. W. Anderson et al.

2. Halfon N, Hochstein M. Life course health development: an in-
tegrated framework for developing health, policy, and research.
Milbank Q. 2002;80(3):433-479.

3. Halfon N, Larson K, Lu M, Tullis E, Russ S. Lifecourse health
development: past, present and future. Matern Child Health J.
2014;18(2):344-365.

4. de Groot S, Veldman K, Amick III BC, Oldehinkel TAJ, Arends
I, Bültmann U. Does the timing and duration of mental health
problems during childhood and adolescence matter for labour
market participation of young adults? J Epidemiol Community
Health. 2021;75(9):896-902.

5. Berkowitz SA, Basu S. Unmet social needs and worse mental
health after expiration of COVID-19 federal pandemic unem-
ployment compensation. Health Affairs. 2021;40(3):426-434.

6. Gibson M, Hearty W, Craig P. The public health effects of inter-
ventions similar to basic income: a scoping review. Lancet Public
Health. 2020;5(3):e165-e176.

7. Cylus J, Glymour MM, Avendano M. Health effects of un-
employment benefit program generosity. Am J Public Health.
2015;105(2):317-323.

8. Golberstein E, Gonzales G, Meara E. How do economic down-
turns affect the mental health of children? Evidence from the
National Health Interview Survey. Health Econ. 2019;28(8):955-
970.

9. Kotimäki S, Härkönen J, Karlsson L, Karlsson H, Scheinin NM.
Educational differences in prenatal anxiety and depressive symp-
toms and the role of childhood circumstances. SSM Popul Health.
2020;12:100690.

10. Akhtar-Danesh N, Landeen J. Relation between depression and
sociodemographic factors. Int J Ment Health Syst. 2007;1(1):1-9.

11. Bauldry S. Variation in the protective effect of higher education
against depression. Soc Ment Health. 2015;5(2):145-161.

12. Gross-Manos D, Bradshaw J. The association between the mate-
rial well-being and the subjective well-being of children in 35
countries. Child Indic Res. 2022;15(1):1-33.

13. Land KC, Lamb VL, Meadows SO, Taylor A. Measuring trends
in child well-being: an evidence-based approach. Social Indic Res.
2007;80(1):105-132.

14. Land KC. The 2017 YMCA-Duke University Child and Youth
Well-Being Index (CWI) Report. Duke University; 2017. Ac-
cessed January 6, 2023. https://www.soc.duke.edu/~cwi/

15. The Annie E. Casey Foundation. 2021 Kids Count Data Book: State
Trends in Child Wellbeing. Baltimore, MD; June 21, 2021. Ac-

https://www.soc.duke.edu/%7Ecwi/


Child/Adol. Mental Health & Well-Being Indicators 279

cessed January 31, 2022. https://www.aecf.org/resources/2021-
kids-count-data-book

16. Bitsko RH, Claussen AH, Lichstein J, et al. Mental Health
Surveillance Among Children—United States, 2013–2019.
MMWR Suppl. 2022;71(2):1-42.

17. National Academies of Sciences, Engineering, andMedicine. Fos-
tering Healthy Mental, Emotional, and Behavioral Development in
Children and Youth: A National Agenda. Washington, DC: The
National Academies Press; 2019.

18. The Annie E. Casey Foundation. United States Indicators. KIDS
COUNT Data Center. 2021. Accessed June 16, 2021. https://
datacenter.kidscount.org/data

19. Miech RA, Johnston LD, Bachman JG, O’Malley PM, Schulen-
berg JE, Patrick ME. Monitoring the Future: A Continuing Study of
American Youth (12th-Grade Survey), 1990–2019. Inter-university
Consortium for Political and Social Research; 2020.

20. Bitsko RH, Holbrook JR, Ghandour RM, et al. Epidemiology
and impact of health care provider-diagnosed anxiety and depres-
sion among US children. J Dev Behav Pediatr. 2018;39(5):395-
403.

