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Abstract

Birth cohort differences in depressive symptom development during emerging adulthood:
Examining mediation by social roles and belief systems

Catherine Gimbrone

Introduction

Depressive symptoms among individuals undergoing the transition to adulthood in the
United States have increased over recent decades. Although cross-sectional studies have
documented higher symptom levels among more recent cohorts, less is known about depressive
symptom development across emerging adulthood (ages 18 to 30), a critical period of social
transition and identity development, and whether cohort differences persist in longitudinal
analyses. This dissertation examined whether historical shifts in social role transitions and belief
systems explained cohort differences in depressive symptom development during emerging
adulthood. This dissertation includes five chapters: an introduction, a structured literature review
synthesizing findings from U.S.-based longitudinal studies on depressive symptom development
during emerging adulthood, an empirical study examining whether five social role transitions
mediated cohort effects on depressive symptom development, an empirical study examining
whether religiosity and political beliefs mediated cohort effects on depressive symptom
development, and a conclusion.
Materials and methods

The structured review synthesized methods and findings from U.S.-based longitudinal

studies examining depressive symptom development during emerging adulthood (N = 16). The



two empirical studies used data from Monitoring the Future, a nationally representative
longitudinal survey, including 19 birth cohorts (1971 to 1989) followed from ages 18 to 30
between 1989 and 2019 (N = 7,861). Depressive symptoms were measured using a four-item
index. Trajectories were estimated using latent growth curve models with birth cohort specified
as a continuous predictor scaled to five-year increments, with sex differences assessed using
multi-group models. The first empirical study evaluated five time-varying mediators reflecting
social role transitions: college enrollment, full-time employment, residence with parents,
marriage, and parenthood. The second empirical study evaluated religiosity and political beliefs
as time-varying mediators.
Results

The structured review indicated that most individuals maintained low depressive
symptoms during emerging adulthood, while a smaller subgroup (approximately 4% to 10%)
exhibited elevated or fluctuating trajectories, with higher symptom levels among women in many
studies. The review also identified limited evidence on cohort differences in trajectories and a
general absence of rigorous cohort comparisons. In the first empirical study, cohort differences
showed a reversal across emerging adulthood: more recent cohorts reported fewer depressive
symptoms at age 20 but more symptoms at age 30 compared with earlier cohorts. Social role
transitions demonstrated modest mediation of depressive symptoms, with marriage partially
explaining cohort differences at age 30 (11.73% of the total effect) and full-time employment
partially explaining cohort differences at age 28 (9.8%). In the second empirical study, religiosity
emerged as the strongest mediator, accounting for 27.6% of the total cohort effect at age 30, with
cohort declines in religious engagement contributing to elevated symptoms. Political beliefs

demonstrated limited, sex-specific mediation. Contrary to hypotheses, cohort differences in



trajectories did not differ significantly by sex. Across models, substantial direct cohort effects
persisted.
Conclusions

Cohort differences in depressive symptoms during emerging adulthood reflected the
interplay of developmental timing and historical context. While declining religiosity represented
a meaningful pathway through which recent cohorts experienced elevated symptoms, the
majority of cohort effects remained unexplained, suggesting that other sociohistorical

mechanisms likely contributed to cohort shifts in depressive symptom development.
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Chapter 1: Introduction

1.1 Background

Depressive symptoms are marked by deficits in cognition, mood, and behavior in which
emotional distress is directed inward (Levesque, 2011), potentially causing functional
impairment and increasing the risk of suicide (CDC, 2024b; Kuwabara et al., 2007; SAMHSA,
2024). Depressive symptoms, often characterized by prolonged periods of sadness, hopelessness,
loss of interest, and suicidal ideation (National Institute of Mental Health, 2025), present on a
continuum from subsyndromal to clinical disorder, with negative health impacts occurring at all
levels of severity (Ayuso-Mateos et al., 2010). Depressive symptoms have become increasingly
prevalent in the U.S., particularly among young adults, women, and younger generations
(Goodwin et al., 2022; B. Lee et al., 2023; Y. Xu et al., 2024; Yu et al., 2020). This is especially
concerning as severe depression with impairment is most common among young adults (Center
for Behavioral Health Statistics, 2022), and suicide is the second leading cause of death among
young, male, adults in the U.S (CDC, 2024a, 2024c¢). Despite these concerning trends, mental
health service utilization is lower among young adults than other age groups (Babajide et al.,
2020). These findings underscore an urgent need to better understand the evolution of depressive
symptoms during the transition from adolescence to adulthood, particularly as they differ by sex
and have changed across successive birth cohorts, in order to identify risk factors, improve
treatment, and prevent further increases in depressive symptoms.

The transition from adolescence to adulthood in the U.S., once marked by early economic
and social independence, has become increasingly complex over the past half century due in part

to periods of social upheaval and economic collapse (Settersten & Ray, 2010). This shift has



transformed what was once a relatively brief developmental phase into an extended period of
emerging adulthood, now estimated to extend from ages 18 to 30 (Jeffrey J Arnett, 2014;
Furstenberg et al., 2005; S. J. Schwartz et al., 2015). Sociocultural changes, largely driven by the
unique contexts experienced by successive generational cohorts, have changed the timing of
traditional occupational and personal milestones including education, employment, marriage,
parenthood, and residential status, collectively referred to as the “Big Five” young adult social
roles in developmental research (Settersten Jr, 2007; Settersten, 2007). These sociocultural shifts
have resulted in historical variation in timing of the acquisition of social roles at the population
level, and are particularly pronounced among more recent cohorts, often reflecting structural
barriers such as fewer opportunities for gainful employment and the necessity of greater
educational investment, resulting in prolonged periods of living with parents and delays in family
formation (Jeffrey J Arnett et al., 2014; Furstenberg, 2010; Settersten & Ray, 2010). As such,
these shifts have altered the personal experiences of young adults, leading to extended periods of
identity exploration, volatility, and uncertainty that are characteristic of emerging adulthood
(Jeffrey J Arnett, 2014). This extended phase of instability may increase vulnerability to mental
distress, particularly depressive symptoms (Jeffrey J Arnett et al., 2014). Further, the magnitude
and consequences of these shifts may differ by sex due to the traditional gendered patterning of
social roles, with women more often navigating intersecting career and family responsibilities
and men’s identities more frequently tied to professional achievements (Donnelly et al., 2016).
As a result, evolving sociocultural expectations around emerging adulthood likely produce
distinct effects on depressive symptom development based on sex (Jeffrey J Arnett et al., 2014).
Nonetheless, little is known about how population trends in the historical timing of social roles

influence depressive symptom development during emerging adulthood across different



generational cohorts and by sex. Therefore, given the unique challenges associated with this
developmental stage and the evolution of sociocultural expectations over time, it is important to
examine these relationships, paying particular attention to variations by sex and the potential
long-term consequences of changing role transitions in the evolving U.S. cultural landscape on
depressive symptoms.

Beyond historical shifts in social role acquisition, shifts in belief systems have likely also
shaped depressive symptom development across cohorts by influencing how emerging adults
interpret stressors, uncertainty, and social change. Emerging adulthood is a critical period for
identity formation during which ideological belief systems, including religiosity and political
beliefs, become central organizing frameworks for understanding both one’s self and society
(Jeffrey Jensen Arnett et al., 2001; Jeffrey Jensen Arnett & Jensen, 2002). During this
developmental phase, individuals often form belief systems that may incorporate, revise, or
reject frameworks inherited from family and community (Jeffrey Jensen Arnett & Jensen, 2002;
Stoppa & Lefkowitz, 2010), making ideological shifts during this period particularly
consequential for psychological wellbeing. For example, religiosity can provide structured social
integration through group participation and reinforce interpretive frameworks aimed at building
psychological resilience (Lim & Putnam, 2010; Pargament, 2001; Park, 2005). Research has
generally indicated inverse associations between religiosity and depressive symptoms, with
variation by sex (Aggarwal et al., 2023; Braam & Koenig, 2019; T. B. Smith et al., 2003).
Religiosity has declined across cohorts in the U.S., however, suggesting that more recent cohorts
may have had reduced access to religiously rooted social and coping resources during emerging
adulthood (Twenge et al., 2015b; Twenge, Sherman, et al., 2016). Political beliefs represent a

parallel pathway through which ideological orientation functions as a framework for evaluating



social conditions and personal experiences, with implications for coping, threat perception, and
emotional responses to societal events (Choma et al., 2009; Converse, 2006; Huddy, 2003).
Rising polarization has heightened the mental health relevance of political ideology, as political
identities have become increasingly central to individuals’ worldviews and social belonging
while partisan sorting has strengthened social division and reduced cross-cutting ties (Iyengar et
al., 2019; Levendusky, 2009; Mason, 2015; Mason & Wronski, 2018). Research has documented
political differences in mental well-being and depressive symptoms, with evidence that
associations vary by sex (Gimbrone et al., 2022; Napier & Jost, 2008; Ozmen et al., 2018).
Population-level shifts in religiosity and political beliefs, and their gendered patterning,
therefore, warrant investigation as potential mediators of cohort differences in depressive
symptom trajectories during emerging adulthood. However, despite established associations
between depressive symptoms and both religiosity and political beliefs in addition to secular
changes in each, no studies have examined whether population-level shifts in these belief
systems have influenced the developmental course of depressive symptoms across cohorts or
whether these pathways differ by sex. Understanding these relationships is critical given that
belief systems are fundamental to identity formation during emerging adulthood.

Given these shifts in social role transitions and belief systems during emerging
adulthood, understanding how depressive symptoms develop across this extended developmental
period and across historical time has become increasingly important. Yet, there is a lack of
information on how depressive symptoms develop over the lifecourse, especially among recent
cohorts, and particularly during the pivotal stage of emerging adulthood. Most research into
depressive symptom development among young adults concludes around age 25 (Musliner et al.,

2016; Schubert et al., 2017; Shore et al., 2018), leaving a critical gap in understanding of how



these patterns change or persist beyond this point. While existing evidence suggests that for a
majority of those studied, depressive symptoms peak in late adolescence and decline through age
25 (Shore et al., 2018), studies that examine depressive symptom development beyond age 25
indicate that high levels of depressive symptoms persist into full adulthood for certain
individuals. Those in this group are more likely to have lower educational attainment and
income compared to their peers with fewer depressive symptoms (Sinkewicz et al., 2022;
Yaroslavsky et al., 2013). Further, while there is some evidence of cohort effects in depressive
symptom development, these effects have not been explored in more recent generations during
their transition to adulthood (Sinkewicz et al., 2022). This gap in longitudinal research spanning
the full range of emerging adulthood limits understandings of how depressive symptom patterns
may shift throughout this critical developmental period and how these patterns might differ
across cohorts experiencing distinct socioeconomic and cultural contexts.

To fill these gaps in understanding, this dissertation addresses the following aims by
leveraging longitudinal data from Monitoring the Future (MTF), which follows nationally
representative cohorts of U.S. high school seniors from age 18 to 30. MTF surveys a subsample
of respondents every two years, collecting data on depressive symptoms, sex, social roles,
religiosity, and political beliefs. The empirical analyses include cohorts aged 18 between 1989

and 2007 (corresponding to birth cohorts 1971 to 1989), with data spanning from 1989 to 2019.

1.2 Aims

Aim 1: Conduct a structured literature review to synthesize and evaluate evidence of
cohort effects across historical time (birth cohorts 1971 to 1989), on depressive symptom
development during emerging adulthood (ages 18 to 30) in the U.S., with a focus on proposed

explanations and associated factors.



Aim 2.a.: Assess whether birth cohort membership, i.e. historical time, was associated
with the developmental course of depressive symptoms during emerging adulthood (ages 18 to
30), i.e. developmental time, and if these effects were modified by sex.

Aim 2.b.: Evaluate whether historical changes in social role acquisition (i.e. full-time
college attendance, full-time employment, no longer living with parents, marriage, and
parenthood) mediated the relationship between birth cohort and depressive symptoms, and if
these effects were modified by sex.

Aim 3.a.: Assess whether historical changes in religiosity mediated the relationship
between birth cohort and depressive symptoms, and if these effects were modified by sex.

Aim 3.b.: Assess whether historical changes in political beliefs mediated the relationship

between birth cohort and depressive symptoms, and if these effects were modified by sex.



Chapter 2: Depressive symptom trajectories across emerging

adulthood in the US: A structured literature review

2.1 Introduction

Depressive symptoms, characterized by persistent sadness, hopelessness, and diminished
interest or pleasure in activities, occur across a continuum ranging from subclinical experiences
to clinically significant disorders, and may be coupled with functional impairment and elevated
suicide risk at all severity levels (Kuwabara et al., 2007; Levesque, 2011; National Institute of
Mental Health, 2025; Ustiin & Kennedy, 2009). Emerging adulthood, the transitional period
from adolescence to adulthood, represents a critical stage for the development of depressive
symptoms as it is marked by significant changes in social, economic, and psychological domains.
This period of emerging adulthood has become prolonged over the past fifty years in the U.S.
due to sociocultural shifts, including economic challenges and evolving social norms,
transforming it into a distinct developmental stage now spanning from ages 18 to 30 (Jeffrey J
Arnett, 2014; Jeffrey J Arnett et al., 2014; Furstenberg, 2010; Furstenberg et al., 2005; S. J.
Schwartz et al., 2015; Wood et al., 2018). These shifts have altered the personal experiences of
young adults, leading to extended periods of identity exploration, volatility, and uncertainty
characteristic of emerging adulthood that may increase vulnerability to mental distress,
particularly depressive symptoms (Jeffrey J Arnett, 2014).

The public health importance of depressive symptoms during emerging adulthood is
underscored by evidence indicating a rising prevalence of depressive symptoms among young
adults in the U.S. since the mid-to-late 2000s, which has been particularly pronounced among

women (Goodwin et al., 2022; Twenge et al., 2018; Udupa et al., 2023). Data from the National



Health and Nutrition Examination Survey (NHANES) indicate that moderate depressive
symptoms increased significantly among those aged 20 to 39 from 2011 to 2016, with
consistently higher symptoms among women compared to men (Yu et al., 2020). More recent
data from the National Survey on Drug Use and Health (NSDUH) indicate that this trend has
continued, with the prevalence of past year major depressive episode (MDE) increasing
significantly for all age groups under 35 from 2015 to 2020, with the highest prevalences among
those under 25 (Goodwin et al., 2022). Further, the average age of onset of Major Depressive
Disorder (MDD) in the U.S. occurs in one’s early thirties (Hasin et al., 2005; Kessler et al.,
2005), despite depressive symptoms frequently peaking during adolescence (Breslau et al., 2017,
Schubert et al., 2017), suggesting that for some individuals depressive symptoms intensify over
the course of emerging adulthood. Given the marked developmental changes during emerging
adulthood, identifying and addressing depressive symptoms throughout this period is crucial to
identifying opportunities for early intervention, potentially mitigating long-term negative
outcomes on social functioning, educational attainment, occupational success, and overall mental
health.

Investigating birth cohort differences in depressive symptom trajectories is also important
given the distinct historical contexts shaping development during emerging adulthood.
Bronfenbrenner’s chronosystem theory emphasizes how developmental processes are shaped by
both personal transitions and historical events (e.g., economic recessions, technological
advances), providing a valuable framework for understanding potential cohort effects on
depressive symptom trajectories (Bronfenbrenner & Ceci, 1994). Cross-sectional evidence
indicates significant cohort effects in depressive symptom prevalence, with younger Millennials

showing higher rates of MDEs compared to cohorts born between the late 1950s and late 1980s



(Twenge et al., 2019), potentially reflecting broader societal shifts. As such, recent cohorts have
experienced unique economic challenges: the Great Recession (December 2007 to June 2009)
created lasting effects for Millennials, including suppressed wages and delayed career
advancement (Rinz, 2022; Rothstein, 2023); income inequality increased 27% between 1970 and
2016 (Kochhar & Cilluffo, 2018); and rising costs of education, housing, and healthcare
coincided with stagnant wages (Chetty et al., 2017; Sironi, 2018). Additionally, technological
changes have transformed work and social relationships, demanding continual adaptation (Autor
& Salomons, 2018; Frey & Osborne, 2017). Unlike previous generations born closer to the
middle of the 20" century who expected to surpass their parents' standard of living, recent
cohorts are now faring worse economically (Kurz et al., 2019), creating persistent instability
throughout emerging adulthood (Furstenberg et al., 2005). However, whether these societal
changes manifest as elevated depressive symptoms across development or as fundamentally
altered trajectory patterns remains unclear.

While cross-sectional findings document rising prevalence and cohort differences,
understanding how depressive symptoms evolve within individuals across emerging adulthood
requires longitudinal approaches. Trajectories help identify periods of increased vulnerability
and distinguish individuals with persistent symptoms from those showing late-onset increases or
recovery patterns, which is particularly valuable during emerging adulthood, a period
characterized by significant transitions and potential vulnerability to mental health challenges.
Existing systematic reviews of depressive symptom trajectories indicate common trajectory
patterns from adolescence through early adulthood (approximately age 25), typically identifying
3 to 4 distinct classes: stable-low (into which a majority of respondents fall), persistently high,

declining, and increasing (Musliner et al., 2016; Schubert et al., 2017; Shore et al., 2018).



Importantly, women have been found to have a higher likelihood of elevated symptom
trajectories than men, despite similar overall trajectory patterns between genders (Musliner et al.,
2016). Ultimately, around 5 to 15% of individuals fall into persistently high or increasing
symptom groups (Schubert et al., 2017), representing a substantial minority who may require
targeted interventions. However, the identification and comparability of these trajectory patterns
across studies is complicated by methodological variations, including differences in statistical
approaches (e.g., latent growth curve modeling, multi-level modeling) and measurement
instruments (e.g., Center for Epidemiological Studies-Depression (CES-D), Brief Symptom
Inventory (BSI)), each with distinct assumptions, timeframes, and scales (Bollen & Curran,
2006; Derogatis & Melisaratos, 1983; Radloff, 1977, 1991; Raudenbush & Bryk, 2002).
Understanding these methodological differences is essential for synthesizing existing literature
and interpreting trajectory findings.

Although systematic reviews of depressive symptom trajectories among young adult U.S.
populations have been conducted (Musliner et al., 2016; Schubert et al., 2017; Shore et al.,
2018), none have synthesized evidence explicitly addressing potential cohort effects, nor have
they included studies from the past decade. Further, there is a notable gap in information
regarding depressive symptom trajectories across the full emerging adulthood period from ages
18 to 30. Addressing these gaps is particularly important given distinct social, economic, and
cultural contexts experienced by different cohorts during their transition from adolescence to
adulthood, which may differentially shape depressive symptom trajectories and their gender-
specific manifestations (Jeffrey J Arnett et al., 2014; Settersten & Ray, 2010).

To address these gaps, this structured literature review aims to synthesize existing

longitudinal evidence on depressive symptom trajectories during emerging adulthood (ages 18—
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30) in the U.S. This review will prioritize unconditional depressive symptom trajectories, which
describe the natural course of symptoms without covariate adjustment. Unconditional trajectories
enable clearer cross-study comparisons than conditional models, which vary widely in their
covariate selection across studies, and reveal fundamental developmental patterns during this
critical life stage.

Specifically, this review will address the following research questions:

1. Have unconditional depressive symptom trajectories been estimated across the full span
of emerging adulthood (ages 18-30) among U.S. populations? If so, what patterns have
researchers identified?

2. Do these unconditional depressive symptom trajectories differ across birth cohorts? If so,
what are the differential patterns?

3. Do these unconditional depressive symptom trajectories differ by gender? If so, what are
the differential patterns?

4. What predictors have researchers identified to explain variability in depressive symptom
trajectory patterns either overall, across cohorts, and/or by gender?

5. How do variations in analytic strategies and depressive symptom instruments across
studies impact the comparability and interpretability of findings regarding depressive
symptom trajectories in emerging adulthood?

By doing so, this synthesis will inform future research priorities tailored to the evolving

mental health vulnerabilities of emerging adults across cohorts.
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2.2 Methods

2.2.1 Search strategy

Searches were conducted using PubMed (including MEDLINE), PsycINFO (via
EBSCOhost), and Embase on April 7, 2025. Search terms addressed three domains: depressive
symptoms (e.g. "depression", "depressive symptoms"), trajectory modeling (e.g. "trajectories",
"growth mixture model*"), and emerging adulthood (e.g. "emerging adult*", "young adulthood")
(Table A-1). Searches were limited to English-language, peer-reviewed articles. Supplemental
searches without emerging adulthood terms and with filters for review-type articles identified
relevant review articles. Although review articles were excluded from synthesis, individual
studies cited within them were assessed for eligibility and inclusion in this review.

2.2.2 Screening procedures and criteria

Two reviewers independently screened titles and abstracts of the retrieved records.
Disagreements were resolved through discussion until consensus was reached. The lead
researcher subsequently conducted the full-text review and data extraction.

Searches were limited to English-language, peer-reviewed articles, with grey literature
excluded to ensure consistent methodological standards given the complexity of trajectory
modeling approaches. Additional inclusion criteria were as follows: U.S.-based study population,
self-reported depressive symptom trajectories (i.e., excluding clinical diagnoses of depression
and therefore clinical samples and including validated symptoms scales such as the CES-D and
similar measures), trajectory analyses (i.e., statistical modeling of change patterns over time),
measurements of depressive symptoms at least once between ages 18-21 and again between ages
27-30 in order to ensure coverage of the full period of emerging adulthood, explicit modeling of

trajectories by chronological age rather than waves or events in order to clearly identify age
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trends, and at least partial coverage of cohorts born after 1970 in order to capture more recent

generational fluctuations in trajectories.