21. Keyes KM, Gary D, O’Malley PM, Hamilton A, Schulenberg
J. Recent increases in depressive symptoms among US adoles-
cents: trends from 1991 to 2018. Soc Psychiatry Psychiatr Epi-
demiol. 2019;54(8):987-996.

22. Twenge JM, Cooper AB, Joiner TE, Duffy ME, Binau SG.
Age, period, and cohort trends in mood disorder indicators and
suicide-related outcomes in a nationally representative dataset,
2005–2017. J Abnorm Psychol. 2019;128(3):185-199.

23. Kalb LG, Stapp EK, Ballard ED, Holingue C, Keefer A, Riley A.
Trends in psychiatric emergency department visits among youth
and young adults in the US. Pediatrics. 2019;143(4)e20182192.

24. Ruch DA, Sheftall AH, Schlagbaum P, Rausch J, Campo JV,
Bridge JA. Trends in suicide among youth aged 10 to 19
years in the United States, 1975 to 2016. JAMA Network Open.
2019;2(5):e193886-e193886.

25. Anderson NW, Markowitz AJ, Eisenberg D, Halfon N, Moore
KA, Zimmerman FJ. The child and adolescent thriving in-
dex 1.0: developing a measure of the outcome indicators of
well-being for population health assessment. Child Indic Res.
2022;15(6):2015-2042.

26. Anderson NW, Eisenberg D, Halfon N, Markowitz A, Moore
KA, Zimmerman FJ. Trends inMeasures of Child and Adolescent
Well-being in the US From 2000 to 2019. JAMA Network Open.
2022;5(10):e2238582-e2238582.

https://www.aecf.org/resources/2021-kids-count-data-book
https://www.aecf.org/resources/2021-kids-count-data-book
https://datacenter.kidscount.org/data
https://datacenter.kidscount.org/data


280 N. W. Anderson et al.

27. Hiilamo A, Hiilamo H, Ristikari T, Virtanen P. Impact of the
Great Recession on mental health, substance use and violence in
families with children: a systematic review of the evidence. Child
Youth Serv Rev. 2021;121:105772.

28. Venkataramani AS, Brigell R, O’Brien R, Chatterjee P, Kawachi
I, Tsai AC. Economic opportunity, health behaviours, and health
outcomes in the USA: a population-based cross-sectional study.
Lancet Public Health. 2016;1(1):e18-e25.

29. Romanowicz M, Vande Voort JL, Shekunov J, et al. The ef-
fects of parental opioid use on the parent–child relationship and
children’s developmental and behavioral outcomes: a systematic
review of published reports. Child Adolesc Psychiatry Ment Health.
2019;13(1):5.

30. Brent DA, Hur K, Gibbons RD. Association between parental
medical claims for opioid prescriptions and risk of suicide at-
tempt by their children. JAMA Psychiatry. 2019;76(9):941-947.

31. Lee RD, Fang X, Luo F. The impact of parental incarceration
on the physical and mental health of young adults. Pediatrics.
2013;131(4):e1188-e1195.

32. Wildeman C, Goldman AW, Turney K. Parental Incarcera-
tion and Child Health in the United States. Epidemiol Rev.
2018;40(1):146-156.

33. Finkelhor D. Trends in adverse childhood experiences (ACEs) in
the United States. Child Abuse Negl. 2020;108:104641.

34. Murnane RJ. U.S. High school graduation rates: patterns and ex-
planations. J Econ Lit. 2013;51(2):370-422.

35. Cummings KM. Programs and policies to discourage the use of
tobacco products. Oncogene. 2002;21(48):7349-7364.

36. Cummings KM, Proctor RN. The Changing Public Image of
Smoking in the United States: 1964–2014. Cancer Epidemiol
Biomarkers Prev. 2014;23(1):32-36.

37. Autor D, Goldin C, Katz LF. Extending the race between educa-
tion and technology. AEA Pap Proc. 2020;110:347-351.

38. Levy DT, Warner KE, Cummings KM, et al. Examining the re-
lationship of vaping to smoking initiation among US youth and
young adults: a reality check. Tob Control. 2019;28(6):629-635.

39. Perrin JM,DuncanG, Diaz A, Kelleher K. Principles and policies
to strengthen child and adolescent health and well-being. Health
Aff (Millwood). 2020;39(10):1677-1683.

40. Hair EC, Park MJ, Ling TJ, Moore KA. Risky behaviors in late
adolescence: co-occurrence, predictors, and consequences. J Ado-
lesc Health. 2009;45(3):253-261.

41. Milstein B, Homer J. Which priorities for health and well-being
stand out after accounting for tangled threats and costs? Simu-



Child/Adol. Mental Health & Well-Being Indicators 281

lating potential intervention portfolios in large urban counties.
Milbank Q. 2020;98(2):372-398.

42. Sandin B. History of children’s well-being. In:
Ben-Arieh A, Casas F, Frønes I, Korbin JE, eds.
Handbook of Child Well-Being: Theories, Methods and Policies
in Global Perspective. Dordrecht: Springer; 2014:31-86.

43. Ben-Arieh A. The child indicators movement: past, present, and
future. Child Indic Res. 2008;1(1):3-16.

44. Lippman LH, Moore KA, McIntosh H. Positive indicators
of child well-being: a conceptual framework, measures, and
methodological issues. Appl Res Quality Life. 2011;6(4):425-449.

45. Twenge JM. Increases in depression, self-harm, and suicide
among U.S. adolescents after 2012 and links to technology use:
possible mechanisms. Psychiatr Res Clin Pract. 2020;2(1):19-25.

46. Scott H, Woods HC. Understanding links between social media
use, sleep and mental health: recent progress and current chal-
lenges. Current Sleep Med Reports. 2019;5(3):141-149.

47. Kowalski RM, Giumetti GW, Schroeder AN, Lattanner MR.
Bullying in the digital age: a critical review and meta-
analysis of cyberbullying research among youth. Psychol Bull.
2014;140(4):1073-1137.

48. Vogel EA, Rose JP, Roberts LR, Eckles K. Social compari-
son, social media, and self-esteem. Psychol Popular Media Cult.
2014;3(4):206-222.

49. Appel M, Marker C, Gnambs T. Are Social Media Ruining Our
Lives? A Review of Meta-Analytic Evidence. Rev General Psychol.
2020;24(1):60-74.

50. Odgers CL, Jensen MR. Annual research review: adolescent men-
tal health in the digital age: facts, fears, and future directions. J
Child Psychol Psychiatry. 2020;61(3):336-348.

51. Rose G. Sick individuals and sick populations. Int J Epidemiol.
2001;30(3):427-432.

52. Prinstein MJ, Nesi J, Telzer EH. Commentary: An updated
agenda for the study of digital media use and adolescent devel-
opment – future directions following Odgers & Jensen (2020). J
Child Psychol Psychiatry. 2020;61(3):349-352.

53. Sohn SY, Rees P, Wildridge B, Kalk NJ, Carter B. Prevalence
of problematic smartphone usage and associated mental health
outcomes amongst children and young people: a systematic re-
view, meta-analysis and GRADE of the evidence. BMC Psychia-
try. 2019;19(1):356.

54. Johnson MK, Staff J, Patrick ME, Schulenberg JE. Adolescent
adaptation before, during and in the aftermath of the Great Re-
cession in the USA. Int J Psychol. 2017;52(1):9-18.



282 N. W. Anderson et al.

55. Parker PD, Jerrim J, Anders J. What effect did the global finan-
cial crisis have upon youth wellbeing? Evidence from four Aus-
tralian cohorts. Dev Psychol. 2016;52(4):640.

56. Gottlieb A, Mathias B, Berry M, Flynn K, Wilson R. Does the
State Impact Hope? The impact of direct and vicarious police
contact on the optimism of youth in large cities. Child Adolesc Soc
Work J. 2022.

57. Barchielli B, Cricenti C, Gallè F, et al. Climate changes, nat-
ural resources depletion, COVID-19 pandemic, and Russian-
Ukrainian war: what is the impact on habits change and mental
health? Int J Environ Res Public Health. 2022;19(19):11929.