2.2.3 Identification of relevant literature

All records were imported into Covidence (Veritas Health Innovation, 2025); after
removing 624 duplicates, 928 unique records remained for title and abstract screening (Figure 2-
1). Cohen’s kappa was calculated to assess inter-rater reliability, indicating substantial rater
agreement on eligibility determination (kappa = 0.66) (McHugh, 2012). After title and abstract
screening, 136 full-text articles were assessed for eligibility, with 120 articles excluded for
reasons including, in part, non-age anchoring of trajectories (n = 45), wrong age or trajectory
range (n = 37), and non—U.S. samples (n = 20). Ultimately, 16 studies met all criteria and were

included in this review.
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Search of PubMed
(MEDLINE), PsycINFO, and
Embase on 4/7/2025

Search terms related to:
Depressive symptoms,
trajectory modeling, and
emerging adulthood

\_ /

| 1,552 articles imported to J

Covidence

624 duplicates removed J

N

[ 928 titles and abstracts screened ]

—

792 articles excluded ]

[ 136 full-text articles reviewed ]

/120 articles excluded: \

Trajectory not anchored by age: 45
Wrong age range: 34

Not US population: 20

Wrong outcome: 8

Not peer reviewed: 5

Wrong study design (review article): 4
Wrong trajectory range: 3

Wrong birth cohort: 1 /

[ 16 articles included in the review ]

Figure 2-1: Flow chart of the structured review process
2.2.4 Data extraction
Data extraction was conducted by the lead author using a template developed for this
review. Extracted information included study identifiers, sample characteristics, participant birth

cohorts, participant ages, depressive symptom measures and operationalization, trajectory
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modeling methods, variables associated with trajectories, description of trajectories, and main
findings. When birth years were not explicitly reported, approximate cohorts were inferred by
subtracting the participants’ age range at a given survey wave from the calendar year(s) in which
that wave was conducted.
2.2.5 Registration

This complete protocol, including detailed search strategies, screening and eligibility

criteria, and data-extraction templates, is publicly registered and available for review on the

Open Science Framework (DOI 10.17605/OSF.I0/N5TP4).

2.3 Results

2.3.1 Description of study samples

Sixteen U.S.-based longitudinal studies met inclusion in this review (Table 2-1). Nine of
which used nationally representative data from the National Longitudinal Study of Adolescent to
Adult Health (Add health) (Angton et al., 2024; P. Chen & Harris, 2019; Hargrove et al., 2020;
Kamis & Copeland, 2020; B. Kent & Bradshaw, 2021; J. Li et al., 2022; McPhie & Rawana,
2015; Walsemann et al., 2011). Two studies used data from the nationally representative
National Longitudinal Survey of Youth, including NLSY-97 (Y. Zhang & Axinn, 2022) and
NLSY-79 (E. Chen & Tung, 2024). The remaining five studies drew from regional, specialized
cohorts including the Oregon Adolescent Depression Project (Pettit et al., 2010, 2011),
Minnesota Twin Family Study (Foster et al., 2018), lowa Youth and Families Project (T. Lee et
al., 2023), and the Flint [Michigan] Adolescent Study (Heinze et al., 2018).

Sample sizes ranged from 466 (T. Lee et al., 2023) to 18,566 (Hargrove et al., 2020).

Women constituted a median 53% of participants, ranging from 49% (E. Chen & Tung, 2024) to
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64% (J. Li et al., 2022), and non-Hispanic white respondents comprised a median 58% of

participants, ranging from 17% (Heinze et al., 2018) to 99% (T. Lee et al., 2023).
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Table 2-1. Characteristics of studies examining depressive symptom trajectories across emerging adulthood in U.S.

populations.
Number of . Smalle's t N
Sample | Sample type and inclusion Sample waves of Age range Birth analytic Depressive
Reference Dataset . p P yp' . p' . of cohort(s) of grouping of symptom Statistical method(s)
size criteria Composition data . . a h
. trajectories sample birth measurement
collection
cohort(s)
National
Longitudinal . . . Multilevel growth curve
Angton et al. | Study of 15.099 iﬁoﬁz z?llciirtzlsirisne;tanve 53% female 4 15-33 Approximately 3 vears gzﬁﬁeiEs-D’ modeling; Conditional models;
(2024) Adolescent to ’ s ec?ﬁe;d 59% white 1974-1982 ¥ Range: 0’_ 27 Linear and quadratic age terms;
Adult Health P ge: Age centered at 15
(Add Health)
Esrtlloirzziiinal Nationally representative Multilevel growth curve
Chen and g sample; Participants with o . 3-item CES-D, |modeling; Conditional models;
. Study of . . . 51% female Approximately . . :
Harris 18,185 |family-relationship data . 5 12 - 40 10 years Summed, Range | Linear and quadratic age terms;
Adolescent to . 68% white 1973-1983 .
(2019) Adult Health and at least one depressive 0-9 Chow tests for models stratified
(Add Health) symptom measurement by sex; Age centered at 12
National . Longitudinal quantile
Longitudinal Chlldreg of th.e NLSY79 . regression and general
women in which Black and . 7-item CES-D, . .
Chen and Survey of Youth 3741  |Hispanic individuals were 49% female 12 15-30 Approximately 10 vears Summed. Ranwe estimating equations for mean
Tung (2024) | 79: Child and ’ P 50% white 1965 - 2001 ¥ » RANEC (rajectories; Conditional
oversampled, Only one 0-21 . .
Young Adult child per family included models; Linear and quadratic
study (NLSY79) p y age terms; Age centered at 15
Structured
. . . ) Clinical Multilevel growth curve
Foster et al Minnesota Twin Community sample; 59% fomal Interview f dels: Conditional models:
T * | Family Study 1,252 | Participants were twin pairs o temaje | 17-29 1972 - 1979 8 years nterview tor models; onditional models; .
(2018) o 89% white DSM-1V, Linear and quadratic age terms;
(MTES) born in Minnesota
Symptom count, | Age centered at 17
No range listed
. Nationally representative
Esrtlloirzziiinal sample; Participants who Multilevel growth curve
g self-identified as non- . 4-item CES-D, |modeling; Linear, quadratic,
Hargrove et | Study of . . - 51% female Approximately : .
18,566 |Hispanic White, non- . 5 12-42 8 years Summed, and cubic age terms; Chow tests
al. (2020) Adolescent to . . . . 54% white 1974-1982 . . .
Adult Health Hispanic .Blaclhg Hls‘pamc, Range: 0 - 12 for models stratified by gender;
(Add Health) Zr r;lg:;;l;l;spamc Asian Age centered at 12
Community sample; 9th .
grade students in the largest . Lgtent growth curV§ deehng,
. . . P 6-item subscale |Linear growth term; Mixture
. Flint [Michigan] public HS in Flint, . e, )
Heinze et al. L .. ... | 54% female Approximately of the BSI, distribution for moderators;
Adolescent 676 Michigan, Participants with . 12 19-32 3 years o o
(2018) . 17% white 1978 - 1980 Averaged, Unconditional and conditional
Study (FAS) a grade point average of 3.0 - A .
ot below. not diaenosed b Range: 1 -5 models; Wave used as time
the SChO(;lS with f y indicator; Age centered at 19
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developmental or learning
disability, with at least one
measurement of mental
health data, and with peer-
attachment data

Nationally representative
sample; Participants with

National . 8 years; Latent growth curve modeling;
Longitudinal social network data, at least Models Linear and quadratic growth
Kamis and one measure of depressive . . 9-item CES-D, . .
Copeland Study of 13.821 | symptoms. not attending a 51% female 12-32 Approximately |adjusted for Summed factors; Unconditional and
(20[; 0) Adolescent to ’ syecli)al-e dl’lca tion schoogl 51% white 1974-1982 cohort but no Range: 0’_ 27 conditional models; Multigroup
Adult Health p'th stent dat ’ estimate ge: analysis for models stratified by
(Add Health) Z:ll d vsi(iﬁf)ljtegnen?igei ata, presented gender; Age centered at 12
transition
National . . Latent class growth modeling
Longitudinal Nationally representative by gender; Linear and quadratic
Study of sample; Participants with Approximatel 9-item CES-D, rowth fa::torS' Multinomial
Kent (2020) Y 12,248 |depressive symptom data | Not described |3 13-34 PP Y6 years Averaged, Erow e .
Adolescent to across waves 1.3. and 4 and 1976-1982 Range 0 - 3 conditional logistic regression
Adult Health lid i - ht & for variables associated with
(Add Health) valid sampling weights trajectory classes
National Nationally representative Latent class growth modeling;
Kent and Longitudinal sample; Participants with . 9-item CES-D, Linear .and ql}adraFlc growth
Study of . 54% female Approximately factors; Multinomial
Bradshaw 12,248 |depressive symptom data at . 4 13-34 6 years Averaged, .. o .
@021) Adolescent to wave 1 and not in a sparse 57% white 1976-1982 Ranee: 0 - 3 conditional logistic regression
Adult Health ave cateso P ge: for variables associated with
(Add Health) & gory trajectory classes
Latent class growth modeling;
Freely estimated slope factor
Community sample; Youth (lii-lrt:;lsjive il(r)lﬁnéiz;t{;Ztsirilrtnzizfzizsses of
from 8 rural Iowa counties p natyses 1o .
Lee et al Iowa Youth and living in 2 parent 529 female Approximatel symptomology | life transitions; Conjoint
2023) : Families Project |446 hous%holdspand in 7th erade 99(; white 9 18-35 1571)5 21978 Y|4 years subscale of the |trajectories estimated by cross-
(IYFP) . . m /g ° SCL-90-R, tabulation of LCGA and LPA
in 1989 with a sibling ) " .
within 4 years of age Averaged, classes; Conditional logistic
Range 0 - 4 regression for variables
associated with trajectory
classes
National Latent class growth modeling;
Longitudinal Nationally representative 9-item CES-D Linear and quadratic growth
Li et al. Study of 7088 sample; Participants with | 64% female 4 13-32 Approximately 6 vears Summed * | factors; Multinomial
(2022) Adolescent to ’ genotypic and phenotypic | 64% white 1976-1982 ¥ R ) 0’ 27 conditional logistic regression
Adult Health data ange: ©- for variables associated with
(Add Health) trajectory classes
McPhie and Natlop al . Nationally representative 9-item CES-D, Lz?ltent growth gurve modeling
Longitudinal o 51% female with freely estimated slope
Rawana Studv of 3,676 |sample; Participants aged 529 white 15-28 1980 1 year Summed, factor loadines: Unconditional
(2015) Y 15 at wave 1 0 Range: 0 - 27 £s;

Adolescent to

and conditional models;
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and 2015

- 100

Adult Health Multigroup analyses for models
calt] stratifie ender
Add Health ified by gend
Autoregressive and cross-
0,
Pettit et al (A)(riez)gl;);lcen ¢ Community sample; high- ;Zéafcir;ale Approximatel 20-item CES-D, |lagged latent trajectory models;
: . 815 school students in western . 11 15-30 PP Y6 years Summed, Range | Linear and quadratic growth
(2010) Depression composition 1969 - 1975 X . .
Project (OADP) Oregon listed 0-60 factors; Multigroup analysis for
models stratified by gender
. . Latent growth curve modeling;
Oregon Community sample; high- . - o ’
Pettit et al. | Adolescent school students in western | 59% female Approximately 20-item CES-D, Unconqmona-l and conditional
. 816 o . 8 21-30 ) 6 years Summed, Range | models; Multigroup analyses
(2011) Depression Oregon who completed 4 | 89% white 1969 - 1975 . .
Project (OADP) major study waves 0-60 for models stratified by gender;
Age centered at 21
National
Longitudinal Nationally representative 9-item CES-D Multilevel growth curve
Walsemann | Study of 10.350 sample; Participants 53% female 4 14-34 Approximately 6 vears Slllrsﬁe d R;m’ e modeling; Conditional models;
et al. (2011) | Adolescent to ’ interviewed at both waves 1 | 54% white 1976-1982 ¥ 0-27 ? ¢ | Linear age term; Age centered
Adult Health and 4 at 22
(Add Health)
. Nationally representative MH.I_S’ .
Zhane and National sample: Participants with at Weighted and | Multilevel growth curve
ang Longitudinal Pc; pant 51% female summed into modeling; Conditional models;
Axinn Survey of Youth 4,082 |least one cohabitation 68% white 17-35 1980 - 1984 5 years composite Linear and quadratic age terms;
(2022) Yy experience between 1997 0 comp q g >
1997 (NLSY97) index, Range: 0 | Age centered at 17

* Approximate birth cohorts calculated by subtracting the participants’ age range at a given survey wave from the calendar year(s) in which that wave was conducted. Because of the dynamic nature of
the NLSY79 cohort (E. Chen & Tung, 2024), approximate birth cohort range was calculated using study documentation (U.S. Bureau of Labor Statistics, 2025).
Abbreviations: CES-D = Center for Epidemiologic Studies Depression Scale, DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, BSI = Brief Symptom Inventory, SCL-
90-R = Symptom Checklist-90 Revised, MHI-5 = 5-item Mental Health Inventory
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2.3.2 Analytic strategies and measurement
Analytic strategies

Analytic strategies varied across studies (Table 2-1). Four studies employed latent
growth curve modeling (LGCM) to estimate growth trajectories, with three using multiple group
analyses (Kamis & Copeland, 2020; McPhie & Rawana, 2015; Pettit et al., 2011) and one
incorporating a mixture distribution (Heinze et al., 2018) to assess trajectory differences between
subsamples. Four studies identified discrete trajectory groups using latent class growth modeling
(LCGM) (B. Kent & Bradshaw, 2021; B. V. Kent, 2020; T. Lee et al., 2023; J. Li et al., 2022).
Lee et al. (2023) additionally estimated conjoint trajectories of LCGM depressive symptom
trajectory classes with latent profiles of life transition trajectories. Six studies employed
multilevel growth curve modeling (MLGCM) to estimate depressive symptom trajectories
(Angton et al., 2024; P. Chen & Harris, 2019; Foster et al., 2018; Hargrove et al., 2020;
Walsemann et al., 2011; Y. Zhang & Axinn, 2022). Finally, specialized approaches included
autoregressive cross-lagged latent trajectory modeling, used by Pettit et al. (2010), which
combines latent growth modeling with autoregressive modeling to examine dynamic
relationships between variables over time (Bollen & Curran, 2004) and longitudinal quantile
regression, used by Chen and Tung (2024), which examines how predictors influence different
parts of the outcome distribution of depressive symptoms at each age (e.g., median, 25th
percentile) (Koenker, 2005).
Time metrics and trajectory modeling

All studies but one used age as the primary time metric, facilitating comparisons despite
differences in assessment waves across datasets. The exception was Heinze et al. (2018), which

employed survey wave as its time scale, however, this study was included because all
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participants entered the cohort in 9th grade at approximately the same age (Zimmerman, 2014).
Almost all studies modeled depressive symptoms across, and often beyond, the full period of
emerging adulthood from ages 18 to 30, with the exceptions of McPhie and Rawana (2015) and
Foster et al. (2018) which ended trajectories at age 28 and 29 respectively, and Pettit et al.
(2011) which initiated trajectories at age 21.

Regarding trajectory shape, ten studies found that a quadratic patterns best fit the slope of
their estimated depressive symptom trajectories (Angton et al., 2024; E. Chen & Tung, 2024; P.
Chen & Harris, 2019; Foster et al., 2018; Kamis & Copeland, 2020; B. Kent & Bradshaw, 2021;
B. V. Kent, 2020; J. Li et al., 2022; Pettit et al., 2010; Y. Zhang & Axinn, 2022). One study
included a cubic age term (Hargrove et al., 2020) and two studies freely estimated slope factor
loadings to best fit the data (T. Lee et al., 2023; McPhie & Rawana, 2015). Of the methods in
which age centering was informative (i.e. most methods other than LCGA), eight studies
centered age prior to age 18 and three after age 18, making a synthesis and interpretation of
intercepts largely irrelevant to the aims of this review.
Depressive symptom instruments

All studies included in this review used well-validated measures of self-reported
depressive symptoms (Table 2-1). Twelve studies measured depressive symptoms using the
CES-D (3-, 4-, 7-, 9- or 20-item) (Radloff, 1977, 1991), either summed or averaged (Angton et
al., 2024; E. Chen & Tung, 2024; P. Chen & Harris, 2019; Hargrove et al., 2020; Kamis &
Copeland, 2020; B. Kent & Bradshaw, 2021; B. V. Kent, 2020; J. Li et al., 2022; McPhie &
Rawana, 2015; Pettit et al., 2011, 2010; Walsemann et al., 2011). Three studies used other
screeners for depressive symptoms, including the 5-item Mental Health Index (MHI-5) (Ten

Have et al., 2024; Veit & Ware, 1983) used by Zhang and Axinn (2022), the 6-item BSI
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depression subscale (Derogatis & Melisaratos, 1983) used by Heinze et al. (2018), and the 12-
item SCL-90-R depression subscale (Derogatis & Melisaratos, 1983) used by Lee et al. (2023).
Foster et al. (2018) used DSM-IV symptom counts collected through a structured clinical
interview, qualifying for inclusion in this review because they assessed symptoms rather than

formal clinical diagnoses.

2.3.3 Research question 1: Unconditional trajectory patterns across emerging adulthood

Salient findings on trajectory patterns are summarized in Table 2-2., with more detailed
descriptions located in Table A-2. Three studies reported unconditional depressive symptom
trajectories (i.e. trajectories unadjusted for covariates) among their entire study samples from
ages 18 to 30. Of these, two identified a consistent decline in depressive symptoms throughout
emerging adulthood (Heinze et al., 2018; McPhie & Rawana, 2015), while one observed a
decline followed by an increase in depressive symptoms in the late 20s and early 30s (Kamis &
Copeland, 2020).

Additionally, three studies employed unconditional latent class growth analyses to
identify distinct subgroups of depressive symptom trajectories within their samples. Two of these
studies, both using the Add Health dataset, consistently found four latent trajectory classes.
These included a majority low-stable group (over 76% of participants), a smaller group
(approximately 10%) experiencing high initial symptoms that declined across emerging
adulthood, another small group (approximately 10%) showing low initial symptoms that
increased sharply in later years, and a very small subgroup (around 4%) characterized by an
arching trajectory peaking in the early to mid-20s (B. Kent & Bradshaw, 2021; J. Li et al., 2022).

Similarly, Lee et al. (2023), using a regional sample, identified three latent classes: a majority
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low-stable group (70.9%), a moderate group peaking in the mid-20s (22.6%), and a small high-

fluctuating group (6.5%).

Table 2-2. Summarized findings for unconditional and conditional depressive
symptom trajectories

Reference

Unconditional
overall trajectory

Unconditional
gender stratified
trajectories

Factors predicting trajectories (i.e. conditional trajectories)

Angton et al.

Educational factors: Suspension and expulsion associated with higher

(2024) No No intercepts, steeper declines, and rises in late 20s
Females: Higher
intercepts, steeper
Chen and No (318<Sthnes, rises in late Relational factors (family): Low family cohesion and parent-child conflict
Harris (2019) associated with elevated symptoms
Males: Stable in 20s,
increase in late 30s
Individual-level factors (race and ethnicity): Black/non-Black non-Hispanic
Chen and steep increases into mid-20s, Hispanic flat
Tung (2024) |\° No
g Educational factors: No high school degree linked to higher symptoms; earning
degree linked to immediate declines
Foster ef al Individual-level factors (psychological and behavioral): Desistent alcohol use
* [No No disorder associated with faster increases then deceleration, irrespective of
(2018) gender
Hargrove et Sociodemographic factors (race and ethnicity): White women and minorities
al (5020) No No higher baseline; Asian men/Hispanic women showed narrowing disparities
) compared to white men and women over time
Heinze et al. ?;f;ﬁll?tg’ isrll%?lltgrccaemt No Relational factors (peer): Adolescent violence exposure associated with higher
(2018) y p intercepts, faster declines among those with secure friendship attachments
and slopes
U-shaned: peak Women: higher
Kamis and a doles}zen.cpe) decline intercepts, steeper Relational factors (peer): Popularity predicted higher adolescent symptoms,
Copeland early/mi d-26s rise declines, sharper late- |faster declines among women; low sociality predicted persistent high
(2020) late 20s/carly 30s ZmO:nrlse compared to | symptoms
Females: 4 latent
classes - stable-low
(majority), early-high,
mid-high, late-high
Kent (2020) | No Individual-level factors (religion and spirituality): Attendance protective;
Males: 5 latent classes |spiritual experiences/beliefs increased odds of elevated trajectories across sex
- stable-low
(majority), early-high,
mid-high, late-high,
elevated
Kent and Aslteliitli:r-lfocvlva?:zforit ) Individual-level, educational, and relational factors: Delinquency, substance
Bradshaw carly-hich. mi (i-hi };l’ No use, low parental attachment/support, low GPA, low religious attendance
(2021) y-uen, & associated with elevated symptoms
late-high
3 latent classes: Life events and transitional factors: Traditional transitions (i.e.
Lee et al stable-low (ma:orit ) education—employment—marriage—parenthood) associated with stable-low
2023) : moderate eakgn Y 1 No symptoms; early/precocious transitions associated with higher/fluctuating
hioh fluc tEatin & symptoms, especially among females experiencing economic hardship, hostile
& g parenting, impulsivity
4 latent classes:
Li et al. lséil:lier;i(r):;s(irrrllajﬁirn}?)’ No Individual-level factors (psychological and behavioral): Negative emotionality,
(2022) & g novelty seeking associated with elevated trajectories

declining, early-adult
peak
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McPhie and
Rawana
(2015)

Overall decline;
higher baseline
symptoms linked to
steeper declines

Women: Higher
intercepts, steeper
declines

Men: Lower
intercepts, more
gradual declines

Individual-level factors (psychological and behavioral): Physical activity
associated with lower baseline symptoms, gradual symptom decline, no gender
differences

Women: Higher

Axinn (2022)

intercepts
Pettit et al. No Life events and transitional factors: Minor hassles (stronger for women) and
(2010) Both genders: major life events predicted increased symptoms with slower declines
Nonlinear declines
flattening at 30
Women: Higher
. intercepts . . . .
Pettit et al. No Relational factors (peer and family): family support slowed symptom declines
(2011) Both genders: Linear for women; friend support concurrent-only effects across genders
declines
Educational factors: Attending primarily minority schools associated with
Walsemann . . . . .
No No higher baseline symptoms but steeper declines for Asian/Pacific
et al. (2011) . .
Islander/Hispanic students
Life events and transitional factors: Repeated cohabitation dissolutions
Zhang and N/A N/A associated with declining symptoms (women); parenthood reduced symptoms

for men but increased symptoms for women (unless experiencing cohabitation
dissolution)

2.3.4 Research question 2: Cohort differences in trajectories

The included studies examined participants born between approximately 1965 and 2001,

with the majority (12 of 16 studies) analyzing cohorts born during the mid-1970s to early 1980s

(Table 2-1). This concentration reflects the birth years represented in the Add Health and NLSY

datasets. Specifically, eight Add Health studies included birth cohorts from roughly 1974—1982

(Angton et al., 2024; P. Chen & Harris, 2019; Hargrove et al., 2020; Kamis & Copeland, 2020;

B. Kent & Bradshaw, 2021; B. V. Kent, 2020; J. Li et al., 2022; Walsemann et al., 2011), while

three additional studies examined cohorts born between 1974 and 1985 (Heinze et al., 2018; B.

V. Kent, 2020; Y. Zhang & Axinn, 2022). Two studies analyzed an older cohort born between

1969-1975 (Pettit et al., 2010, 2011), and one study extended to younger cohorts born through

2001 (E. Chen & Tung, 2024).

Individual studies typically analyzed broad cohort ranges spanning 5 to 8 birth years,

with only one study examining a single birth year cohort (1980) (McPhie & Rawana, 2015).
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Further, the study by Chen and Tung (2024) was the only to include cohort as a variable in
models, operationalized by decade and included as an adjustment variable without reporting
cohort-specific effects. Critically, formal statistical comparisons of trajectories across birth
cohorts were absent in all studies.

The substantial overlap in birth years across studies, combined with the broad cohort
ranges within individual analyses, precluded meaningful cross-cohort comparisons. For instance,
individuals born in 1978 appear in multiple studies but are grouped with different birth year
ranges, making it difficult to isolate cohort-specific effects. Further, the 5+ year spans used in
most analyses aggregate individuals who came of age under potentially different sociocultural
contexts. This methodological limitation prevented assessment of whether depressive symptom

trajectories differed across generations during emerging adulthood.

2.3.5 Research question 3: Gender differences in trajectories

Six studies examined unconditional differences in depressive symptom trajectories by
biological sex or gender (Table 2-1, with detail in Table A-2), hereafter referred to collectively
as gender unless referencing a specific study’s findings. Women consistently exhibited higher
initial depressive symptom levels compared to men across studies (P. Chen & Harris, 2019;
Kamis & Copeland, 2020; B. V. Kent, 2020; McPhie & Rawana, 2015; Pettit et al., 2010, 2011).
This gender disparity in symptom levels persisted across different developmental starting points,
from early adolescence through early adulthood.

Beyond baseline differences, women demonstrated more pronounced nonlinear trajectory
patterns compared to men. Multiple studies found that women experienced steeper declines from
adolescence into early adulthood (Kamis & Copeland, 2020; McPhie & Rawana, 2015) and

sharper increases during their late twenties and early thirties compared to men (P. Chen &
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Harris, 2019; Kamis & Copeland, 2020). Specifically, Kamis and Copeland (2020) reported that
women showed a more pronounced mid-adolescent peak followed by steeper declines into early
adulthood compared to men. In contrast, men typically exhibited flatter trajectories characterized
by more gradual changes or relative stability throughout their twenties compared to women (P.
Chen & Harris, 2019; Kamis & Copeland, 2020; McPhie & Rawana, 2015; Y. Zhang & Axinn,
2022). Further, by employing LCGM differentially by sex, Kent (2020) identified a unique
trajectory pattern among males not observed in females: an "elevated" class comprising 25.7% of
male participants who maintained moderately higher symptoms than the stable low class across
all ages. In contrast, both studies by Pettit et al. (2010 & 2011) found no significant differences
in slopes by gender over emerging adulthood.
2.3.6 Research question 4: Predictors of trajectory variability

Studies identified predictors of depressive symptom trajectories across four broad
domains: individual-level factors encompassing race/ethnicity, personal beliefs, psychological
characteristics, and behaviors; relational factors including peer and family relationships;
educational factors including school discipline and degree attainment; and life event and
transitional factors including experiences of daily stressors and social role development over
time (Table 2-2., with detail in Table A-2).
Individual-level factors
Racial and ethnic characteristics

Individual sociodemographic characteristics like race and ethnicity were found to shape
trajectory patterns across studies. For example, while racial and ethnic minorities initially
reported higher average levels of depressive symptoms at baseline compared to white

individuals, Asian-American men and Hispanic women exhibited the fastest symptom declines
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across emerging adulthood, thereby narrowing these early disparities (Hargrove et al., 2020).
Further, Chen and Tung (2024) observed minimal differences in depressive symptom trajectories
between racial and gender subgroups for symptoms below the 50th percentiles across age,
whereas at higher percentiles, Black and non-Black non-Hispanic males and females showed
steep symptom increases peaking in the mid-20s, whereas Hispanic individuals exhibited
relatively flat trajectories.
Psychological and behavioral characteristics

Psychological and behavioral characteristics were highly predictive of depressive
symptom trajectories. Higher negative emotionality and novelty seeking predicted membership
in elevated symptom trajectory classes (J. Li et al., 2022). Similarly, factors such as delinquency,
weekly substance use, and impulsive sensation seeking were associated with elevated depressive
symptom trajectory classes (B. Kent & Bradshaw, 2021). Further, those with recovery from
alcohol use disorder (AUD), meaning individuals who recovered from AUD by age 29 after
previously meeting symptom criteria, exhibited distinctive depressive symptom trajectories with
steeper initial increases followed by symptom deceleration compared to those without an AUD
history, regardless of gender (Foster et al., 2018). Conversely, increased physical activity at age
15 compared to lower activity was associated with lower baseline depressive symptoms but more
gradual symptom declines across emerging adulthood, irrespective of gender (McPhie &
Rawana, 2015).
Religion and spirituality

Personal beliefs also influenced depressive symptom trajectories, with religious factors
revealing nuanced associations. While religious service attendance was protective against

elevated depressive symptom trajectories for both genders (B. Kent & Bradshaw, 2021; B. V.
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Kent, 2020), spiritual experiences and beliefs were associated with higher odds of belonging to
elevated versus low symptom classes (B. V. Kent, 2020).
Relational factors
Peer relationships

Peer relationships showed gender-specific associations with trajectories such that greater
popularity at age 12 predicted higher adolescent depressive symptoms but faster subsequent
declines across emerging adulthood among women only, while lower sociality predicted
persistently higher symptoms for both genders (Kamis & Copeland, 2020). Further, across
genders, perceived friend support evidenced concurrent rather than longitudinal associations with
depressive symptom trajectories (Pettit et al., 2011). Additionally, the effects of adolescent
violence exposure and baseline depression on trajectory patterns varied by friendship attachment
style, with violence predicting higher baseline symptoms and faster declines among securely
attached youth, while baseline depression showed similar patterns among those with insecure
friendship attachments (Heinze et al., 2018).
Family relationships

Family relationships were also predictive of depressive symptom trajectories. Low family
cohesion was associated with elevated symptoms that converged with high-cohesion groups only
during the post-emerging adulthood period, while the negative effects of parent-child conflict on
depressive symptoms also persisted through emerging adulthood (Chen & Harris, 2019).
Similarly, those with low parental attachment and weak family support were at a higher risk of
belonging to elevated compared to stable depressive symptom trajectory classes (B. Kent &
Bradshaw, 2021). Nonetheless, higher family support at age 21 paradoxically predicted slower

symptom declines across emerging adulthood among women (Pettit et al., 2011).
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Educational factors

Educational factors including school disciplinary actions (suspension and expulsion)
were associated with higher baseline depressive symptoms and distinctive trajectory patterns
characterized by steeper declines followed by symptom increases into the early 30s (Angton et
al., 2024), while lower GPA differentiated elevated from stable depressive symptom trajectory
classes (B. Kent & Bradshaw, 2021). Further, Chen and Tung (2024) found that earning a high
school degree was associated with immediate symptom declines and reduced group disparities
across the depressive symptom quantile distribution.

Interestingly, high school racial composition showed complex relationships with
individual race/ethnicity, with Asian/Pacific Islanders and Hispanics attending primarily
minority schools evidencing higher baseline depressive symptoms but steeper declines across
emerging adulthood compared to their peers at primarily white schools (Walsemann et al., 2011).
Life events and transitional factors

Life stressors during emerging adulthood evidenced significant associations with
depressive symptom trajectories. Exposure to minor life hassles predicted depressive symptom
increases more strongly among women than men and major life events were associated with
increases regardless of gender (Pettit et al., 2010).

Beyond individual stressors, the timing and sequencing of major life transitions also
shaped depressive symptom patterns. Lee et al. (2023) uniquely examined conjoint trajectories of
the timing of life transitions and depressive symptoms, finding that traditional transition
sequences (including education, employment, marriage, parenthood) paired with low stable
symptoms characterized the majority of participants, while early parenthood transitions

commonly paired with moderate peaking symptoms and precocious transitions (all milestones by
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early 20s) with high fluctuating symptoms. Females had higher odds of following both
nontraditional transition patterns with elevated symptoms, particularly when exposed to early
family economic hardship and hostile parenting in adolescence. Another study found that having
children was associated with symptom decreases for both genders, particularly when combined

with cohabitation dissolution among women (Y. Zhang & Axinn, 2022).

2.4 Discussion

This structured literature review synthesized evidence from 16 U.S longitudinal studies
examining depressive symptom trajectories during emerging adulthood from ages 18 to 30. The
findings reveal important insights about developmental patterns, methodological challenges, and
critical gaps in the understanding of depressive symptoms during this transitional life stage,

addressing each of the five a priori research questions.

2.4.1 Research question 1: Unconditional trajectory patterns across emerging adulthood
First, most emerging adults maintained low depressive symptoms from ages 18-30,
reflecting patterns seen in existing reviews of depressive symptom trajectories covering
overlapping age ranges (Musliner et al., 2016; Schubert et al., 2017; Shore et al., 2018).
Nonetheless, a concerning minority (approximately 4-10%) of respondents reported elevated
symptoms or fluctuating trajectories over the course of emerging adulthood, often notably
characterized by symptom resurgence in their late 20s. These patterns align with developmental
theories emphasizing instability in emerging adulthood (Jeffrey J Arnett, 2014) that may impact
depressive symptom development. The identification of a late-emerging symptom group is
particularly noteworthy, because although depressive symptom risk often peaks in adolescence
and early twenties (Breslau et al., 2017; Schubert et al., 2017), the mean and median age of onset

for MDD occurs in the early thirties (Hasin et al., 2005; Kessler et al., 2005), suggesting that
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mental health surveillance and intervention efforts should extend throughout the entire emerging

adulthood period.

2.4.2 Research question 2: Cohort differences in trajectories

Second, despite cross-sectional evidence suggesting increasing depressive symptom
prevalence in younger cohorts (Twenge et al., 2019), this review found an absence of rigorous
cohort-based trajectory comparisons. Most studies utilized broad, overlapping birth cohort
groups spanning 5 to 8 years and only one study explicitly compared cohort differences in broad
10 year groupings (E. Chen & Tung, 2024), preventing fine-grained analyses of how historical
contexts uniquely influence depressive symptom trajectories. This methodological limitation in
the research literature is particularly salient given that recent cohorts have experienced distinct
challenges during their emerging adult years, including the Great Recession's lasting economic
effects, rising income inequality, and rapid technological transformation of work and social
relationships, that may differentially affect depressive symptom trajectories between individuals
born just a few years apart (Autor & Salomons, 2018; Chetty et al., 2017; Frey & Osborne, 2017,
Rinz, 2022). The failure to disaggregate cohort effects therefore represents a major gap in current
understandings of how historical context shapes depressive symptom development during this

critical life stage.
2.4.3 Research question 3: Gender differences in trajectories

Third, this review confirmed and expanded upon well-established gender differences in
depressive symptoms (Hyde et al., 2008; Nolen-Hoeksema, 2001; Schubert et al., 2017; Yu et
al., 2020), with women consistently starting emerging adulthood at higher symptom levels and
experiencing more pronounced nonlinear trajectories. Conversely, men generally exhibited more

stable trajectories, though a notable subgroup of men showed persistently elevated symptoms (B.
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V. Kent, 2020). The greater volatility in women's trajectories may reflect differential exposure or
sensitivity to stressful life events during the extended and unstable period of emerging adulthood,
thus contributing to increased risk of depressive symptoms (Nolen-Hoeksema, 2001).
Conversely, the identification of a substantial subgroup of men with persistently elevated
symptoms challenges assumptions about a lower risk of depression in males and highlights the
need for gender-sensitive surveillance approaches that consider both different trajectory patterns
and symptom presentation patterns (Call & Shafer, 2018).

2.4.4 Research question 4: Predictors of trajectory variability

Fourth, this review identified multilevel predictors operating across individual, relational,
educational, and life transitional domains, consistent with ecological models of development.
Bronfenbrenner's ecological framework posits that development occurs through dynamic
interactions between individuals and their nested environmental systems, from immediate family
relationships to broader sociocultural contexts, with the chronosystem further capturing how
these influences change over historical time (Bronfenbrenner & Ceci, 1994). This framework
provides a valuable lens for understanding how the identified predictors operated across multiple
ecological levels, reflecting the complex interplay between individual vulnerabilities and
environmental contexts that characterize emerging adulthood development.

Individual psychological vulnerabilities, including negative emotionality and impulsivity,
were associated with risk of elevated depressive symptom trajectories, supporting research
linking behavioral traits to depression vulnerability across development (Klein et al., 2011).
Protective relational contexts, particularly family cohesion, mitigated risk of elevated
trajectories, while peer relationship difficulties compounded vulnerability, consistent with

attachment theory's emphasis on secure relationships as buffers against psychopathology
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(Bowlby, 2008; Welch & Houser, 2010). Notably, stress exposure emerged as a mechanism
linking these multilevel factors, with daily hassles and major life events serving as triggers for
depressive symptom changes, particularly among women who demonstrated greater stress
sensitivity consistent with established gender differences in depression vulnerability (Nolen-
Hoeksema, 2001; Pettit et al., 2010). Beyond these traditional risk factors, the timing and
sequencing of life transitions emerged as particularly salient predictors, with nontraditional
transition patterns such as early parenthood or accelerated role acquisition associated with
elevated and fluctuating symptom trajectories (T. Lee et al., 2023). This timing effect appears
especially relevant for recent cohorts facing socio-economic barriers to traditional adult
milestones during emerging adulthood, as unmet expectations in education, employment, and
parenthood significantly predict later depressive symptoms (Mossakowski, 2011). The
reversibility of modern transitions, such as returning to the parental home after initial departure,
creates additional stress through role uncertainty and identity confusion (Mitchell, 2017),
highlighting how the increasingly prolonged and variable nature of contemporary emerging
adulthood may contribute to mental health vulnerability. Ultimately, these patterns suggest that
depressive symptom trajectories result from the accumulation and interaction of risk and
protective factors across developmental contexts.
2.4.5 Research question 5: Analytic strategies and measurement comparability

Fifth, although all studies shared a common goal of modeling changes in depressive
symptoms over time, differential modeling strategies affected comparability of findings across
studies beyond differences in covariate adjustment for predictors and confounders of trajectories.
Studies employed methods including LGCM, LCGM, and MLGCM, which differ in how they

represent heterogeneity, handle within- versus between-person variation, and specify time
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metrics and loadings. LGCM and MLGCM both estimate population-average growth trajectories
with random effects for individual-differences but differ in their focus such that LGCM
emphasizes latent constructs to capture heterogeneity in change patterns (Bollen & Curran,
2006), while MLGCM incorporates nested data structures to account for group-level influences
(Raudenbush & Bryk, 2002). LCGM builds on LGCM, further identifying distinct subgroups
with similar trajectories (Nagin, 2005), making it particularly useful for heterogeneous
populations with expected differential developmental pathways. Ultimately, although these
methods differ in their specific estimates, they all identify similar underlying growth patterns,
allowing for a descriptive comparison of depressive symptom trajectories across studies.
Additionally, differences in sampling techniques may have affected the comparability of
findings. A majority of studies relied on nationally representative data from Add Health, which
employs a school-based sampling frame using stratified random sampling of U.S. high schools
meeting specific enrollment criteria (Harris, 2013). While this design ensures national
representativeness and Add Health demonstrates good retention with minimal attrition bias
(Harris et al., 2019), some limitations may have affected generalizability. First, the school-based
sampling excludes youth in areas without participating schools or those not attending
conventional schools. Second, systematic dropout patterns favor retention of female, younger,
higher socioeconomic status, urban, native-born, and White respondents, potentially introducing
bias in trajectory estimates (Harris et al., 2019). Furthermore, five of the remaining studies drew
from diverse regional cohorts with varying sampling strategies and inclusion criteria, creating
additional challenges for cross-study comparisons beyond those inherent in nationally

representative datasets. As a result, these design features may have influenced the comparability
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of studies within this review and limited the generalizability of trajectory findings to populations
with more severe psychopathology or those experiencing significant life instability.

Further, despite all outcome scales assessing the underlying construct of depressive
symptoms, their heterogenous formats and psychometric designs also somewhat limit direct
comparability. For example, the CES-D gauges frequency of symptoms over the past week,
while the MHI-5 gauges symptoms over the past month. BSI and SCL-90-R depressive symptom
subscales are embedded within broader symptom checklists and are calibrated using a different
Likert response format than the CES-D (Prinz et al., 2013). Differences in item number (e.g. 3-,
4-,7-, 9- or 20-item CES-D), assessment time frames, and response options produced varying
score distributions, complicating direct trajectory comparisons across studies. Nonetheless,
psychometric analyses have consistently demonstrated high internal consistency and convergent
validity, with most scales capturing a primary depressive symptom construct despite some
evidence of multi-dimensional structures in certain populations (Berwick et al., 1991; Derogatis
& Melisaratos, 1983; Getnet & Alem, 2019; Radloff, 1977).

Given that 12 of the 16 included studies measured depressive symptoms using some
variation of the CES-D, additional discussion of this measure is warranted. While the CES-D
demonstrates strong psychometric properties for community-based mental health research,
several limitations may affect interpretation of depressive symptom trajectories. First, the scale
does not capture some key clinical MDD symptoms such as anhedonia and psychomotor
agitation or retardation, potentially underestimating symptom severity among certain
respondents. Second, the CES-D primarily functions as a symptom inventory rather than a
diagnostic tool, meaning that elevated scores reflect depressive symptom burden rather than

clinical diagnoses, necessitating careful interpretation of findings as distinct from clinical
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disorders within this symptom-focused framework (R. E. Roberts et al., 1989, 1991). Third, the
CES-D has been found to have different factor structures across some racial and ethnic groups
(Nguyen et al., 2004), although these findings have been mixed (Canady et al., 2009). Finally,
the various abbreviated versions used across studies additionally complicate comparability as
shorter versions may lose sensitivity to change over time. Despite these limitations, the CES-D
remains a valuable instrument for depressive symptom trajectory research due to its strong
reliability, validity across diverse populations, general sensitivity to symptom changes over time,
and extensive use that facilitates comparisons across studies and populations (Radloff, 1991; Van
Dam & Earleywine, 2011). Thus, while these measurement considerations require careful
interpretation of findings, the fundamental validity of these depressive symptom instruments

supported meaningful comparison of trajectory patterns across the included studies.