58. Wu J, Snell G, Samji H. Climate anxiety in young people: a call
to action. Lancet Planetary Health. 2020;4(10):e435-e436.

59. Foa RS, Mounk Y. The danger of deconsolidation: the democratic
disconnect. J Ddemocracy. 2016;27(3):5-17.

60. Muñoz-Fernández N, Rodríguez-Meirinhos A. Adolescents’ con-
cerns, routines, peer activities, frustration, and optimism in
the time of COVID-19 confinement in Spain. J Clin Med.
2021;10(4):798.

61. Hussong AM, Midgette AJ, Thomas TE, Coffman JL, Cho S.
Coping and mental health in early adolescence during COVID-
19. Res Child Adolesc Psychopathol. 2021;49(9):1113-1123.

62. Clayton S. Climate anxiety: psychological responses to climate
change. J Anxiety Disord. 2020;74:102263.

63. Clayton S, Karazsia BT. Development and validation of a measure
of climate change anxiety. J Environ Psychol. 2020;69:101434.

64. Allcott H, Braghieri L, Eichmeyer S, Gentzkow M. The welfare
effects of social media. Am Econ Rev. 2020;110(3):629-676.

65. Tao X, Fisher CB. Exposure to social media racial discrimination
and mental health among adolescents of color. J Youth Adolesc.
2022;51(1):30-44.

66. English D, Lambert SF, Tynes BM, Bowleg L, Zea MC, Howard
LC. Daily multidimensional racial discrimination among Black
U.S. American adolescents. J Appl Dev Psychol. 2020;66:101068.

67. Tynes BM, English D, Del Toro J, Smith NA, Lozada FT,
Williams DR. Trajectories of online racial discrimination and
psychological functioning among African American and Latino
adolescents. Child Dev. 2020;91(5):1577-1593.

68. Barnes JE, Goldman A. Russia trying to stoke U.S. racial
tensions before election, officials say. The New York Times. March
10, 2020. Updated March 16, 2021. Accessed January 10, 2023.
https://www.nytimes.com/2020/03/10/us/politics/russian-
interference-race.html

https://www.nytimes.com/2020/03/10/us/politics/russian-interference-race.html
https://www.nytimes.com/2020/03/10/us/politics/russian-interference-race.html


Child/Adol. Mental Health & Well-Being Indicators 283

69. McCarthy T. How Russia used social media to divide Amer-
icans. The Guardian. October 17, 2017. Accessed January
10, 2023. https://www.theguardian.com/us-news/2017/oct/14/
russia-us-politics-social-media-facebook

70. Fosse E, Winship C. Analyzing age-period-cohort data: a review
and critique. Annu Rev Sociol. 2019;45:467-492.

71. Yang Y, Fu WJ, Land KC. A methodological comparison of age-
period-cohort models: the intrinsic estimator and conventional
generalized linear models. Sociol Methodol. 2004;34(1):75-110.

72. Lukianoff G, Haidt J. The Coddling of the American Mind: How
Good Intentions and Bad Ideas Are Setting Up aGeneration for Failure.
Penguin; 2019.

73. Fuhrer R, Keyes KM. Population mental health in the 21st cen-
tury: time to act. Am J Public Health. 2019;109(S3):S152-S153.

74. Ryan RM, Deci EL. On happiness and human potentials: a re-
view of research on hedonic and eudaimonic well-being. Annu
Rev Psych. 2001;52(1):141-166.

75. Benjamin DAN, Cooper K, Heffetz ORI, Kimball M. Self-
reported wellbeing indicators are a valuable complement to tradi-
tional economic indicators but are not yet ready to compete with
them. Behav Public Policy. 2020;4(2):198-209.

76. Henderson LW, Knight T. Integrating the hedonic and eudai-
monic perspectives to more comprehensively understand wellbe-
ing and pathways to wellbeing. Int J Wellbeing. 2012;2(3).