2.4.6 Implications for research

The findings from this review have important implications for future research.
Longitudinal studies should extend follow-up through at least age 30 using both nationally
representative and diverse regional cohorts, while systematically reporting unconditional
trajectories alongside conditional models to enhance cross-study comparability and enable
clearer identification of population-level developmental patterns. Further, if resources permit
larger samples, researchers should design cohort-sensitive analyses employing narrower birth-
year bands and explicitly testing for cohort-specific effects such as economic recessions or
technological shifts to distinguish sociological influences on trajectory development. Ultimately,
advancing understandings of depressive symptoms during emerging adulthood requires
longitudinal studies that can disentangle the complex interplay between individual development

and rapidly changing historical contexts during this critical life stage.
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2.4.7 Limitations

Several important limitations should be acknowledged when interpreting these findings.
First, the evidence base is heavily concentrated in data from Add Health and NLSY studies, with
supplemental regional cohorts providing additional but limited perspectives. This concentration
may restrict generalizability beyond school-based, nationally representative samples to other
populations, particularly those experiencing nontraditional pathways through emerging
adulthood or facing greater socioeconomic disadvantage. Second, the substantial methodological
heterogeneity across studies, including variations in analytic approaches, depressive symptom
measures, trajectory specifications, and covariate adjustment, precluded formal meta-analytic
synthesis and may have obscured important nuances in findings. Third, several methodological
limitations inherent to longitudinal studies may have affected the validity of findings. Attrition
bias may have influenced results if participants who dropped out differed systematically from
those who remained, particularly if those with more severe emerging symptoms were more likely
to discontinue participation. Further, reliance on self-reported data may have led to
underreporting of symptoms while the connection of discrete measurement points across time
intervals may not have captured symptom fluctuations between waves. Additionally, none of the
studies incorporated depression treatment into their models, despite treatment potentially
influencing observed symptom patterns. Fourth, the descriptive synthesis approach, while
appropriate given the methodological diversity, cannot establish definitive conclusions about
effect sizes or the relative importance of different trajectory predictors across populations.
Finally, research primarily included cohorts born before the mid-1980s, limiting understandings
of how more contemporary factors have shaped depressive symptoms for more recent

generations of emerging adults.
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2.4.8 Conclusions

This structured literature review highlights both the existing knowledge and persistent
gaps in understanding depressive symptom trajectories during emerging adulthood. The findings
reveal that while the majority of emerging adults experience stable, low symptom trajectories, a
significant minority experience concerning elevated patterns, including late-emerging depressive
symptoms. The absence of rigorous cohort comparisons represents a critical gap in
understandings of how rapidly changing sociocultural contexts may be altering depressive
symptom development across successive generations of emerging adults. The identification of
gender-specific trajectory patterns and multilevel predictors spanning individual, relational,
educational, and life transition domains underscores the complexity of depressive symptom

development during this extended transition to adulthood.
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Chapter 3: Birth cohort differences in depressive symptoms from

ages 18 to 30 in the U.S. and mediation by changing social roles

3.1 Introduction

Internalizing symptoms, particularly depressive symptoms, are marked by deficits in
cognition, mood, and behavior in which emotional distress is directed inward (Levesque, 2011),
potentially causing functional impairment and increasing the risk of suicide (CDC, 2024b;
Kuwabara et al., 2007; SAMHSA, 2024). Depressive symptoms, characterized by prolonged
periods of sadness, hopelessness, loss of interest, and suicidal ideation (National Institute of
Mental Health, 2025), present on a continuum from subsyndromal to clinical disorder, however
negative health impacts can occur at all levels of severity (Ayuso-Mateos et al., 2010). In these
analyses, depressive symptoms were measured with a brief four-item index derived from the
Bentler Medical and Psychological Functioning Inventory’s depression personality trait scale
(Newcomb et al., 1981). This index primarily captured cognitive-affective features including
hopelessness, meaninglessness, and low positive affect, consistent with hopelessness theory's
emphasis on negative expectations about the future (Abramson et al., 1989). These features
represent a narrower construct than clinical depression, which additionally encompasses somatic
and behavioral symptoms such as disruptions to sleep, appetite, energy, concentration, and self-
worth that must persist and cause functional impairment (Bains & Abdijadid, 2020; Tolentino &
Schmidt, 2018). Nonetheless, understanding the depressive symptom continuum is crucial for
public health, as even subclinical depressive symptoms may cause meaningful impairment in
daily functioning and quality of life (Ayuso-Mateos et al., 2010; Kuwabara et al., 2007;

McKnight & Kashdan, 2009), predict future onset of clinical disorders (Cuijpers et al., 2004;
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Musliner et al., 2016), and contribute substantially to population mental health burden (Gotlib &
Hammen, 2008).

Depressive symptoms have become increasingly prevalent in the U.S. since the mid-to-
late 2000s, particularly among young adults, women, and younger generations. Multiple
nationally representative surveys have documented these trends. For example, National Health
and Nutrition Examination Survey data demonstrate that moderate depressive symptoms
increased significantly among those aged 20 to 39 from 2011 to 2016, with consistently higher
rates among women (Yu et al., 2020). National Survey on Drug Use and Health data further
illustrate continued increases in past-year major depressive episodes (MDE) for all age groups
under 35 from 2015 to 2020, with the highest prevalence among those under 25 (Goodwin et al.,
2022). Evidence also suggests the presence of cohort effects, with younger millennials (born
approximately between 1990 and 1994) reporting higher MDE rates than cohorts born between
the late 1950s and late 1980s (Twenge et al., 2019). Importantly, young adulthood represents a
critical period for clinical depression onset, with population estimates centering around ages 30
to 32 (Hasin et al., 2005; Kessler et al., 2005). Although approximately 25% of depression cases
first emerge during adolescence, with marked sex differences (13.6% males vs. 36.1% females)
(Breslau et al., 2017), the sustained risk period of young adulthood remains understudied.
Additionally, despite rising depression prevalence, mental health service utilization remains
lower among young adults than other age groups (Babajide et al., 2020). These patterns
underscore a need to understand how depressive symptoms evolve from adolescence into
adulthood and whether these developmental pathways differ by sex and cohort.

The transition from adolescence to adulthood in the United States has shifted over the

past half century, resulting in historical variation in the acquisition of developmental milestones
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like economic and social independence that used to more commonly occur in one’s early
twenties (Settersten & Ray, 2010). As such, researchers have identified this transition as a
distinct and extended developmental period known as emerging adulthood, typically spanning
ages 18 to 30 (Jeffrey J Arnett, 2014; Jeffrey J Arnett et al., 2014; Furstenberg, 2010;
Furstenberg et al., 2005; S. J. Schwartz et al., 2015; Wood et al., 2018). Developmental
psychologist Urie Bronfenbrenner's chronosystem theory provides a framework for
understanding these shifts, emphasizing how developmental processes are shaped by both
personal life transitions and historical events such as economic recessions, technological
advances, and social movements (Bronfenbrenner & Ceci, 1994; Lodato, 2024). For recent
cohorts, these historical contexts have created distinct experiences that differentiate their
developmental trajectory from previous generations. For example, the Great Recession created
lasting effects for millennials, including suppressed wages and delayed career advancement
(Rinz, 2022; Rothstein, 2023). Rising income inequality (the gap between top and bottom earners
grew 27% between 1970 and 2016) has compounded these challenges (Kochhar & Cilluffo,
2018). Young adults now face increasing costs for education, housing, and healthcare alongside
stagnant wages (Chetty et al., 2017; Sironi, 2018), while rapid technological change demands
continual skill adaptation (Autor & Salomons, 2018; Frey & Osborne, 2017). Unlike previous
generations, recent cohorts may be the first to fare worse economically than their parents (Kurz
et al., 2019), creating persistent instability extending through the 20s and reshaping their
transition to adulthood.

In particular, these structural changes have altered the population-level timing and
sequence of what developmental researchers have termed the "Big Five" social roles: completing

college, entering full-time employment, leaving the parental home, getting married, and
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becoming a parent (Jeffrey J Arnett et al., 2014; Furstenberg, 2010; Settersten Jr, 2007;
Settersten, 2007; Settersten & Ray, 2010). While these transitions once occurred in a relatively
predictable and compressed sequence during the early twenties, they have become increasingly
extended and even reversible (Jeffrey J Arnett, 2014). Historical data illustrate how each of these
social roles has shifted over recent decades, with distinct patterns emerging by sex. Educational
attainment increased substantially, with bachelor's degree completion among those aged 25 to 34
rising from 25% in 1995 to 47% for women and 37% for men by 2024, although time to degree
also lengthened (Bound et al., 2012; Hurst, 2024). Although women now surpass men in college
enrollment and completion (DiPrete & Buchmann, 2013; Hurst, 2024), they continue to face
unique challenges in balancing career development with traditional expectations around family
formation and caregiving, a double burden that complicates achievement of traditional adult
milestones (Donnelly et al., 2016). Labor market participation has shown divergent patterns by
sex, with full-time employment among men declining sharply while women showed more stable
though lower rates (Sironi & Furstenberg, 2012). Men's transitions have been particularly
affected by declining opportunities for stable, well-paying employment without advanced
education, delaying the traditional provider role and contributing to earnings declines, while
women saw earnings gains from a substantially lower baseline that did not eliminate gender gaps
(Autor et al., 2019; Danziger & Ratner, 2010; Guvenen et al., 2017). Critically, these early-
career trajectories established during emerging adulthood substantially shaped lifetime earnings.
Residential independence has also decreased substantially, with over half of young adults aged
18-29, and more commonly men, living with parents by 2020, levels not seen since the Great
Depression (Fry et al., 2020). However, this relationship is complex given that college-educated

youth may delay home departure and economically stable young adults sometimes strategically
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return home to build wealth (Sandberg-Thoma et al., 2015). Marriage and parenthood have also
been substantially delayed across both sexes, with median marriage age increasing to
approximately 30 for men and 29 for women by 2024 and parenthood following similar patterns
(Horowitz et al., 2019; Khandwala et al., 2017; United States Census Bureau, 2024). These
evolving norms have expanded opportunities for diverse life paths but also created new pressures
and uncertainties as young adults navigate increasingly complex expectations amid economic
conditions that make traditional markers of adulthood harder to achieve (Settersten & Ray,
2010).

This extended developmental period of emerging adulthood therefore represents a critical
window of vulnerability for depressive symptoms, particularly given disparities in social role
acquisition by sex. While young adults are developing autonomy, they must simultaneously
navigate high levels of instability in education, employment, relationships, and living situations.
These challenges manifest distinctly for men and women, and the combination of prolonged
milestone achievement and economic precarity creates a unique psychological context that may
contribute to increased risk for depressive symptoms (Jeffrey J Arnett, 2014; Jeffrey J Arnett et
al., 2014). Understanding how this historical variation in achievement of these key adult social
roles influence depressive symptom development and how these patterns may differ by sex is
therefore crucial for identifying potential intervention points and supporting healthy development
during this extended transition to adulthood.

The relationship between social role transitions and depressive symptoms is complex,
particularly during emerging adulthood when multiple role changes often occur simultaneously.
Life course theory provides a framework for understanding these effects, positing that human

development is fundamentally shaped by historical context and that the impact of life transitions
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varies significantly depending on their timing in one's developmental trajectory (Elder, 1998,
2003). While successfully acquiring adult social roles can improve psychological wellbeing
through increased social integration and self-efficacy (Turner & Lloyd, 1999), delayed
acquisition of important social roles may impact depressive symptoms through reduced social
integration, misalignment with age-based developmental expectations, and experiences of
material hardship (T. J. Kim & von dem Knesebeck, 2016; Mossakowski, 2011; Thoits, 2011;
Ueno & Krause, 2020; Wickrama et al., 2012). Changes in role acquisition patterns across
cohorts reflect broader societal transformations that may systematically alter depression risk at a
population level, independent of individual characteristics.

The protective effects of specific adult social roles on depressive symptoms depend on
their quality, context, and timing. Employment typically reduces depressive symptoms by
increasing financial resources and social integration, with higher occupational attainment and
goal alignment predicting fewer symptoms (Paul & Moser, 2009; Ueno & Krause, 2020).
However, this protective effect is conditional as precarious employment and underemployment
elevate depression risk, as does low marital quality (Horn et al., 2013; T. J. Kim & von dem
Knesebeck, 2016). Transitions that are late relative to expectations or reversible (e.g., returning
to the parental home) may introduce uncertainty and thereby increase depressive symptoms
(Caputo, 2018; Copp et al., 2017; Elder, 2003; Mitchell, 2017; Mossakowski, 2011). These
dynamics are notably gendered such that women may be more vulnerable to depression when
managing the conflict of multiple roles (Mirowsky & Ross, 2003), while men's well-being is
often tied to securing stable, traditionally masculine provider roles (Christiansen & Palkovitz,
2001). However, research also reveals complex mediating pathways, such as work stability

mitigating depression more strongly for women than men, and educational attainment having a
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more significant impact for men than women (Wickrama et al., 2012). Importantly, while prior
depression can hinder adult social role attainment (Berndt et al., 1998; Quiroga et al., 2013; Woo
et al., 2016), studies that adjust for pre-existing symptoms suggest that social role acquisition
independently influences future depressive symptoms, highlighting the distinct impact of
structural and contextual factors on the development of depressive symptoms during emerging
adulthood (Frech & Williams, 2007; Mossakowski, 2011; Ueno & Krause, 2020).

Examining the developmental course of depressive symptoms provides crucial insights
into how these symptoms evolve and persist over both developmental and historical time.
Longitudinal analyses can reveal distinct patterns of symptom development that may be masked
by cross-sectional studies, helping to identify critical periods for intervention and individuals at
highest risk for depressive symptoms. This approach is particularly valuable during emerging
adulthood, a period characterized by significant transitions and potential vulnerability to mental
health challenges.

Prior longitudinal research elucidates patterns in how depressive symptoms evolve across
the transition from adolescence into adulthood and is discussed in depth in Chapter 2. Studies
examining unconditional (i.e. models not stratified or adjusted for covariates) depressive
symptom development across the full emerging adulthood period from ages 18 to 30 have
identified mixed patterns: some show consistent declines in symptoms throughout the twenties
(Heinze et al., 2018; McPhie & Rawana, 2015), while others reveal U-shaped patterns
characterized by adolescent peaks, declines through the early-to-mid-twenties, and subsequent
resurgence in the late twenties and early thirties (Kamis & Copeland, 2020). When employing
latent class growth analyses to identify distinct subgroups of trajectories, studies have

consistently identified three to four trajectory classes, with the majority of individuals (70% to
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over 76%) following a stable-low symptom pattern (B. Kent & Bradshaw, 2021; T. Lee et al.,
2023; J. Li et al., 2022). Nevertheless, a concerning minority, typically around 4% to 10%,
experience persistently elevated, increasing, or fluctuating depressive symptoms during
emerging adulthood. These patterns are notably gendered, with women consistently exhibiting
higher initial symptom levels and more pronounced nonlinear developmental patterns, including
steeper declines in early adulthood and sharper increases in later years, compared to the flatter,
more stable paths generally observed in men (P. Chen & Harris, 2019; Kamis & Copeland,
2020). Importantly, research examining conjoint developmental patterns has found that
traditional life transition sequences (i.e. education = employment = marriage = parenthood)
predominantly pair with stable-low depressive symptom trajectory classes, while nontraditional
patterns, such as early or precocious transitions, were associated with elevated and fluctuating
depressive symptom classes, particularly among women (T. Lee et al., 2023).

Existing research, however, has not rigorously examined whether these developmental
patterns in depressive symptoms differ across birth cohorts. Most studies have homogenously
sampled and analyzed broad cohort ranges spanning 5 to 8 birth years with substantial birth
cohort sample overlap between studies (e.g. highly prevalent utilization of the National
Longitudinal Study of Adolescent to Adult Health cohort), and only one study has explicitly
tested for cohort differences using decade-level groupings (E. Chen & Tung, 2024). This
represents a major knowledge gap given cross-sectional evidence of increasing prevalence
among younger generations (Twenge et al., 2019) and distinct socioeconomic contexts
experienced by different cohorts. Additionally, no known studies have examined whether
historical changes in the timing and acquisition of major adult social roles explain potential

cohort differences in developmental depressive symptom patterns, despite evidence that social
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role attainment is associated with differences in depressive symptom trajectories (T. Lee et al.,
2023).

The present study addressed these gaps by examining cohort effects on the course of
depressive symptoms across emerging adulthood (ages 18 to 30) using nearly two decades of
nationally representative Monitoring the Future data, a dataset not previously used for this line of
research. Unlike prior research that aggregated broad birth cohort ranges, this study
operationalized cohort as a continuous predictor scaled to five-year increments across 19
sequential birth cohorts (individuals born between 1971 and 1989), enabling detection of
historical shifts in developmental patterns. By explicitly testing social role acquisition as a
mediator of cohort effects, this study evaluated whether broader societal changes, including
delays in marriage, parenthood, employment, and residential independence, translated into
population-level shifts in the course of depressive symptom development, and whether these
pathways differed by sex.

Specifically, Aim 1 assessed whether birth cohort membership, i.e. historical time, was
associated with the developmental course of depressive symptoms during emerging adulthood
(ages 18 to 30), i.e. developmental time, and if these effects were modified by sex. Hypotheses
were:

1. On average for all cohorts, depressive symptoms would decline across emerging
adulthood.

2. On average for all cohorts, females would experience greater volatility in depressive
symptoms than males as evidenced by a larger quadratic growth term capturing

fluctuations in depressive symptoms across developmental time.
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3. More recent cohorts would report elevated depressive symptoms compared to prior
cohorts at the same age and cohort differences would grow in magnitude with increasing
age.

4. The effects of cohort on depressive symptom development would be modified by sex,
with female respondents demonstrating comparatively larger cohort effects at each age
compared to males.

Aim 2 evaluated whether historical changes in social role acquisition (i.e. full-time college
attendance, full-time employment, no longer living with parents, marriage, and parenthood)
mediated the relationship between birth cohort and depressive symptoms, and if these effects
were modified by sex. Hypotheses were:

1. Historical changes in social role acquisition would partially mediate the relationship
between birth cohort and depressive symptoms, such that delays in role transitions for
more recent cohorts would contribute to heightened depressive symptoms with
increasing age.

2. The mediational effects of historical changes in social roles on the association
between cohort and depressive symptom development during emerging adulthood

would be modified by sex.

3.2 Methods

3.2.1 Study sample

Data were drawn from Monitoring the Future (MTF), a nationally representative study
that annually surveyed approximately 16,000 U.S. high school seniors, with a subsample of
around 2,450 seniors selected for longitudinal follow-up each year (Patrick et al., 2024). This

subsample was randomly divided into two halves, with one half surveyed one year after high
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school (modal age 19) and the other half surveyed two years after high school (modal age 20);
each half was then followed biennially thereafter until age 29/30. Respondents were provided
with self-report surveys in which they were randomized to answer questions on one of six
questionnaire versions in addition to a core survey. Approximately one-sixth of respondents
completed both the core assessment and the questionnaire version that included measures of
depressive symptoms.

The analytic sample comprised seven waves of data from respondents assigned to the
questionnaire version that included measures of depressive symptoms, with baseline assessments
at the average age of 18, followed by surveys at ages 19/20, 21/22, 23/24, 25/26, 27/28, and
29/30. Although MTF collected data from two random halves of each cohort at staggered ages,
these halves were combined to increase analytic power given that preliminary assessment
revealed no differences in cohort effects on depressive symptoms between one-year and two-year
post-baseline follow-ups. This study henceforth references only even-numbered ages for clarity
(18, 20, 22, 24, 26, 28, and 30). The analytic sample included cohorts who were high school
seniors between 1989, when depressive symptoms were first included on the questionnaire, and
2007, with data collection extending through 2019, the latest year of complete data at the time of
this analysis, when the youngest cohort reached age 30. The final analytic sample consisted of N
= 17,861 respondents who completed the questionnaire version that included depressive
symptoms and provided data at one or more waves. The sample was predominantly non-Hispanic
White (70.10%), female (51.53%), and neither parent completed some college (50.52%). The
Columbia University IRB determined that this study was exempt.

Attrition ranged from 36.57% at age 20 to 55.59% at age 30 in the study sample (Table

B-1), which, although substantial, is comparable with that found in other longitudinal studies
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(Booker et al., 2011). Attrition analyses evaluated potential bias by examining associations
between baseline characteristics and loss to follow-up using McFadden pseudo-R? from
univariable logistic models (Domencich & McFadden, 1975). Participants who attrited were
more likely to be non-White (R? = 0.022), male (R? = 0.014), living in urban areas (R* = 0.002),
without at least one parent with a college degree (R? = 0.002), and from later birth cohorts (R* =
0.009). Those who attrited also had higher mean depressive symptom scores at baseline than
those retained (7.89 vs 7.47, R2 = 0.002). However, these associations demonstrated small effect
sizes with R? values well below typical thresholds of 0.2-0.4 for good fit (Domencich &
McFadden, 1975), potentially mitigating the risk of bias (Jager et al., 2023; Schulenberg et al.,
2021).

To address panel attrition and ensure sample representativeness, all analyses incorporated
pooled panel analysis weights that accounted for both the initial oversampling of people who use
substances into MTF and respondent characteristics that predicted differential attrition (Patrick et
al., 2023). These weights improved sociodemographic alignment with the baseline sample and
addressed historical variation in panel selection and attrition patterns over time, including all of
the variables listed above except depressive symptoms, as well as others detailed in Patrick et al.
(2023). Weights were normalized as recommended by the MTF weighting strategy so that each
cohort contributed proportionally to its unweighted sample size. Additionally, non-response
missingness among analytic variables ranged from 7.8% of respondents at age 18 (urbanicity) to
the lowest reportable value under MTF data sharing policies of 0.39% at age 22 (Living with

parent) (Table B-1).
3.2.2 Measures

Birth cohort
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Respondents were aggregated into 19 birth cohorts, from 1971 to 1989 (operationalized
analytically as cohorts ranging from 0 to 18), corresponding to baseline survey years from 1989
to 2007 in which respondents were, on average, 18 year-old seniors in high school. To maximize
analytical precision and increase power, cohort was included as a continuous age-varying
predictor in latent growth models and scaled to five year increments (scaled range: 0 to 3.8) to
facilitate interpretation of temporal trends. Cohort was additionally categorized into five or four
year increments for descriptive analyses.

Depressive symptoms

Depressive symptoms were measured using an index comprised of four items from the
MTF survey: “Life often seems meaningless,” “The future often seems hopeless,” “It feels good
to be alive,” and “I enjoy life as much as anyone.” Responses were recorded on a Likert scale
from 1 ("Disagree") to 5 ("Agree"), with the latter two items reverse-coded so that higher scores
indicated higher depressive symptoms. Scores were summed to create a composite index ranging
from 4 (lowest depressive symptoms) to 20 (highest depressive symptoms). Responses missing
one, two, or three items (2.63% of respondents at age 18, with values suppressed at subsequent
ages due to small cell sizes) were mean imputed to generate a sum score. Depressive symptoms
were measured at baseline and at each wave. Consistent with prior MTF analyses (McKetta et
al., 2022), depressive symptoms demonstrated at least acceptable reliability (Cronbach's alpha
range: 0.73 at age 18 in 1998, 0.91 at age 28 in 1998) across survey waves in this sample.
Social roles

Five social roles were included as dichotomous time-varying mediators and operationalized

according to prior MTF analyses (Jager et al., 2015):
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Full-time college status: Dichotomized as 1 for respondents enrolled full-time in a four-year
college or 0 for all others. Data not collected at baseline.

Full-time work status: Dichotomized as 1 for respondents working 35 hours or more per week
and 0 for all others. Data not collected at baseline.