77. Huebner ES, Seligson JL, Valois RF, Suldo SM. A review of the
brief multidimensional students’ life satisfaction scale. Soc Indic
Res. 2006;79(3):477-484.

78. Tomyn AJ, Cummins RA. The subjective wellbeing of high-
school students: Validating the personal wellbeing index—school
children. Soc Indic Res. 2011;101(3):405-418.

79. Keyes CLM. Mental health in adolescence: is America’s youth
flourishing? Am J Orthopsychiatry. 2006;76(3):395-402.

80. Orpana H, Vachon J, Dykxhoorn J, McRae L, Jayaraman G.
Monitoring positive mental health and its determinants in
Canada: the development of the Positive Mental Health Surveil-
lance Indicator Framework. Health Promot Chronic Dis Prev Can.
2016;36(1):1-10.

81. Podsakoff PM, MacKenzie SB, Lee J, Podsakoff NP. Com-
mon method biases in behavioral research: a critical review
of the literature and recommended remedies. J Appl Psychol.
2003;88(5):879-903.

82. HardoonK,Derevensky JL, Gupta R. Empirical measures vs. per-
ceived gambling severity among youth:Why adolescent problem
gamblers fail to seek treatment. Addict Behav. 2003;28(5):933-
946.

https://www.theguardian.com/us-news/2017/oct/14/russia-us-politics-social-media-facebook
https://www.theguardian.com/us-news/2017/oct/14/russia-us-politics-social-media-facebook


284 N. W. Anderson et al.

83. Axford N, Jodrell D, Hobbs T. Objective or Subjective Well-
Being? In: Ben-Arieh A, Casas F, Frønes I, Korbin JE, eds.Hand-
book of Child Well-Being: Theories, Methods and Policies in Global
Perspective. Dordrecht: Springer; 2014:2699-2738.

84. Van Lente E, Barry MM, Molcho M, et al. Measuring popula-
tion mental health and social well-being. Int J Public Health.
2012;57(2):421-430.

85. Pritchett R, Kemp J, Wilson P, Minnis H, Bryce G, Gillberg
C. Quick, simple measures of family relationships for use in
clinical practice and research: a systematic review. Fam Pract.
2010;28(2):172-187.

86. Fane J, MacDougall C, Jovanovic J, Redmond G, Gibbs L.
Preschool aged children’s accounts of their own wellbeing: are
current wellbeing indicators applicable to young children? Child
Indic Res. 2020;13(6):1893-1920.

87. ThieryW, Lange S, Rogelj J, et al. Intergenerational inequities in
exposure to climate extremes. Science. 2021;374(6564):158-160.

88. Abe AK. Developing deprivation index for children taking into
account of adaptive preferences. Child Indic Res. 2019;12(2):647-
665.

89. Bethell C, Jones J, Gombojav N, Linkenbach J, Sege R. Positive
childhood experiences and adult mental and relational health in
a statewide sample: associations across adverse childhood experi-
ences levels. JAMA Pediatrics. 2019;173(11):e193007-e193007.

90. Moore KA, Theokas C, Lippman LH, Bloch M, Vandivere S,
O’Hare W. A microdata child well-being index: conceptualiza-
tion, creation, and findings. Child Indic Res. 2008;1(1):17-50.

91. Moore KA, Vandivere S, Lippman LH, McPhee C, Bloch M. An
index of the condition of children: the ideal and a less-than-ideal
U.S. example. Soc Indic Res. 2007;84(3):291-331.

92. Varin M, Palladino E, Lary T, Baker M. At-a-glance: an update
on positive mental health among youth in Canada. Health Promot
Chronic Dis Prev Can. 2020;40(3):81-85.