Living with parent: Dichotomized as 1 for those living with at least one parent (or grand-
parent) at baseline and 0 for those not living with at least one parent.

Marital status: Dichotomized as 1 for married and O for single, divorced, separated, widowed,
or engaged.

Parenthood: Dichotomized as 1 for being a parent of one or more children and 0 for no
children.
Sex

Binary marker of biological sex. MTF asked respondents to report either “Female” or
“Male” at baseline. Of note, gender was not available on the MTF questionnaires until 2017. In
this analysis, sex was conceptualized as an effect modifier of both total and indirect pathways.
Covariates
Race/ethnicity: Respondents were binarized as either non-Hispanic White or

Hispanic/non-White (including Hispanic, Black, Asian, or other race/ethnicity) at baseline. This
binary classification was employed due to the predominance of White non-Hispanic participants
in the sample, which limited statistical power for more granular racial/ethnic subgroup analyses.
Of note, race/ethnicity was originally conceptualized as a potential effect modifier of both total
and indirect pathways, under the hypothesis that associations would vary by race/ethnicity given
evidence that the acquisition of social roles, especially higher socioeconomic attainment, have

been historically shaped by forces of systematic racism within the U.S. and that these racial
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differences in social opportunities subsequently impact depressive symptoms (Jager, 2011).
Statistical power limitations, however, precluded such granular analyses. Nonetheless,
preliminary analyses indicated that birth cohort membership significantly differed by
race/ethnicity (X?= 35.25, df = 18, p = 0.01), therefore race/ethnicity was included as a covariate
in models in order to capture average effects across subgroups.

Parental socioeconomic status (SES): Dichotomized as 1 for having or 0 for not having at
least one parent with a college degree at baseline. Given that MTF did not include information
on parental income, parental education was substituted as a marker of childhood SES (Bradley &
Corwyn, 2002).

Urbanicity: Coded as rural, urban, or suburban based on metropolitan statistical area at
each wave.

Lagged depressive symptoms: Depressive symptoms lagged by one wave.

3.2.3 Statistical analysis

Latent growth curve models (Bollen & Curran, 2006) were employed to model the effect
of cohort on the course of depressive symptoms from ages 18 to 30. Methods were adapted from
Jager et al. (2023) given both similarities in sample characteristics, exposure variables, and
developmental periods, and the researchers’ use of a structural equation modeling approach that
aligned with the aims of the present study (Jager et al., 2023). This approach allowed for the
assessment of age, cohort, and age-by-cohort interaction effects on developmental growth while
also accounting for potential moderation by sex.

Latent growth curve analyses were completed in Mplus version 8.11 (L. K. Muthén &
Muthén, 2017) and accompanying descriptive analyses were completed in R version 4.5.1 (R

Core Team, 2025). Linear growth factors were specified at two unit increments to align with
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survey waves. Models included an identity link with a robust maximum likelihood sandwich
estimator to accommodate non-normality (L. K. Muthén & Muthén, 2017) given the positive
skewness of continuously measured depressive symptoms in the MTF data (N. Kreski et al.,
2020). The identity link was retained across all models to ensure consistency in the estimation of
indirect effects and to obtain absolute differences. Model fit was assessed according to
established guidelines, such that a root mean square error of approximation (RMSEA) < 0.05 and
comparative fit index (CFI) > 0.95 were considered indicative of excellent fit (Kline, 2023).
Model comparisons were tested using Satorra-Bentler adjustment equations for a robust
maximum likelihood estimator (Satorra & Bentler, 2001). Hypothesis tests used two-sided p-
values with a = 0.05 (p < 0.05 considered statistically significant). Model estimates were
interpreted using two-sided 95% confidence intervals (CI) and considered statistically significant
when the interval did not include a null value of 0. Magnitude was also used to describe effect
sizes to aid in the interpretation of results. To do this, unstandardized estimates were
standardized by dividing them by the corresponding age-specific standard deviation of
depression symptoms found in Table 3-1. The standardized estimates were then compared to the
standard guidelines for Cohen's d (small = 0.2, medium = 0.5, large = 0.8) (Cohen, 2013).
Findings were therefore evaluated using a combination of effect size, direction, precision, and
significance (Wasserstein & Lazar, 2016), however, because indirect effects are products of two
paths and are therefore often smaller (Kenny, 2025), statistical significance was emphasized in
the interpretation of these effects.
Missingness

To ensure the inclusion of all available cases and address item-level missingness, models

employed full information maximum likelihood (FIML) estimation (Arbuckle, 2013), a robust
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missing data algorithm that has been used in conjunction with attrition weights in prior MTF
analyses (Schulenberg et al., 2015). FIML maximizes the likelihood of observed data, using all
available information from each participant to estimate model parameters without imputing
missing values. This method assumes data are missing at random (MAR), meaning that the
probability of missingness depends on observed data but not on unobserved values (Enders &
Bandalos, 2001). The use of attrition weights that adjusted for observed characteristics associated
with nonresponse helped to validate the MAR assumption. This approach has been shown to
produce unbiased parameter estimates in longitudinal models, even in the presence of systematic
attrition, when combined with appropriate weighting strategies (D. Y. Lee et al., 2019).
Additionally, covariates were specified as endogenous when applicable, allowing FIML to use
all available data and avoid case loss, as recommended for complex latent variable models (B. O.
Muthén et al., 2016).

Aim 1. Assess whether birth cohort was associated with the developmental course of depressive
symptoms during emerging adulthood and if effects varied by sex.

The path model illustrating the baseline latent growth model corresponding to Aim 1 is
located in Figure B-1. This model was built iteratively. To test for non-linearity, polynomial
latent growth terms (e.g. quadratic, cubic) were first added to a linear growth model and retained
if model fit improved (e.g. CFI increased, RMSEA decreased). Next, linear cohort terms were
added to the model as predictors of observed depressive symptom score residuals at each age. A
Satorra-Bentler adjusted chi-square test was used to compare this model to a model in which
cohort terms were constrained to be equal across age, and age by cohort interaction terms were
kept if the test was significant (i.e. p-value <0.05). Next, polynomial cohort terms were

introduced to the model and retained if model fit improved. Finally, multigroup analyses were
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tested to assess the interactive effects of cohort by sex on depressive symptom development.
Satorra-Bentler adjusted chi-square tests were again used to compare models in which growth
parameters are constrained to be equal across sex to those in which growth parameters are
allowed to vary by sex (S.-Y. Kim et al., 2014; Spence et al., 2022). Multigroup analyses were
retained if the test was significant, otherwise models were estimated in the full sample.

In considering potential confounders, birth cohort membership and sex, as assigned at
birth, preceded all other measurable variables in the developmental timeline. Consequently, there
were no variables that could plausibly simultaneously influence either cohort or sex as well as
depressive symptom developmental course. Nonetheless, because models were underpowered to
assess race/ethnicity as an effect modifier, and race/ethnicity was significantly associated with
cohort, models controlled for the effect of race/ethnicity on growth parameters. Additionally,
when multigroup analyses by sex were not significant, sex was included as a covariate to
improve the precision of estimates given evidence that depressive symptoms differed by sex in
the analytic sample (X?=37.37, df = 16, p = 0.002), as well as established differences in
depressive symptom development during emerging adulthood by sex (P. Chen & Harris, 2019;
Kamis & Copeland, 2020; McPhie & Rawana, 2015).

Model parameters from Aim 1, referred to here as total effects, were interpreted as
follows: Latent growth terms represented age main effects, indicating the average trajectory of
depressive symptoms across all cohorts combined. Depressive symptom residuals at each age
regressed on cohort terms represented age by cohort interactions, indicating variation in cohort
effects on depressive symptoms across different ages (e.g. differences in slopes by cohort).

Finally, cohort main effects represented the average difference in depressive symptoms across
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ages and were obtained from models in which cohort effects were constrained to be equal across
age.

Aim 2: Evaluate whether historical changes in social roles mediated the relationship between
cohort and depressive symptom development and if sex modified these effects.

The path model for Aim 2 is shown in Figure B-2. These models were built on the
baseline model in Aim 1 by retaining the operationalization of latent growth and cohort terms
while adding covariates and social roles as mediators in five separate models. Each mediation
model was tested for age by cohort interactions and multigroup analyses by sex (with additional
testing of sex constraints on mediation pathways) using Satorra-Bentler adjusted chi-square tests,
and additional parameters were retained if the tests were significant (i.e. p-value <0.05).

Aim 2 models adjusted for several potential confounders of the mediation pathway
between social roles and depressive symptom development during emerging adulthood,
including baseline SES (operationalized as parental education), time-varying urbanicity, and
lagged depressive symptoms. Parental SES may have influenced young adults’ social role
acquisition through differential opportunity structures (Bornstein & Bradley, 2014) while also
affecting depression risk (Damianakou et al., 2024). Urbanicity may have constrained social role
opportunities while also affecting stress exposure and depression risk (Cortina & Hardin, 2023).
Finally, bidirectional associations may have existed between depressive symptoms and social
roles as early depressive symptoms may have impeded subsequent role attainment and
contributed to educational and occupational dysfunction (Berndt et al., 1998; Quiroga et al.,
2013; Woo et al., 2016). As with Aim 1, if multigroup analyses by sex were not significant,
models were adjusted for sex in addition to race/ethnicity. Latent growth parameters were

regressed on grand mean centered baseline covariates to capture average effects, depressive
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symptoms at each age on time-varying covariates, and time-varying mediators on both baseline
and time-varying covariates to yield adjusted parameter estimates.

The mediation models specified two sets of indirect pathways at each wave: (1) paths
from cohort to each social role (the “a” paths) to reflect cohort-level differences in social role
transitions over historic time and (2) paths from each social role to depressive symptoms (the “b”
paths). Indirect effects were subsequently calculated as the product of corresponding “a” and “b”
paths. Direct cohort effects (the “c” paths) were estimated through paths from cohort to
depressive symptoms. Total effects were calculated as the sum of direct and indirect effects.
Indirect, direct, and total effects were estimated using the MODEL INDIRECT command in
Mplus which also calculated confidence intervals for these estimates. Notably, because these
models adjusted for hypothesized confounders of the mediator and outcome relationship, the
summation of direct effects and indirect effects, referred to here as conditional total effects for
clarity, were not expected to equal the total effects from Aim 1. Additionally, if multigroup
analyses were significant, the MODEL CONSTRAINT command was used to calculate
differences in estimates between sexes.

To aid in the interpretation of mediation effects, the proportion of the conditional total
effect explained by each mediator was calculated by dividing the indirect effect by the
conditional total effect and multiplying by 100. Positive percentages indicated that the mediator
acted in the same direction as the direct effect, such that if depressive symptoms increased
overall with more recent cohorts, increases would have been smaller in the absence of historical
variation of the social role, and vice versa. Negative percentages indicated that the mediator
operated in the opposite direction of the direct effect (i.e. inconsistent mediation) (MacKinnon et

al., 2007), such that if depressive symptoms increased overall with more recent cohorts,
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increases would have been /arger in the absence of historical variation of the social role, and
vice versa. These negative percentages, with the same interpretations, could also be lower than -
100% when the direct effect was larger in absolute magnitude than the indirect effect and the
indirect effect was larger than - the direct effect. Finally, values exceeding 100% could also
arise under inconsistent mediation. Under these conditions, proportions exceeded 100% when the
indirect effect was larger in absolute magnitude than the direct effect, such that if depressive
symptoms increased overall with more recent cohorts, increases would have reversed into

decreases in the absence of historical variation of the social role, and vice versa.

3.3 Results

Descriptives of mean depressive symptom scores are presented in Table 3-1. Weighted
mean depressive symptom scores ranged significantly (i.e. p < 0.05) from 7.78 (SD = 3.52) at
age 18 to 6.32 (SD = 3.08) at age 30, indicating a general decline in depressive symptoms from
ages 18 to 30. Mean depressive symptom scores ranged significantly from 6.72 (SD = 3.28) in
the 1986-89 cohort group to 6.53 in both the 1976-80 (SD = 3.07) and 1971-75 (SD = 3.09)
cohort groups, indicating a slight increase in symptoms among more recent cohorts. For context,
prior MTF research has used scores above 13 (the top decile) to indicate high depressive
symptoms corresponding to adolescent MDD prevalence (N. T. Kreski et al., 2023), however,
this scale generally lacks clinical cutoffs, and functional impairments can occur at subclinical
symptom levels (Ayuso-Mateos et al., 2010; Kuwabara et al., 2007; McKnight & Kashdan,
2009).

Table 3-1. Descriptives for depressive symptoms and social roles by age and by cohort
group (N =7,861)

Depressive Symptoms Social Roles (%)
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Mean SD Coll:iileefull- Work full-time Li‘l;i:femith Marriage Parenthood
Age

Age 18 7.78 3.52 - - 95.44 2.22 1.57

Age 20 6.93 3.24 40.47 28.73 49.75 4.26 6.83
Age 22 6.73 3.20 42.55 37.90 37.75 11.66 14.43
Age 24 6.50 3.04 19.45 61.25 33.78 20.64 21.39
Age 26 6.38 3.00 10.76 71.19 25.00 31.25 28.15
Age 28 6.32 3.08 6.41 73.64 16.02 43.03 36.78
Age 30 6.38 3.08 5.37 75.44 12.97 50.16 46.54
Age p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cohort Group

1971-1975 6.56 3.13 18.05 61.23 29.03 31.73 29.12
1976-1980 6.53 3.07 20.97 61.05 29.62 25.85 23.90
1981-1985 6.53 3.09 21.54 56.54 33.03 23.41 24.12
1986-1989 6.72 3.28 22.87 52.40 34.54 22.13 21.74
Cohort p-value 0.034 <0.001 <0.001 <0.001 <0.001 <0.001

Notes: Values weighted using panel analyses weights (PAW). P-values derived from omnibus design-based Wald test from survey-weighted
regression (PAW applied). All age grouped values are across cohort values. Full-time college and work were not recorded at age 18. All cohort

grouped values are across age averages. Cohorts are grouped in descriptive analyses for ease of interpretation.

Figure 3-1 further illustrates changes in mean depressive symptom scores by both age

and cohort group in which, most notably, trends for the most recent cohort group diverged from

and superseded other groups across the mid-to-late 20s.
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Cohort Group
— 1971-1975
— 1976-1980
1981-1985
1986-1989

Mean depressive symptom score

20 22 24 26 28
Age

Figure 3-1. Mean depressive symptom scores across age by cohort group

Notes: Panel analyses weights used to weight means. Shaded areas represent 95% confidence intervals. Cohorts aggregated into 5 or 4 year
groups to align with analytic operationalization.

Mediators also ranged significantly in prevalence across both age and cohort group
(Table 3-1). Both full-time college attendance (40.47% to 5.37%) and living with a parent
(95.44% to 12.97%) decreased across age, whereas full-time work (29.73% to 75.44%), marriage
(2.22% to 50.16%), and parental status (1.57% to 46.54%) increased across age. Prevalence of
full-time college attendance and living with a parent also increased across birth cohort groups
(e.g. more recent cohorts were more likely to live with a parent). Conversely, full-time work,

marriage, and parental status all decreased across birth cohort groups.
3.3.1 Aim 1. Assess whether birth cohort was associated with the developmental course
of depressive symptoms during emerging adulthood and if effects varied by sex

Model fit statistics for selecting the baseline latent growth model with a cohort predictor

are delineated in Table B-2. A comparison of fit statistics indicated that a quadratic latent growth

61



curve model with a linear cohort term predicting growth and the inclusion of age by cohort
interaction terms best fit the data and resulted in excellent model fit (RMSEA =0.010, CFI =
0.997). Results from Satorra-Bentler scaled chi-square tests indicated for the inclusion of age by
cohort interaction terms (y*> = 34.01, df = 6, p <0.001), but the exclusion of multigroup analysis
by sex (x> = 12.10, df = 10, p = 0.28), the latter of which failed to support the hypothesis that
depressive symptom development was modified by sex and therefore sex was instead included as
a covariate in the final model with race/ethnicity. The final adjusted model also resulted in
excellent model fit (RMSEA = 0.009, CFI = 0.996).

Model estimates are listed in Table 3-2. Across cohorts (i.e. age main effects), depressive
symptom growth declined with progressing age, reducing 0.234 points (95% CI: -0.289, -0.179)
every two years, with a positive quadratic term (0.009, 95% CI: 0.004, 0.013) indicating that this
decline slowed with age, supporting a priori hypotheses that symptoms would generally decline
across developmental time and consistent with descriptive visualizations of the data. The across
age average estimate (i.e. cohort main effect) was small and positive with a confidence interval
that contained the null value of 0, however, indicating no change in depressive symptoms by
cohort across ages (0.009, 95% CI: -0.059, 0.076).

Table 3-2. Model estimates for quadratic latent growth curve model with a linear
cohort predictor of growth

Age effects

Age 18 intercept 7.641 (7.461, 7.822)*

Age 18 — 30 linear growth | —0.234 (-0.289, —0.179)*

Age 18 — 30 quadratic growth 0.009 (0.004, 0.013)*

Linear cohort effects

Across-age average 0.009 (-0.059, 0.076)

Age 18| -0.001 (~0.092, 0.090)

Age 20| —0.129 (-0.209, —0.048)*
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Age22| —0.030 (=0.113, 0.053)

Age24| —0.013 (=0.097, 0.070)

Age 26 0.024 (—0.060, 0.107)

Age 28 0.103 (0.012, 0.193)*

Age 30 0.154 (0.048, 0.259)*

Notes: Model adjusted for baseline race/ethnicity and sex. All estimates are unstandardized, 95% confidence intervals in parentheses. Cohort is
scaled to half-decades (i.e. an increase of 1 = 5 years).
* Statistically significant findings (i.e. 95% confidence interval excludes 0).

Age by cohort interactions, however, varied in magnitude, and reversed sign from
negative to positive across ages, presenting a more complex pattern than hypothesized. For
example, at age 20, each 5-year increase in birth cohort was associated with a 0.129 point
decrease in depressive symptoms (95% CI: -0.209, -0.048), indicating that more recent cohorts
reported fewer symptoms at this age, which did not align with hypotheses. Conversely, at age 30,
each 5-year increase in birth cohort was associated with a 0.154 point increase in depressive
symptoms (95% CI: 0.048, 0.259), indicating that more recent cohorts reported more symptoms
at this age, aligning with hypotheses. While these age-specific effects were modest in absolute
terms, they revealed notable cumulative patterns across development. The 0.283 point change
from age 20 to age 30 translated, across the full 19-year cohort range, to a total decrease of 0.490
points at age 20 (equivalent to 0.15 of a standard deviation at age 20) and an increase of 0.585
points at age 30 (0.19 SD), with a cumulative developmental change of 1.075 points or 0.34 SD

(calculated using the overall SD across ages and cohorts of 3.14).

3.3.2 Aim 2: Evaluate whether historical changes in social roles mediated the
relationship between cohort and depressive symptom development and if sex modified
these effects.

Fit statistics for covariate adjusted models including mediators of the relationship

between cohort and depressive symptom development are located in Table B-3. Model fit was
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excellent for mediation models as well, with RMSEA values remaining below 0.05 for all

models and CFI values remaining above 0.95 (Kline, 2023). As with the baseline model in Aim

1, Satorra-Bentler chi-square tests were significant for the inclusion of age by cohort interaction

terms across mediation models but not significant for the inclusion of multigroup analyses by

sex, once again not aligning with expected hypotheses that the mediated developmental courses

of depressive symptoms would be modified by sex.

Model estimates, including cohort main effects and age by cohort interactions broken into

direct, indirect (a*b), and “a” and “b” indirect pathways are listed for each mediation model in

Table 3-3. Table B-4 includes conditional total effects along with the proportion of the

conditional total effect mediated and a reiteration of the direct and indirect effects for ease of

interpretation. Generally, effect sizes were small, and statistically significant values reported as

"0.000" were not equal to zero. All models were adjusted for baseline parental SES, sex, and

race/ethnicity, and time-varying urbanicity and lagged depressive symptoms.

Table 3-3. Linear cohort effect estimates for social role mediated quadratic latent

growth curve models

Mediator

Linear cohort
effects

Direct effect

Indirect effect

nan path

"p" path

Work full-time

Across-age
average

0.008 (-0.060, 0.075)

0.005 (0.002, 0.008)*

-0.027 (-0.034, -0.019)*

-0.203 (-0.296, -0.110)*

Age 18

0.003 (-0.089, 0.094)

Age 20

-0.112 (-0.198, -0.027)*

0.003 (-0.001, 0.007)

-0.018 (-0.032, -0.005)*

-0.160 (-0.349, 0.029)

Age 22

-0.030 (-0.118, 0.058)

0.002 (-0.005, 0.008)

-0.038 (-0.053, -0.024)*

-0.039 (-0.213, 0.134)

Age 24

-0.030 (-0.119, 0.059)

0.005 (-0.002, 0.011)

-0.039 (-0.054, -0.024)*

-0.121 (-0.276, 0.033)

Age 26

0.017 (-0.075, 0.109)

0.010 (0.002, 0.017)*

-0.041 (-0.057, -0.025)*

-0.232 (-0.403, -0.062)*

Age 28

0.092 (-0.006, 0.190)

0.010 (0.002, 0.017)*

-0.030 (-0.046, -0.015)*

-0.322 (-0.508, -0.137)*

Age 30

0.153 (0.045, 0.261)*

0.003 (-0.004, 0.010)

-0.006 (-0.021, 0.009)

-0.459 (-0.704, -0.215)*

College full-
time

Across-age
average

0.013 (-0.055, 0.081)

-0.001 (-0.002, 0.000)*

0.008 (0.002, 0.013)*

-0.138 (-0.230, -0.046)*

Age 18

0.007 (-0.086, 0.099)

Age 20

-0.127 (-0.212, -0.041)*

0.000 (-0.003, 0.003)

0.020 (0.007, 0.033)*

-0.002 (-0.161, 0.157)
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Age 22

0.003 (-0.087, 0.093)

-0.005 (-0.009, 0.000)

0.024 (0.011, 0.038)*

-0.185 (-0.343, -0.028)*

Age 24

-0.029 (-0.116, 0.058)

0.000 (-0.002, 0.001)

0.007 (-0.005, 0.019)

-0.060 (-0.270, 0.150)

Age 26

0.023 (-0.064, 0.111)

-0.004 (-0.008, 0.000)

0.013 (0.002, 0.023)*

-0.290 (-0.494, -0.086)*

Age 28

0.101 (0.006, 0.195)*

0.000 (-0.002, 0.002)

0.000 (-0.008, 0.008)

-0.259 (-0.537, 0.020)

Age 30

0.159 (0.052, 0.266)*

0.000 (-0.003, 0.004)

0.007 (-0.002, 0.015)

0.075 (-0.410, 0.561)

Living with
parent

Across-age
average

0.010 (-0.058, 0.077)

0.001 (0.000, 0.002)*

0.008 (0.003, 0.012)*

0.151 (0.050, 0.252)*

Age 18

0.012 (-0.081, 0.105)

0.000 (-0.001, 0.001)

0.002 (-0.003, 0.008)

-0.165 (-0.458, 0.129)

Age 20

-0.128 (-0.220, -0.037)*

0.000 (-0.001, 0.001)

0.005 (-0.009, 0.020)

-0.032 (-0.204, 0.139)

Age 22

-0.022 (-0.107, 0.064)

0.002 (-0.002, 0.007)

0.023 (0.009, 0.038)*

0.094 (-0.096, 0.283)

Age 24

-0.031 (-0.117, 0.055)

0.008 (0.001, 0.016)*

0.034 (0.019, 0.049)*

0.249 (0.065, 0.434)*

Age 26

0.020 (-0.068, 0.108)

0.006 (0.000, 0.012)

0.025 (0.010, 0.039)*

0.244 (0.037, 0.451)*

Age 28

0.102 (0.007, 0.196)*

0.005 (-0.001, 0.011)

0.020 (0.007, 0.033)*

0.249 (-0.010, 0.508)

Age 30

0.147 (0.040, 0.255)*

0.006 (-0.002, 0.013)

0.019 (0.007, 0.032)*

0.291 (-0.053, 0.635)

Marriage

Across-age
average

0.003 (-0.064, 0.071)

0.002 (0.001, 0.004)*

-0.005 (-0.008, -0.002)*

-0.430 (-0.539, -0.332)*

Age 18

0.001 (-0.091, 0.092)

0.000 (-0.001, 0.001)

0.001 (-0.003, 0.005)

-0.079 (-0.745, 0.587)

Age 20

-0.122 (-0.207, -0.038)*

0.006 (0.000, 0.012)

-0.010 (-0.016, -0.004)*

-0.589 (-1.019, -0.160)*

Age 22

-0.026 (-0.112, 0.061)

0.011 (0.003, 0.019)*

-0.027 (-0.036, -0.017)*

-0.416 (-0.684, -0.149)*

Age 24

-0.030 (-0.116, 0.056)

0.017 (0.008, 0.026)*

-0.036 (-0.048, -0.024)*

-0.470 (-0.666, -0.273)*

Age 26

-0.004 (-0.091, 0.083)

0.014 (0.006, 0.022)*

-0.041 (-0.055, -0.028)*

-0.333 (-0.498, -0.168)*

Age 28

0.079 (-0.017, 0.175)

0.019 (0.009, 0.029)*

-0.044 (-0.059, -0.028)*

-0.432 (-0.607, -0.257)*

Age 30

0.142 (0.037, 0.248)*

0.019 (0.008, 0.029)*

-0.036 (-0.052, -0.020)*

-0.501 (-0.707, -0.295)*

Parenthood

Across-age
average

0.011 (-0.057, 0.079)

0(0.000, 0.001)

-0.003 (-0.070, 0.001)

-0.040 (-0.174, 0.093)

Age 18

-0.001 (-0.093, 0.091)

0.001 (-0.002, 0.004)

-0.002 (-0.006, 0.002)

-0.706 (-1.288, -0.124)*

Age 20

-0.112 (-0.196, -0.028)*

0.000 (-0.002, 0.002)

-0.006 (-0.014, 0.002)

-0.032 (-0.383, 0.319)

Age 22

-0.022 (-0.108, 0.063)

-0.004 (-0.009, 0.001)

-0.013 (-0.024, -0.002)*

0.331(0.030, 0.631)*

Age 24

-0.011 (-0.096, 0.074)

0.001 (-0.003, 0.005)

-0.016 (-0.029, -0.003)*

-0.040 (-0.279, 0.199)

Age 26

0.016 (-0.069, 0.102)

0.000 (-0.004, 0.004)

-0.018 (-0.032, -0.005)*

0.017 (-0.201, 0.235)

Age 28

0.088 (-0.008, 0.184)

0.001 (-0.005, 0.007)

-0.028 (-0.043, -0.013)*

-0.040 (-0.240, 0.160)

Age 30

0.156 (0.048, 0.264)*

0.006 (0.000, 0.012)

-0.026 (-0.042, -0.010)*

-0.230 (-0.429, -0.031)*

Notes: All estimates are unstandardized, 95% confidence intervals in parentheses. All models adjusted for baseline parental education, race, and

sex, and time-varying urbanicity and lagged depressive symptoms. Cohort is scaled to half-decades (i.e. an increase of 1 = 5 years).

missing values for full-time college and work which were not collected at baseline.
* Statistically significant findings (i.e. 95% confidence interval excludes 0)

Direct effects of cohort on depressive symptoms
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Main effects of cohort on depressive symptoms

Direct cohort main effects (i.e. the across-age average pathway from cohort to depressive
symptoms that did not go through the mediator) were small, positive, and not significant for all
models (i.e. 95% Cls included 0), mirroring findings for total effects in Aim 1.

Age by cohort interaction effects on depressive symptoms

Across mediation models, age-varying direct effects of cohort on depressive symptoms
(i.e. age by cohort interactions that did not go through the mediator) were generally small but
varied in both magnitude and direction across the transition from age 18 to 30. In the full-time
work mediated model, direct effects were negative at younger ages but shifted to positive by age
30. For example, at age 20, each 5-year increase in birth cohort was associated with 0.112 points
lower depressive symptoms (95% CI: -0.198, -0.027), whereas at age 30, an increase in birth
cohort was associated with 0.153 points higher symptoms (95% CI: 0.045, 0.261), meaning that
more recent cohorts experienced fewer depressive symptoms at earlier ages and more depressive
symptoms at later ages than prior cohorts.

This pattern persisted for all five mediation models, mirroring the results of Aim 1, and
supporting hypotheses of partial mediation of the effect of cohort on depressive symptom
development by social roles. In the full-time college mediated model, at age 20, newer cohorts
had 0.127 points lower depressive symptoms (95% CI: -0.212, -0.041), whereas at age 30, an
increase in birth cohort was associated with 0.159 points higher symptoms (95% CI: 0.052,
0.266). In the living with a parent mediated model, at age 20, each 5-year increase in birth cohort
was associated with 0.128 points lower depressive symptoms (95% CI: -0.22, -0.037), whereas at
age 30, an increase in birth cohort was associated with 0.147 points higher symptoms (95% CI:

0.04, 0.255). In the marriage mediated model, at age 20, each 5-year increase in birth cohort was

66



associated with 0.122 points lower depressive symptoms (95% CI: -0.207, -0.038, whereas at age
30, an increase in birth cohort was associated with 0.142 points higher symptoms (95% CI:
0.037, 0.248. Finally, in the parenthood mediated model at age 20, each 5-year increase in birth
cohort was associated with 0.112 points lower depressive symptoms (95% CI: -0.196, -0.028),
whereas at age 30, an increase in birth cohort was associated with 0.156 points higher symptoms
(95% CI: 0.048, 0.264).

The magnitude of direct effects across mediation models were modest in absolute terms
but exhibited notable developmental reversals consistent with Aim 1 findings. Age-specific
direct effects reversed from approximately -0.112 to -0.128 points at age 20 to 0.142 to 0.159
points at age 30 per five-year cohort increase across the five models, representing changes of
0.254 to 0.287 points. Across the full 19-year cohort range, these translated to total decreases of
0.426 to 0.486 points at age 20 (translating to 0.13-0.15 SD) and increases of 0.540 to 0.604
points at age 30 (0.18-0.20 SD), with cumulative developmental changes of approximately 0.966
to 1.090 points (0.31-0.35 SD). The consistency of these developmental reversals across all five
mediation models indicated that age-varying direct cohort effects persisted after adjustment for
social role transitions, supporting partial mediation and suggesting that unmeasured mechanisms
contributed to the divergence in depressive symptoms between cohorts across developmental
time.

Indirect effects of cohort on depressive symptoms through social roles

Table 3-4 summarizes the patterns of indirect effects across all five social role mediation
models. The indirect pathways through which cohort influenced depressive symptoms varied
considerably across mediators in both magnitude and developmental timing. The following

sections describe the indirect pathways for each mediator.
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Table 3-4. Summary of indirect linear cohort effect findings from social role mediated
quadratic latent growth curve models

Indirect Effects

Mediator Across-age (cohort main effect) Age-varying (age by cohort interaction)

Depressive symptoms increased via pathway: newer cohorts less

Work full- likely to work full-time and full-time work protective against Slgnlﬁcant at ages 26 & 28: depr‘essw‘e symptoms 1 nereased
time . via age specific pathways described in cohort main effect
depressive symptoms
College full- Depressive symptoms decreased via pathway: newer cohorts

more likely to attend college full-time and college protective Null (no significant age by cohort interaction effects)

time . .
against depressive symptoms

Depressive symptoms increased via pathway: newer cohorts
more likely to live with a parent and living with a parent
associated with higher depressive symptoms

Living with
parent

Significant at age 24: depressive symptoms increased via age
specific pathways described in cohort main effect

Depressive symptoms increased via pathway: newer cohorts less | Significant at ages 22 - 30: depressive symptoms increased

Marriage| likely to be married and marriage protective against depressive via age specific pathways described in cohort main effect,
symptoms increases grew larger with age
Parenthood Null (no significant across-age effect) Null (no significant age by cohort interaction effects)

Notes: Summaries are based on indirect effects from Table 3. Statistically significant findings indicate a 95% confidence interval excluding 0.
Main effects of cohort on depressive symptoms through social roles

Across the five mediation models, four pathways showed small but significant across-age
indirect effects. Depressive symptoms increased for more recent cohorts through three pathways:
full-time work (more recent cohorts less likely to work full-time; work protective), living with a
parent (newer cohorts more likely to live with parents; living with parents detrimental), and
marriage (newer cohorts less likely to be married; marriage protective). Depressive symptoms
decreased, however, for newer cohorts through college attendance (newer cohorts more likely to
attend college; college protective). Parenthood showed no notable indirect effects. The absolute
magnitude of these indirect effects, however, were minor relative to the depressive symptom
scale range (4-20 points), representing less than 0.1% of the total range. A detailed interpretation
of cohort main effects for each social role follows.

Full-time work: The across-age indirect effect through full-time work was 0.005 (95%
CI: 0.002, 0.008). The “a” path was -0.027 (95% CI: -0.034, -0.019), indicating that more recent

cohorts were less likely to be employed full-time. The “b” path was -0.203 (95% CI: -0.296, -
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0.11), indicating that full-time work was associated with lower depressive symptoms. Taken
together, this means that depressive symptoms increased through this pathway because newer
cohorts were less likely to work full-time, and full-time work was protective against symptoms.

Full-time college: The across-age indirect effect through college attendance was -0.001
(95% CI: -0.002, 0.000). The “a” path was 0.008 (95% CI: 0.002, 0.013), indicating that more
recent cohorts were more likely to attend college full-time. The “b” path was -0.138 (95% CI: -
0.23, -0.046), indicating that college attendance was associated with lower depressive symptoms.
Thus, depressive symptoms decreased through this pathway because newer cohorts were more
likely to attend college and college attendance was protective against depressive symptoms.

Living with a parent: The across-age indirect effect through living with a parent was
0.001 (95% CI: 0.000, 0.002). The “a” path was 0.008 (95% CI: 0.003, 0.012), indicating that
more recent cohorts were more likely to live with a parent. The “b” path was 0.151 (95% CI:
0.05, 0.252), indicating that living with a parent was associated with higher depressive
symptoms. Thus, depressive symptoms increased through this pathway because newer cohorts
were more likely to live with a parent, and living with a parent was associated with worse
depressive symptoms.

Marriage: The across-age indirect effect through marriage was 0.002 (95% CI: 0.001,
0.004). The “a” path was -0.005 (95% CI: -0.008, -0.002), indicating that more recent cohorts
were less likely to be married. The “b” path was -0.430 (95% CI: -0.539, -0.332), indicating that
being married was associated with lower depressive symptoms. Accordingly, depressive
symptoms increased through this pathway because newer cohorts were less likely to be married,

and marriage was protective against depressive symptoms.
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Parenthood: Across-age indirect effects through parenthood were very modest and paired
with narrow confidence intervals that included the null value of 0.
Age by cohort interaction effects on depressive symptoms through social roles

Age-varying indirect effects (age by cohort interactions through the mediator) were
greatest in magnitude with non-null confidence intervals for full-time work (ages 26 and 28),
living with a parent (age 24), and marriage (ages 22-30), indicating that the mediating influences
of these social roles were concentrated within specific roles at specific developmental periods.
Age-varying indirect effects were also small in absolute terms, with the largest effects occurring
at ages 28 and 30 in the marriage mediation model (0.019, equivalent to 0.62% SD at both ages).
Further, only the marriage mediation model, with age-specific indirect effects that increased
across developmental time, supported the hypothesis that systemic delays in social role
acquisition would mediate increases in depressive symptoms among more recent cohorts. A
detailed interpretation of age by cohort interaction effects for each social role follows.

Full-time work: Age-varying indirect effects were largest at ages 26 and 28 (0.01, 95%
CI: 0.002, 0.017 at both ages), coinciding with negative “a” paths (significant from ages 20 - 28)
and protective “b” paths from work to symptoms (significant from ages 26 - 30). This meant that
the mediated effect was concentrated at ages 26 and 28 such that newer cohorts were less likely
to be employed full-time at the same ages when full-time work lowered symptoms, producing
higher depressive symptoms via this pathway.

Full-time college: Age-varying indirect effects were small and close to the null value of 0
at all ages, despite positive “a” paths (significant at ages 20, 22, and 26), indicating that college
attendance increased with cohort, and negative “b” paths (significant at ages 22 and 26),

indicating that college attendance was protective against depressive symptoms.
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Living with a parent: Age-varying indirect effects were largest at age 24 (0.008, 95% CI:
0.001, 0.016), aligning with positive “a” and “b” paths at that age. These findings meant that
newer cohorts were more likely to be living with a parent at the same time that living with a
parent increased depressive symptoms, resulting in higher depressive symptoms through this
pathway.

Marriage: Age-varying indirect effects increased from ages 22 (0.011, 95% CI: 0.003,
0.019) through 30 (0.019, 95% CI: 0.008, 0.029), aligning with consistently negative “a” paths
(ages 20 - 30), indicating that newer cohorts were less likely to be married, and protective “b”
paths (ages 20 - 30), indicating that marriage was associated with lower depressive symptoms.
These findings suggested that cohort declines in marriage translated into higher depressive
symptoms from early to late 20s, when marriage remained protective despite the direct effects of
cohort on depressive symptoms transitioning from negative to positive at age 28.

Parenthood: Age-varying indirect effects were small and close to the null value of 0 at all
ages, despite negative “a” paths (significant from ages 22-30), indicating that the likelihood of
being a parent decreased with cohort, and mixed “b” paths (significantly negative at ages 18 and
30, positive at age 22), indicating that being a parent was protective against depressive symptoms
at earlier and later ages but increased the risk of depressive symptoms in the early 20s.
Conditional total effects of cohort on depressive symptoms

Overall, conditional total effects followed patterns similar to those previously delineated
for total effects in Aim 1 and for direct effects in Aim 2, and therefore will not be described in
detail again. See Table B-4 for estimates.

Proportion of the conditional total effect mediated by social roles
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When comparing trends for total, direct, and indirect effects, most significant indirect
effects were paired with statistically insignificant direct and conditional total effects (e.g. the
95% CI for the across-age indirect effect for working full time did not include the null value of 0
(CI: 0.002, 0.008), whereas the 95% CIs for the corresponding direct (-0.060, 0.075) and total (-
0.055, 0.081) effects did), suggesting that the indirect effects that went through the mediator did
not always translate into a meaningful overall change in depressive symptoms. As such, most
values for the proportion of the conditional total effect mediated should be interpreted with
caution. Nonetheless, there were two occurrences wherein both the total and indirect effects were
significant: at age 28, the age-specific cohort effect was bolstered by 9.8% due to historical
changes in full-time work, and at age 30 the age-specific cohort effect was bolstered by 11.73%
due to historical changes in marriage. Once again, however, these indirect effects were small in

magnitude, translating into minor shifts in cohort effects on depressive symptoms.

3.4 Discussion

This study examined cohort effects on depressive symptom development from ages 18 to
30 using data from 19 birth cohorts (1971-1989) in the Monitoring the Future study, with two
primary aims: to assess whether birth cohort was associated with the developmental course of
depressive symptoms and if sex modified these associations, and to evaluate whether historical
changes in social role acquisition (college attendance, full-time employment, residential
independence, marriage, and parenthood) mediated observed cohort effects. Three primary
findings emerged. First, an unexpected reversal pattern appeared such that more recent cohorts
reported fewer depressive symptoms than earlier cohorts at age 20, but this trend reversed by age
30, when more recent cohorts showed elevated symptoms. Second, social roles partially

mediated cohort effects, with marriage showing the most consistent indirect protective effects
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and strongest effects occurring in the mid-to-late 20s, however, substantial direct effects
persisted after accounting for social roles, indicating that unmeasured mechanisms likely drove
cohort differences in depressive symptom development. Third, contrary to hypotheses, neither
developmental trajectories nor mediation pathways were moderated by sex. These findings
highlight that cohort differences in emerging adult depression trajectories reflect a complex
interplay between developmental timing and historical context that extends beyond traditional
role transitions.

The reversal in cohort effects across emerging adulthood represents a novel finding, as
existing research has not examined whether developmental patterns in depressive symptoms
differ across birth cohorts during this period. Among cohorts born between 1971 and 1989,
younger cohorts reported lower symptoms than older cohorts at age 20, but higher symptoms by
ages 28 and 30, suggesting that the burden of depressive symptoms has shifted from early to late
emerging adulthood across generations. This pattern, however, may not extend to the most recent
generations, as analyses of young adult MTF cohorts born through 2001 evidenced significantly
elevated depressive symptoms at ages 19/20 among those born between 1997 and 2001
compared to prior cohort groups, indicating an ongoing evolution in depressive symptom
development across historical time (Keyes et al., 2024). Nonetheless, understanding what drove
this reversal requires examining the broader historical exposures that shaped these cohorts'
developmental experiences, as discussed in detail below.

Mediation analyses indicated that historical changes in social roles contributed minimally
to overall cohort differences in depressive symptom development. Social roles explained 9.8%
(work at age 28) and 11.73% (marriage at age 30) of age-specific total cohort effects on

depressive symptoms, with these modest contributions arising after the reversal had already
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manifested rather than during its emergence in the mid 20s. Nonetheless, marriage showed the
most notable indirect effects across emerging adulthood, with recent cohorts less likely to marry
at each age and marriage consistently protective against depressive symptoms. Ultimately, the
protective effects of both marriage (likely via emotional support and companionship) and full-
time work (likely via financial independence and structure) against depressive symptoms were
mitigated by their declining rates in more recent cohorts (Horn et al., 2013; Horowitz et al.,
2019; Khandwala et al., 2017; Paul & Moser, 2009; Sironi & Furstenberg, 2012; United States
Census Bureau, 2024). While social role transitions remain important developmental milestones
for individual mental health (Jeffrey J Arnett et al., 2014; Furstenberg, 2010; Settersten Jr, 2007;
Settersten, 2007; Settersten & Ray, 2010; Turner & Lloyd, 1999), findings indicated that cohort
effects on depressive symptom development operated primarily through unmeasured
mechanisms beyond traditional markers of adult status.

Contrary to hypotheses, no sex differences emerged in either depressive symptom
development or mediation pathways, suggesting that males and females from the included birth
cohorts (1971-1989) experienced similar depressive patterns across ages 18 to 30. The reversal
pattern operated similarly for both sexes, which may reflect historical convergence such that both
sexes were exposed to the same macro-level forces during this period. This finding differs from
prior research documenting higher initial symptoms and more pronounced non-linear patterns
among women (P. Chen & Harris, 2019; Kamis & Copeland, 2020), though those studies
spanned extended developmental periods and did not examine cohort effects specifically.
Further, the 18-30 age window may represent a developmental period when sex differences in
depressive symptom patterns are smallest. Both sexes may experience similar life circumstances

while navigating social role transitions during emerging adulthood (Jeffrey J Arnett, 2014),
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before a more pronounced divergence in sex-specific social roles (such as taking on gender-
normative expectations around marriage and parenthood (Donnelly et al., 2016)) crystalizes in
later years, therefore explaining the lack of observed sex differences in mediation pathways.
Additionally, given the small magnitude of indirect effects overall, multigroup analyses may
have lacked power to detect subtle sex differences in mediation pathways.