93. Australian Government. Wellbeing: health and subjective wellbeing.
Australian Institute of Health and Welfare. June 21 2021.
Updated February 20, 2023. Accessed September 26, 2022.
https://www.aihw.gov.au/reports-data/indicators/australias-
welfare-indicators/healthandsubjectivewellbeing/health-and-
subjective-wellbeing

94. The Department of the Prime Minister and Cabinet. Develop-
ment of the indicators. Child and Youth Wellbeing. 2021. Up-
dated July 28, 2021. Accessed September 15, 2022; https://www.
childyouthwellbeing.govt.nz/development-indicators..

https://www.aihw.gov.au/reports-data/indicators/australias-welfare-indicators/healthandsubjectivewellbeing/health-and-subjective-wellbeing
https://www.aihw.gov.au/reports-data/indicators/australias-welfare-indicators/healthandsubjectivewellbeing/health-and-subjective-wellbeing
https://www.aihw.gov.au/reports-data/indicators/australias-welfare-indicators/healthandsubjectivewellbeing/health-and-subjective-wellbeing
https://www.childyouthwellbeing.govt.nz/development-indicators
https://www.childyouthwellbeing.govt.nz/development-indicators


Child/Adol. Mental Health & Well-Being Indicators 285

95. Bradshaw J, Keung A, Rees G, GoswamiH. Children’s subjective
well-being: International comparative perspectives. Child Youth
Serv Rev. 2011;33(4):548-556.

96. Diener E, Lucas RE, Oishi S. Advances and open questions in the
science of subjective well-being. Collabra Psychol. 2018;4(1)15.

97. Kim H, Burgard SA. Housing instability and mental health
among renters in the michigan recession and recovery study. Pub-
lic Health. 2022;209:30-35.

98. Men F, Elgar FJ, Tarasuk V. Food insecurity is associated with
mental health problems among Canadian youth. J Epidemiol Com-
munity Health. 2021:jech-2020-216149.

99. O’Reilly M, Svirydzenka N, Adams S, Dogra N. Review of men-
tal health promotion interventions in schools. Soc Psychiatry Psy-
chiatr Epidemiol. 2018;53(7):647-662.

100. Durlak JA, Weissberg RP, Pachan M. A Meta-Analysis of
After-School Programs That Seek to Promote Personal and So-
cial Skills in Children and Adolescents. Am J Community Psychol.
2010;45(3):294-309.

101. Block EP, Wong MD, Kataoka SH, Zimmerman FJ. A sym-
phony within: Frequent participation in performing arts pre-
dicts higher positive mental health in young adults. Soc Sci Med.
2022;292:114615.

102. Downward P, Rasciute S. Does sport make you happy? An anal-
ysis of the well-being derived from sports participation. Int Rev
Appl Econ. 2011;25(3):331-348.

103. Tamminen N, Reinikainen J, Appelqvist-Schmidlechner K,
Borodulin K, Mäki-Opas T, Solin P. Associations of physical ac-
tivity with positive mental health: A population-based study.
Ment Health and Phys Act. 2020;18:100319.

104. Dzhambov AM, Lercher P, Browning MHEM, et al. Does green-
ery experienced indoors and outdoors provide an escape and sup-
port mental health during the COVID-19 quarantine? Environ
Res. 2021;196:110420.

105. Orstad SL, Szuhany K, Tamura K, Thorpe LE, Jay M. Park prox-
imity and use for physical activity among urban residents: as-
sociations with mental health. Int J Environ Res Public Health.
2020;17(13):4885.

Funding Information: This study was funded by the US Department of Health
and Human Services, Agency for Healthcare Research and Quality, (Grant
T32HS000046); US Department of Health and Human Services, National In-
stitutes of Health, National Center for Advancing Translational Sciences (Grant
TL1TR001883). The funder had no role in the conduct of the research nor the
preparation of the article.
Conflict of Interest Disclosures: None declared.



286 N. W. Anderson et al.

Address for correspondence: Nathaniel W. Anderson, University of California, Los
Angeles, 650 Charles E. Young Dr., Los Angeles, CA 90095 (email: nander-
son14@ucla.edu)

Supplementary Material

Additional supporting information may be found in the online ver-
sion of this article at http://onlinelibrary.wiley.com/journal/10.1111/
(ISSN)1468-0009:

http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1468-0009
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1468-0009