Importantly, cohort membership captures a broader cluster of historical exposures beyond
traditional developmental milestones that could have affected depressive symptom development.
From a life course perspective, cohort serves as a proxy for the cumulative sociohistorical
context in which development unfolds (Elder, 1998, 2003). The reversal observed in this study is
consistent with chronosystem effects operating differentially across developmental stages
(Bronfenbrenner & Ceci, 1994), whereby the historical context that shaped recent cohorts may
have contributed to both resilience during early emerging adulthood and vulnerability in late
emerging adulthood. While alternative explanations including model misspecification or
unmeasured secular factors cannot be ruled out, several mechanisms may help explain this age-
differentiated pattern. First, the most recent cohorts included in this analysis (i.e. those born in
the mid-1980s through 1989) navigated emerging adulthood amid distinct economic conditions,
including the Great Recession of 2008, which created lasting wage suppression (Rinz, 2022;
Rothstein, 2023), alongside rising income inequality (Kochhar & Cilluffo, 2018), student debt
(Fry & Cilluffo, 2024), and living costs despite stagnant wages (Chetty et al., 2017; Sironi,
2018). These economic shocks likely affected cohorts differently depending on their
developmental stage. Those reaching their early 20s during or after the recession may have
experienced delayed expectations for financial independence that buffered depressive symptoms

at the time, but then faced accumulated debt, limited career advancement, and persistent
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instability as they reached their late 20s when economic independence was normatively
expected, therein compounding depressive symptoms (Caputo, 2018). Similarly, cultural shifts
normalizing prolonged identity development may have reduced distress in the early 20s while
amplifying distress in the late 20s as instability persisted (Jeffrey J Arnett et al., 2014;
Mossakowski, 2011). Second, technological changes also distinguished recent cohorts from their
predecessors, with widespread smartphone adoption around 2010 and social media proliferation
introducing rampant social comparison and altered peer norms (Nesi et al., 2018; Verduyn et al.,
2020), potentially showing delayed effects as prolonged exposure intensified pressures when
milestone achievement became salient in the late 20s. Finally, psychological shifts in more
recent decades including declining religiosity (Twenge et al., 2015a) and increasing political
polarization (Iyengar et al., 2012), both of which are associated with poorer mental health
(Bonelli & Koenig, 2013; K. B. Smith, 2022), may have further compounded these pressures.
The findings observed in this study point to several directions for future research. First,
the reversal pattern whereby recent cohorts reported lower symptoms at age 20 but higher
symptoms at age 30 requires investigation into the specific mechanisms driving this
developmental shift and whether this pattern persists with more recent cohorts. Second, research
should examine whether the absence of sex differences in this study extends to earlier or later
developmental periods or reflects genuine convergence for these birth cohorts during emerging
adulthood specifically. Third, economic mechanisms beyond employment status require
examination, including student debt burden, housing costs, income inequality, and precarious
work arrangements as direct predictors of depressive symptom trajectories. Fourth, personal
belief systems warrant investigation as potential mediators. Historical cohorts differ markedly in

religiosity, spirituality, and political ideology, with younger generations showing lower religious
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affiliation and attendance than their predecessors (Twenge et al., 2015b). Religious involvement
may protect against depression by providing social support, coping resources, and meaning
(Bonelli & Koenig, 2013), suggesting that cohort declines in religiosity could contribute to
elevated symptoms among recent cohorts. Political ideology may also shape mental health
through differential stress exposure and coping. Recent evidence indicates that since 2010,
politically liberal adolescents (especially young females) showed the greatest increases in
internalizing symptoms, while conservative-identifying males had smaller increases (Gimbrone
et al., 2022). These patterns suggest that ideological worldviews shape how young people
interpret and respond to socio-political conditions, warranting incorporation into mediation
models.

This study also had several limitations. First, reliance on self-reported depressive
symptoms introduced potential reporting bias and lacked temporal anchoring, meaning
trajectories represented snapshots strung together over waves rather than capturing the full
dynamic nature of symptoms experienced between assessments. Second, the four-item
depressive symptom index, though reliable and consistently used in MTF analyses (Keyes et al.,
2019; N. Kreski et al., 2020), may have captured general unhappiness or transient distress rather
than the heterogeneity of depressive symptomatology (Fried & Nesse, 2015). Further, the
symptom index does not mirror clinical depression diagnoses (Ayuso-Mateos et al., 2010),
making it difficult to discern whether developmental differences in depressive symptoms
translated to shifts in clinical severity, a point for future research. Additionally, measurement
invariance of the four-item depressive symptom index across age was not tested. Although direct
evidence for this specific measure and developmental period is lacking, related psychometric

work has evidenced sparse and mixed findings regarding age-related invariance in related
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depressive symptom scales across adolescence and emerging adulthood (Harry & Crea, 2018;
Schlechter et al., 2024), indicating an area for future research. Third, dichotomizing social role
variables simplified modeling but may have obscured nuanced patterns of influence. Fourth,
unmeasured confounding of the relationship between social roles and depressive symptoms may
have impacted findings. Psychosocial factors, including social support and adverse childhood
experiences, have evidenced associations with both social roles and depressive symptoms (Bruss,
2024; Houtepen et al., 2019; Hughes et al., 2017). However, these factors also have been shown
to correlate strongly with the covariates included in this analysis (Merrick et al., 2018; Walsh et
al., 2019), thereby attenuating risk of bias. Additionally, recent secular trends in health behaviors
among young adults may have introduced unmeasured confounding. These include increasing
obesity (Ellison-Barnes et al., 2021) and sedentary behavior (Du et al., 2019) and declining sleep
duration (J. Xu et al., 2024), all of which have been associated with depressive symptoms
(Huang et al., 2020; L. Li et al., 2016; Luppino et al., 2010) and should therefore be included in
future research. Fifth, the analysis was underpowered to assess whether accumulation of multiple
social role changes drove cohort differences. Finally, findings were specific to cohorts
graduating high school between 1989 and 2007 (birth cohorts 1971-1989). The most recent
baseline year of 2007 meant that these cohorts did not capture adolescents who came of age
during the post-2010 increases in depression documented in nationally representative data
(Keyes et al., 2019; Twenge et al., 2019). Therefore, findings may not generalize to earlier
cohorts shaped by different sociohistorical contexts or to more recent generations who
experienced a rise in adolescent internalizing symptoms.

In conclusion, this study is the first to document a reversal in cohort effects on depressive

symptoms across emerging adulthood and to test social role transitions as mediators using nearly
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two decades of nationally representative data. The shift from lower symptoms at age 20 to higher
symptoms at age 30 among later cohorts when compared to earlier cohorts demonstrates that
developmental timing shapes how historical forces affect mental health. With traditional
adulthood markers explaining only a small fraction of cohort effects on depressive symptoms,
findings point to yet unidentified factors as key drivers of depression development among

emerging adults.
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Chapter 4: Birth cohort differences in depressive symptoms from
ages 18 to 30 in the U.S. and mediation by changing religiosity and

political beliefs

4.1 Introduction

Depressive symptoms reflect disruptions in cognition, mood, and behavior in which
distress is directed inward (Levesque, 2011), leading to potential functional impairment and
increased risk of suicide (CDC, 2024b; Kuwabara et al., 2007; SAMHSA, 2024). These
symptoms, which include persistent sadness, hopelessness, loss of interest, and sometimes
suicidal ideation (National Institute of Mental Health, 2025), lie on a continuum from
subsyndromal to clinical disorder, with harmful effects across the full range of severity (Ayuso-
Mateos et al., 2010). In this study, depressive symptoms were assessed with a brief index based
on the Bentler Medical and Psychological Functioning Inventory’s scale for depression
personality trait that emphasized cognitive features, particularly negative expectations about life
and the future (Newcomb et al., 1981). This emphasis aligns with hopelessness theory, which
posits that negative cognitive styles interacting with stressful life events can produce
hopelessness, a proximal cause of depression (Abramson et al., 1989; R. T. Liu et al., 2015). As
such, this index captured a more limited dimension of the depressive syndrome than clinical
diagnostic criteria require, which additionally encompass somatic and behavioral symptoms such
as disruptions to sleep, appetite, energy, concentration, and self-worth that persist and cause
functional impairment (Bains & Abdijadid, 2020; Tolentino & Schmidt, 2018). Nonetheless,
even subclinical depressive symptoms can meaningfully impair daily functioning and quality of

life (Ayuso-Mateos et al., 2010; Kuwabara et al., 2007; McKnight & Kashdan, 2009), serve as
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early indicators of subsequent onset of clinical depression (Cuijpers et al., 2004; Musliner et al.,
2016), and add substantially to the overall population burden of poor mental health (Gotlib &
Hammen, 2008).

In the U.S., depressive symptoms have risen since the mid-to-late 2000s, with the
steepest increases among young adults, women, and more recent birth cohorts. National Health
and Nutrition Examination Survey data have shown significant increases in moderate depressive
symptoms among individuals aged 20 to 39 between 2011 and 2016, with consistently higher
prevalences among women (Yu et al., 2020). National Survey on Drug Use and Health data
similarly documented continued increases in past-year major depressive episodes (MDE) among
all age groups under 35 from 2015 to 2020, with the highest rates among those under 25
(Goodwin et al., 2022), and cohort analyses have indicated that younger millennials (born
between approximately 1990-1994) reported higher MDE rates than cohorts born between the
late 1950s and late 1980s (Twenge et al., 2019). Although roughly one-quarter of depression
cases first manifest in adolescence, especially among girls (Breslau et al., 2017), young
adulthood remains a critical risk period, as the average onset of clinical depression is clustered
around ages 30 to 32 (Hasin et al., 2005; Kessler et al., 2005). Ultimately, the vulnerability to
depressive symptoms during young adulthood remains understudied despite lower mental health
service utilization in this age group compared to older adults (Babajide et al., 2020), highlighting
the need to better understand how depressive symptoms progress from late adolescence into
adulthood.

In the U.S., the timing of the transition from adolescence to adulthood has shifted over
the past half century, as changing labor markets and cultural influences have postponed the

attainment of traditional developmental roles (Settersten & Ray, 2010). These structural changes
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have produced a distinct developmental phase termed ‘emerging adulthood’ by developmental
psychologists (Jeffrey J Arnett et al., 2014), roughly spanning ages 18 through 30, during which
period identity exploration has become especially salient and prolonged (Jeffrey J Arnett, 2014;
Jeffrey J Arnett et al., 2014; S. J. Schwartz et al., 2013). During this stage, young adults
negotiate and form a sense of self across multiple domains, including adopting what are
commonly framed in the U.S. as ‘adult social roles’ (Jeffrey J Arnett, 2014) like marriage and
parenthood, building worldviews, and forming ideological beliefs (Jeffrey J Arnett, 2014; Jeffrey
J Arnett et al., 2014; Jeffrey Jensen Arnett et al., 2001; S. J. Schwartz et al., 2013). As such,
emerging adults articulate complex ideological positions, often seeking to balance autonomy and
community in their views about social and moral issues (Jeffrey Jensen Arnett et al., 2001). As
part of this broader ideological processing, many emerging adults form individualized belief
systems that may incorporate, revise, or distance themselves from preexisting frameworks,
including religious and political traditions, inherited from family and community (Jeffrey Jensen
Arnett & Jensen, 2002; Stoppa & Letkowitz, 2010).

Ideological beliefs are systems of ideas and values that provide frameworks for
interpreting the world and evaluating how society should be organized (Converse, 2006; W. C.
Roberts, 2025). While Chapter 3 examined how external factors related to emerging adulthood
(e.g. adult social roles) mediated cohort effects on depressive symptom development, the present
study explores mediation by ideological factors: specifically, religiosity and political beliefs.
These can both be understood as ideological belief systems because they represent value-laden
frameworks that structure how individuals interpret society and their place within it.

Religiosity functions as an ideological belief system insofar as religious traditions

provide worldviews, values, and narratives that offer meaning, moral guidance, and structure for
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identity formation (Jeffrey Jensen Arnett & Jensen, 2002; King & Boyatzis, 2015).
Developmental research further characterizes religion as an ideological context for identity
formation (King & Boyatzis, 2015), offering adolescents and emerging adults a setting for
exploring and committing to beliefs that give meaning, guide behavior, and link them to
communities (McNamara Barry et al., 2010). Political beliefs similarly comprise constellations
of attitudes about social order, justice, and the distribution of power and resources. These belief
systems often organize partisanship and ideological self-placement in the U.S. along a liberal—
conservative dimension, and help individuals interpret sociopolitical events (Campbell et al.,
1960; Jennings et al., 2009; Jost et al., 2009). As these religious and political belief systems take
shape in adolescence and crystallize during emerging adulthood, they become salient
components of personal identity that structure how individuals process information, relate to
others, and cope with societal challenges, with important implications for depressive symptom
development (Graham et al., 2009; Jennings et al., 2009; T. B. Smith et al., 2003; Strupp-
Levitsky et al., 2020).

Given the role of religiosity and political beliefs in identity formation during emerging
adulthood, understanding how historical changes in these belief systems shape depressive
symptom development requires first examining depressive symptom trajectories during this
period. Longitudinal analyses reveal distinct patterns of symptom development that cross-
sectional studies may miss, helping identify critical periods for intervention and individuals at
highest risk for depressive symptoms. This approach is particularly valuable during emerging
adulthood, a period characterized by significant transitions and potential vulnerability to mental
health challenges. Prior longitudinal research documents varied patterns in how depressive

symptoms evolve from adolescence into adulthood as discussed in detail in Chapter 2, with

83



most studies identifying normative declines throughout the twenties alongside elevated
trajectories among a smaller high-risk group, and with women consistently exhibiting higher
initial symptom levels and more pronounced nonlinear changes compared to men (P. Chen &
Harris, 2019; Heinze et al., 2018; Kamis & Copeland, 2020; B. Kent & Bradshaw, 2021; T. Lee
et al., 2023; J. Li et al., 2022; McPhie & Rawana, 2015). The following sections review
historical trends in these belief systems and evidence for their associations with depressive
symptoms in order to support examining whether such factors mediate cohort effects on
depressive symptom development.
Religiosity has declined across cohorts and is generally protective against depressive symptoms
Religiosity captures the importance of religion in one’s life, encompassing beliefs,
practices, and identity through organizational involvement (e.g. service attendance), non-
organizational practices (e.g. prayer), and subjective religious commitment (Fetzer Institute,
2003; Hill & Pargament, 2008). In the US, religiosity has declined substantially among
adolescents and young adults across the late 20th and early 21st centuries. Data from Monitoring
the Future and the American Freshman Survey indicate that from the 1960/70s to the 2010s, the
proportion of 12th graders and students entering college who never attended religious services
doubled along with the share reporting no religious affiliation, with the greatest decline occurring
after 2000, coinciding with steep increases in 12" graders reporting low religiosity (Twenge et
al., 2015b). General Social Survey data from 1972 to 2014 has also demonstrated marked
declines in service attendance, prayer, belief in God, and self-reported religiosity, with
particularly sharp decreases between 1990 and 2014 and the largest declines among 18- to 29-
year-old millennials (those born in the 1980s and 90s) compared to prior generations at the same

age (Twenge, Sherman, et al., 2016). Similarly, according to data from the Pew Research Center,
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the proportion of U.S. adults aged 18 to 29 identifying as religiously unaffiliated rose from 25%
in 2007 to 44% in 2023/24 (Pew Resesarch Center, 2025). These declines in religiosity have also
varied by gender. While women have historically reported greater religious involvement than
men, gender gaps have narrowed in recent decades as women's religiosity has declined more
rapidly, particularly among younger cohorts (Fahmy, 2018; McClendon, 2016). These cohort-
based shifts in religiosity suggest a reduction in resources for coping with emotional distress
across birth cohorts, with potentially important implications for understanding depressive
symptom development during emerging adulthood.

Religiosity may impact depressive symptoms through several interrelated pathways.
Religious communities provide social integration and support that can buffer stress effects on
depression, while religious beliefs offer meaning-making frameworks that can help individuals
interpret adversity, sustain hope, and appraise stressors as more manageable or spiritually
meaningful (Pargament, 2001; Park, 2005). Religious norms and identities may also shape
health-related behaviors such as substance use that are associated with depressive symptoms,
while practices like prayer and meditation function as coping strategies that can regulate negative
affect (Luchetti et al., 2020; Park, 2005). A meta-analysis of 147 studies found a small but robust
inverse association between religiosity and depressive symptoms (r = —0.096), with no evidence
of effect moderation by sex (T. B. Smith et al., 2003). Two systematic reviews of longitudinal
studies found that greater religiosity and spiritual wellbeing were generally associated with
improvement in depressive symptoms (Aggarwal et al., 2023; Braam & Koenig, 2019), with
mixed indications of more salubrious effects among women when compared to men. Further, a
10-year prospective study of adults at risk for major depression due to parental history found that

those who rated religion or spirituality as highly important had approximately one-quarter the
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risk of major depressive episodes compared to those who did not (Miller et al., 2012). Finally, a
latent class analysis included in Chapter 2 found that increased religious service attendance was
associated with lower depressive symptom trajectories during young adulthood for both genders
(B. Kent & Bradshaw, 2021). However, it is important to note that these findings have been
heterogeneous depending on the mechanism studied, such that negative religious coping,
extrinsic religious orientation, spiritual struggles, and some experiences and beliefs were
associated with elevated depressive symptoms in several of these studies (Aggarwal et al., 2023;
B. V. Kent, 2020; Pirutinsky, 2024; T. B. Smith et al., 2003). Nonetheless, this evidence taken as
a whole suggests that historical declines in religiosity, particularly among women in recent
cohorts, may contribute to cohort differences in depressive symptom development during
emerging adulthood.
Identification with liberal political beliefs has increased across cohorts and is generally
associated with elevated depressive symptoms

Political beliefs are attitudes and value judgments about how collective life should be
governed, including views on the proper role and size of government, the distribution of rights
and resources, and the status and obligations of social groups (Converse, 2006; Feldman, 2003;
Jost et al., 2009). In U.S. survey research, these beliefs are often summarized with self-placement
on a modern "liberal-conservative" scale (Weber, 2019). Decades of work show that such self-
identifications reflect underlying ideological orientations that organize policy preferences and
party attachments (Conover & Feldman, 2004; Ellis & Stimson, 2012; Feldman, 2003). Self-
identified liberals tend to emphasize equality, social change, and government action on behalf of
disadvantaged groups, whereas self-identified conservatives stress tradition, social order,

patriotism, and limited government, especially in the economic domain (Conover & Feldman,
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2004; Graham et al., 2009; Hanson et al., 2019). Self-identified moderates, by contrast, often
occupy the ideological center or hold a mix of liberal and conservative positions and weaker, less
consistently organized political attitudes (Converse, 2006; Ellis & Stimson, 2012; Fowler et al.,
2023). As such, this study uses "liberal," "conservative," and “moderate” in this modern
American context (Weber, 2019).

Recent demographic analyses reveal pronounced generational and demographic patterns
in political beliefs in the US, with younger cohorts and women generally favoring liberal
ideologies while older cohorts and men have tended toward conservative views. General Social
Survey data from 1974 to 2018 indicate that young adults have consistently been more likely to
identify as liberal and less likely to identify as conservative than older adults, and that ideology
shifts in a more conservative direction as individuals increase in age from their mid-20s
(Peltzman, 2019). Americans born in the 1980s and 1990s reported being more liberal than those
of previous generations on a majority of attitudinal and behavioral items, reflecting increasing
liberalism among recent cohorts (Hout, 2021). At the same time, a notable share of Americans
have identified as either moderate or unsure in their political beliefs, with both responses
generally declining from the 1970s through present day according to data from the American
National Election Studies (moderate range: 29.1% in 1986 to 18.4% in 2016, unsure range: 36%
in 1990 to 18.8% in 2024) (ANES, 2025). These patterns have intensified by gender over time as
well. While the gender gap in political beliefs was relatively small in the 1970s, it has widened
substantially, with women becoming increasingly liberal across successive generations (Box-
Steffensmeier et al., 2004). According to a Gallup Poll of individuals aged 18 to 29, in 2011 30%
of women and 27% of men identified as liberal, growing to 44% of women and 25% of men in

2021, a nearly 20% gap (The Survey Center on American Life, 2022). These trends are also
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complex with some segments of Gen Z men (those born between 1997 and 2012) demonstrating
stronger conservative tendencies than previous generations at comparable ages (Sherman, 2024;
M. Zhang, 2021), suggesting potential shifts in gendered political socialization patterns.

Political beliefs may also influence mental health. These beliefs can serve as cognitive
frameworks for processing uncertainty and change during emerging adulthood (Jost et al., 2018),
shape attributional styles regarding personal successes and failures (Skitka et al., 2002), and
impact social cognition and emotions like empathy, anger, and moral outrage, which can
significantly affect psychological wellbeing (Tangney et al., 2007; Van Bavel & Pereira, 2018).
During emerging adulthood, as individuals navigate changes in social roles, their political beliefs
provide interpretive frameworks for understanding these experiences and their implications for
identity (Erikson, 1968). Research shows that conservatives consistently report higher levels of
happiness and lower levels of depressive symptoms compared to liberals (Napier & Jost, 2008;
Schlenker et al., 2012). System justification theory offers one explanation for this pattern,
suggesting that conservative ideologies may offer psychological protection by promoting
acceptance of existing social arrangements, while liberal ideologies may increase psychological
vulnerability through greater awareness of systemic inequities (Jost et al., 2008; Vargas-Salfate
et al., 2018). Recent evidence from nationally representative studies using data from 2023 further
suggests methodological nuance in these relationships. In adjusted analyses, one study found
similar depressive symptom rates between Democrats and Republicans, though Republicans
were less likely to seek mental health treatment (Ettman et al., 2025). Another found that while
conservatives were less likely to report poor mental health than liberals, they reported similar
overall mood distributions, suggesting potential reporting bias when explicitly asked about

mental health (Schaffner et al., 2025). Importantly, the relationship between political beliefs and
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depressive symptoms is moderated by sex. Cross-sectional analyses of Monitoring the Future
data from 2005 to 2018 indicate that liberal women demonstrated steeper increases in depressive
symptoms over time compared to conservative men (Gimbrone et al., 2022). Gendered
differences may reflect distinct cognitive and emotional responses to societal changes, as
political ideologies provide different frameworks for interpreting and coping with social
challenges. Overall, these patterns suggest that historical shifts toward greater liberalism among
recent cohorts, particularly among women, may help explain cohort differences in depressive
symptom trajectories during emerging adulthood.

Understanding historical trends in political beliefs and their potential effects on
depressive symptom development also requires consideration of the broader political context.
The significance of political ideological differences has intensified amid growing polarization in
recent decades (Iyengar et al., 2019), as political beliefs have become increasingly central to
personal identity formation and worldview construction (McCoy et al., 2018). Ideological self-
placement has become increasingly tightly linked to party identification, such that liberals
overwhelmingly identify as Democrats and conservatives as Republicans, reflecting long-
running partisan sorting of beliefs and identities along a left-right dimension (Levendusky,
2009). In particular, the alignment of social identities with political affiliations has led to
stronger in-group favoritism and out-group animosity (Mason, 2015), thereby strengthening
partisan identity while reducing cross-cutting social ties (Mason & Wronski, 2018). These trends
suggest that political beliefs may increasingly shape not only how individuals interpret societal
events but also how they experience and cope with psychological distress.

Several critical gaps exist in understanding how historical changes in religious and

political belief systems relate to depressive symptom development during emerging adulthood.
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While research has established associations between depressive symptoms and both religiosity
and political beliefs, as well as historical changes in all three, no studies have examined whether
population-level shifts in these belief systems have influenced the developmental course of
depressive symptoms. Additionally, despite evidence of sex differences in both belief systems
and depressive symptom patterns, whether mediational pathways through belief systems have
differed by sex remains unexplored. The present study addressed these gaps by examining the
following aims using nearly two decades of nationally representative Monitoring the Future
Data.

Aim 1 assessed whether historical changes in religiosity mediated the relationship
between birth cohort and depressive symptoms, and if these effects were modified by sex. Given
that religiosity is broadly associated with lower depressive symptoms and has declined across
birth cohorts, with women showing both stronger protective effects and steeper declines,
hypotheses included that:

1. Declining religiosity would partially mediate cohort effects on depressive symptom

development from ages 18 to 30, resulting in heightened depressive symptoms.

2. These mediation effects would be stronger among females compared to males.

Aim 2 assessed whether historical changes in political beliefs mediated the relationship
between birth cohort and depressive symptoms, and if these effects were modified by sex. Given
that liberal identification is associated with elevated depressive symptoms and has increased
across birth cohorts, with women showing both stronger associations with elevated symptoms
and greater increases in liberal identification, hypotheses included that:

1. Increasing liberal identification would partially mediate cohort effects on depressive

symptom trajectories from ages 18 to 30, resulting in heightened depressive symptoms.

90



2. These mediation effects would be stronger among females compared to males.

4.2 Methods

4.2.1 Study sample

The study utilized data from Monitoring the Future (MTF), an ongoing annual nationally
representative survey that includes samples of approximately 16,000 high school seniors across
the United States, with approximately 2,450 seniors selected each graduating year for subsequent
longitudinal follow-up (Patrick et al., 2024). These participants were randomly assigned to one
of two groups, with one group receiving follow-up surveys one year post-high school graduation
(modal age 19) and the second group surveyed two years later (modal age 20). Both groups then
were sent biennial assessments through ages 29/30, with additional follow-up surveys continuing
thereafter. This analysis examined data through ages 29/30. Participants completed self-
administered questionnaires, with random assignment to one of six questionnaire versions in
addition to a shared core survey. Around one-sixth of the sample received both the core survey
and a questionnaire version containing depressive symptom measures.

Seven waves of data from participants assigned to the questionnaire form with depressive
symptom measures were included in the analytic sample, beginning with baseline measurement
at mean age 18, with subsequent assessments at ages 19/20, 21/22, 23/24, 25/26, 27/28, and
29/30. While MTF's longitudinal design involved collecting data from two randomly selected
subgroups at alternating ages, these subgroups were merged in this analyses to improve statistical
power after initial analyses showed no cohort effect differences in depressive symptoms between
the one-year and two-year post-baseline assessments. For simplicity, this study henceforth refers
to even-numbered ages (18, 20, 22, 24, 26, 28, and 30). Participants included those who were

high school seniors from 1989 (when depressive symptom measures were introduced) through
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2007, with follow-up data collection continuing until 2019, the most recent year with complete
data available when this analysis was conducted, at which point the youngest participants had
turned 30. The final analytic sample included N = 7,861 participants who received the
questionnaire version with depressive symptom measures and contributed data for at least one
wave. Demographically, the sample was majority non-Hispanic White (70.1%), female
(51.53%), and came from families where parents had not attended college (50.52%). The
Columbia University IRB classified this study as exempt.

Sample attrition ranged from 36.57% at age 20 to 55.59% at age 30 (Table C-1). While
notable, these rates are consistent with those observed in comparable longitudinal studies
(Booker et al., 2011). Attrition analyses assessed associations between baseline characteristics
and loss to follow-up using McFadden’s pseudo-R? (likelihood-ratio index) from univariable
logistic models (Domencich & McFadden, 1975). Results indicated that attrition was associated
with being non-White (R? = 0.022), male (R* = 0.014), residing in urban areas (R? = 0.002),
lacking at least one parent with a college degree (R* = 0.002), and belonging to later birth cohorts
(R?=0.009). Additionally, participants lost to follow-up reported higher baseline depressive
symptom scores compared to those who remained in the study (7.89 vs 7.47, R* = 0.002). These
associations showed small effect sizes, however, with R? values well below typical thresholds for
good fit (0.2-0.4) (Domencich & McFadden, 1975), helping to reduce concerns of bias (Jager et
al., 2023; Schulenberg et al., 2021).

All analyses employed pooled panel analysis weights to correct for panel attrition and
maintain sample representativeness. These weights adjusted for the initial oversampling of
respondents who reported substance use in 12th grade as well as respondent characteristics

associated with differential attrition (Patrick et al., 2023). Application of these weights enhanced
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sociodemographic correspondence with the baseline sample and accounted for temporal variation
in panel selection and attrition, incorporating all baseline predictors of attrition identified above
(excluding depressive symptoms) plus additional variables described in Patrick et al. (2023).
Following MTF weighting recommendations, weights were normalized to ensure each cohort's
proportional contribution matched its original unweighted sample size (Patrick et al., 2023).
Further, item-level missingness across analytic variables spanned from 7.8% of participants at
age 18 (urbanicity) to the minimum reportable level permitted by MTF data sharing guidelines of
0.41% at age 30 (urbanicity) (Table C-1).
4.2.2 Measures
Birth cohort

Participants were grouped into 19 cohorts spanning the birth year from 1971 to 1989,
which aligned with baseline survey years from 1989 to 2007 when respondents were high school
seniors averaging 18 years of age. To improve analytical precision and statistical power, cohort
was incorporated as a continuous age-varying predictor in latent growth models and converted to
five-year increments (scaled range: 0 to 3.8) to aid in interpreting temporal trends. For
descriptive analyses, cohort was additionally grouped into four- or five-year intervals.
Depressive symptoms

An index comprising four MTF survey items captured depressive symptoms: "Life often
seems meaningless," "The future often seems hopeless," "It feels good to be alive," and "I enjoy
life as much as anyone." Participants responded using a Likert scale ranging from 1 ("Disagree")
to 5 ("Agree"), with the final two items reverse-scored such that elevated scores reflected greater
depressive symptoms. A composite index was created by summing scores, yielding a range from

4 (minimal depressive symptoms) to 20 (maximal depressive symptoms). Cases missing one,
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two, or three items (2.63% of participants at age 18, with proportions at later ages suppressed
due to small cell sizes) underwent mean imputation to generate sum scores. Measurement of
depressive symptoms occurred at baseline and each subsequent wave. The depressive symptoms
measure exhibited acceptable reliability (Cronbach's alpha range: 0.73 at age 18 in 1998, 0.91 at
age 28 in 1998) throughout survey waves in this sample (Nunnally & Bernstein, 1994).
Sex

Binary indicator of sex. At baseline, MTF prompted respondents to indicate either female
or male. Notably, gender measures were not incorporated into MTF questionnaires until 2017.
For this analysis, sex was hypothesized as an effect modifier of both total and indirect pathways.
Mediators

Religiosity: Religiosity was assessed at each wave with a single item: "How important is
religion in your life?" Responses were dichotomized as 0 for low (not important or a little
important) and 1 for high (pretty important or very important). This question was not
administered to baseline respondents in California, resulting in approximately 400 participants
missing religiosity data at baseline. As a post hoc sensitivity analysis, religious service
attendance was also examined as an alternative indicator of religious involvement,
operationalized as high attendance (once or twice a month or at least once a week) versus low
attendance (rarely or never).

Political beliefs: Political beliefs were measured at each wave with a single item: "How
would you describe your political beliefs?" Responses were recoded into four categories: liberal
(liberal or very liberal), moderate, conservative (conservative or very conservative), and other

(radical or “none of the above, or don't know”). The radical category was consolidated into the
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pre-existing “none of the above, or don’t know” response category due to small cell sizes that
precluded analysis of this subgroup.

Political affiliation: Political affiliation was examined in sensitivity analyses and
measured at each wave: "How would you describe your political preference?" Responses were
recoded into four categories: Democrat (mildly Democrat or strongly Democrat), Republican
(mildly Republican or strongly Republican), Independent, and other (other, “don't know, haven't
decided,” or no preference).

Covariates

Race/ethnicity: At baseline, respondents were classified as either non-Hispanic White or
Hispanic/non-White (Hispanic, Black, Asian, or other race/ethnicity). This dichotomous
categorization was necessitated by the sample's predominantly White non-Hispanic composition,
which constrained statistical power for more detailed racial/ethnic subgroup examinations.

Parental socioeconomic status (SES): Coded dichotomously as 1 for having at least one
parent with a college degree or 0 for not having a parent with a college degree at baseline.
Because MTF lacked parental income data, parental educational attainment served as a proxy for
childhood SES (Bradley & Corwyn, 2002).

Urbanicity: Coded as rural, urban, or suburban based on metropolitan statistical area at
each wave.

Lagged depressive symptoms: Depressive symptoms lagged by one wave.

4.2.3 Statistical analysis
To model cohort effects on depressive symptom trajectories from ages 18 to 30, latent

growth curve models were used (Bollen & Curran, 2006), with methods adapted from Jager et al.

(2023) given similarities in sample characteristics, exposure variables, developmental
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timeframes, and analytical approach. This strategy enabled examination of age effects, cohort
effects, and age-by-cohort interactions on developmental trajectories while exploring mediation
and potential sex differences.

Latent growth curve analyses were conducted using Mplus version 8.11 (L. K. Muthén &
Muthén, 2017), with descriptive analyses performed in R version 4.5.1 (R Core Team, 2025).
Linear growth factors were defined at two-unit intervals corresponding to survey waves. Models
utilized an identity link function with a robust maximum likelihood sandwich estimator to handle
the positive skew in depressive symptoms (N. Kreski et al., 2020; L. K. Muthén & Muthén,
2017). The identity link was retained across all models to ensure consistency in indirect effect
estimation and obtain absolute differences. Model fit was evaluated using established criteria
(root mean square error of approximation (RMSEA) < 0.05 and comparative fit index (CFI) >
0.95 indicating excellent fit; (Kline, 2023)), and model comparisons employed Satorra-Bentler
adjustment equations (Satorra & Bentler, 2001). Hypothesis tests used two-sided p-values with o
= 0.05, and model estimates were interpreted using two-sided 95% confidence intervals (CI),
with statistical significance determined when intervals excluded the null value of 0. To aid
interpretation, unstandardized estimates were standardized by dividing by age-specific standard
deviations of depressive symptoms found in Table 4-1 and compared to Cohen's d thresholds
(small = 0.2, medium = 0.5, large = 0.8; (Cohen, 2013)). Results were therefore interpreted based
on a combination of effect size, direction, precision, and significance (Wasserstein & Lazar,
2016), however, statistical significance was somewhat prioritized when interpreting indirect
effects given their typically smaller magnitude as products of two pathways (Kenny, 2025).

Prior to the inclusion of mediators, a quadratic latent growth curve model with a linear

cohort term and age-by-cohort interactions was iteratively selected as the best fitting baseline
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model (RMSEA = 0.009, CFI = 0.996). The selection of this model was discussed in detail in
Chapter 3. Inclusion of age-by-cohort interactions was supported (3> = 34.006, df =6, p
<0.001), whereas multigroup analysis by sex was not (¥* = 12.099, df = 10, p = 0.278). Sex was
therefore included as a covariate to improve analytic precision given evidence that depressive
symptoms differed by sex in the analytic sample (X? =37.37, df = 16, p = 0.002). Similarly,
preliminary analyses indicated that birth cohort membership significantly differed by
race/ethnicity (X? = 35.25, df = 18, p = 0.01), therefore race/ethnicity was also included as a
covariate to capture average effects across subgroups.

Mediation models built upon the baseline model by incorporating religiosity and political
beliefs as mediators in separate models (example path model in Figure C-1). Political beliefs
were included as n-/ binary dummy variables in models, with “conservative” used a reference
group in order to assess contrasts across the traditional binary that structures much of U.S.
politics. Each model was evaluated for age-by-cohort interactions and multigroup analyses by
sex (including sex constraints on mediation pathways) using Satorra-Bentler adjusted chi-square
tests, retaining additional parameters when significant (p < 0.05). Additionally, to confirm that
mediators represented distinct constructs rather than overlapping measures of the same
underlying concept, pairwise associations were assessed using the Rao-Scott y? test of
independence (Rao & Scott, 1981). To quantify the strength of association, Cramér’s V (a y*-
based effect size bounded from 0—1) was used with effect sizes below 0.15 considered moderate
and below 0.1 considered weak (Akoglu, 2018).

Models adjusted for potential confounders of the mediator/outcome relationship
including baseline race/ethnicity and parental SES, time-varying urbanicity, and lagged

depressive symptoms. Race/ethnicity was initially conceptualized as an effect modifier in
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religiosity mediation models, given evidence that associations between religiosity and depressive
symptoms differ by race/ethnicity (Cokley et al., 2012; Ellison, 1995; Oates & Goode, 2013).
Statistical power limitations precluded this multigroup analysis, therefore race/ethnicity was
retained as a covariate to capture effects averaged across subgroups in religiosity mediation
models. Race/ethnicity was conceptualized and included as a confounder in political beliefs and
affiliation models given documented associations with both political beliefs (Pew Resesarch
Center, 2018) and depressive symptoms (Williams et al., 2007). Parental SES was included as a
confounder based on associations with religiosity (Wallace Jr et al., 2003), political belief
development (Neundorf & Smets, 2015), and adult depressive symptoms (Damianakou et al.,
2024). Urbanicity was included given associations with religiosity (Chalfant & Heller, 1991),
political beliefs (Pew Research Center, 2024), and depressive symptoms (C. Xu et al., 2023).
Finally, lagged depressive symptoms were included in models given evidence that prior
symptoms predict subsequent religiosity (Lucchetti et al., 2021; Maselko et al., 2012) and may
influence political beliefs (Bernardi, 2021). When multigroup analyses by sex were not
significant, models adjusted for sex to increase the precision of estimates. Latent growth
parameters were regressed on baseline covariates, depressive symptoms at each age on time-
varying covariates, and time-varying mediators on both baseline and time-varying covariates.
Model parameters were interpreted as follows: Latent growth terms reflected age main
effects, capturing the average depressive symptom trajectory across all cohorts. Age-by-cohort
interactions were represented by depressive symptom residuals at each age regressed on cohort
terms, capturing how cohort effects on depressive symptoms varied across different ages (e.g.
cohort-specific differences in slopes). Cohort main effects reflected the average difference in

depressive symptoms across ages and were derived from models where cohort effects were
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constrained to equality across age. Two indirect pathways were specified at each wave: (1)
cohort to each belief ("a" paths) capturing cohort-level shifts over historical time, and (2) each
belief to depressive symptoms ("b" paths). Indirect effects were calculated as products of "a" and
"b" paths. Direct cohort effects ("'c" paths) were paths from cohort to depressive symptoms. An
illustration of these pathways is located in Figure C-1. Total effects (the sum of direct and
indirect effects), combined indirect effects (the sum of indirect effects for categorical mediators),
specific indirect effects, and direct effects were estimated using the MODEL INDIRECT
command. Because models adjusted for mediator-outcome confounders, total effects from
mediational models differed from baseline model total effects. When chi-square tests suggested
the inclusion of multigroup analyses by sex, estimates were compared descriptively between
sexes through visual inspection because formal testing via the MODEL CONSTRAINT
command compromised model integrity.

To further quantify the mediational role of belief systems in the relationship between
cohort and depressive symptom development, the proportion of each total effect explained by
each mediator was calculated by dividing the combined indirect effect by the total effect and
multiplying by 100. The resulting percentage indicated how much of the total cohort effect on
depressive symptoms could be attributed to historical changes in religiosity or political beliefs.
Positive percentages indicated that the mediator acted in the same direction as the direct effect
(e.g. if depressive symptoms increased with recent cohorts, increases would have been smaller
absent historical variation in the mediator). Negative percentages indicated inconsistent
mediation where the mediator operated opposite to the direct effect (e.g. if depressive symptoms
increased with recent cohorts, increases would have been /arger absent historical variation in the

mediator) (MacKinnon et al., 2007). Values below -100% or exceeding 100% could occur under
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specific conditions of inconsistent mediation when indirect effects were large relative to direct
effects.
Sensitivity analyses

Multiple sensitivity analyses were conducted to ensure the robustness of results. First, to
enable appropriate model comparisons, a baseline model with multigroup analysis by sex was
estimated despite lack of empirical support for sex differences, facilitating comparison with
mediator models that included multigroup specification. Correspondingly, for mediators whose
primary models included multigroup analyses by sex, supplementary analyses adjusted for sex as
a covariate to enable comparison with non-multigroup baseline and mediation models. Second,
sensitivity analyses excluded all participants who identified as having "radical" political beliefs
at any wave (n = 487) to assess whether their consolidation with "none of the above, or don’t
know" respondents influenced model estimates. Primary analyses combined these two responses
under the umbrella of “other” to preserve sample size and statistical power, and because cell
sizes for “radical” stratified by age and cohort were insufficient to permit separate reporting
under the MTF data use protocol. Third, political affiliation was examined as a mediator to
assess robustness of findings to alternative operationalizations of political orientation. While
political beliefs capture ideological self-placement (e.g. liberal, conservative, moderate), political
affiliation captures party identification (e.g. Democrat, Republican, Independent). These
constructs are closely aligned in the contemporary US, with Democrats predominantly
identifying as liberal and Republicans as conservative (Gould & Klor, 2019; Pew Research
Center, 2014; Saad, 2022; Twenge, Honeycutt, et al., 2016). Political affiliation categories were
therefore analyzed treating Democrat as analogous to liberal, Republican to conservative

(reference categories), Independent to moderate, and "other" categories as comparable, testing
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whether mediation patterns held when using party identification rather than ideological self-
placement. Finally, a model substituting religious service attendance for self-rated religious
importance was estimated to assess whether the observed findings were primarily attributable to
organizational religious participation.
Missingness

Models employed full information maximum likelihood (FIML) estimation to address
item-level missingness and maximize sample inclusion (Arbuckle, 2013). FIML uses all
available information from each participant to estimate parameters without imputing missing
values, assuming data are missing at random (MAR), meaning that missingness depends on
observed but not unobserved data (Enders & Bandalos, 2001). This assumption was supported by
attrition weights adjusting for observed characteristics associated with nonresponse. Combined
with appropriate weighting, FIML produces unbiased estimates in longitudinal models even with
systematic attrition (D. Y. Lee et al., 2019). Covariates were specified as endogenous when

applicable to maximize data usage and avoid case loss, as recommended for complex latent

variable models (B. O. Muthén et al., 2016).

4.3 Results

Descriptives of weighted mean depressive symptom scores both overall and stratified by
sex are located in Table 4-1. In the overall sample (N= 7,861), depressive symptom scores
generally declined across ages 18 to 30 (range: 7.78 (SD 3.52) at age 18, 6.32 (SD 3.08) at age
28) and vacillated across cohort groups (range: 6.53 cohorts 1976-80 (SD 3.07) and 1981-1985
(SD 3.09), 6.72 (SD 3.28) cohorts 1986-89), with significant differences across both age and

cohort groups (p<0.001).

101



Table 4-1. Descriptives for depressive symptoms and mediators by age and cohort group overall and stratified by sex

Overall Stratified by sex
Political beliefs (%)
Depressive Symptoms High religiosity
Depressive High Political beliefs (%) Mean (SD) (%) Male Female
Symptoms | religiosity

Age| Mean (SD) (%) Lib | Cons | Mod | Oth Male Female Male | Female Lib Cons Mod Oth | Lib | Cons | Mod | Oth
Age 18| 7.78 (3.52) 57.67 20.23117.67|25.31136.79| 7.82(3.57) 7.74 (3.48) 52.50 | 62.55 18.31 20.39 25.85 | 35.46 |22.05|15.12]24.80 | 38.03
Age 20| 6.93(3.24) 61.39 20.91)18.36(23.39137.34] 7.07 (3.34) 6.80 (3.14) 56.64 | 65.76 19.43 21.32 24.00 | 35.25 |22.28|15.62|22.83)39.28
Age 22| 6.73(3.20) 59.85 22.18120.5824.99132.25] 6.82(3.25) 6.66 (3.16) 5491 | 6431 19.62 23.58 27.77 | 29.03 |24.48 17.89|22.49|35.14
Age 24| 6.50(3.04) 58.16 23.08120.30|25.5031.12] 6.63 (3.16) 6.37 (2.91) 5137 | 64.47 20.28 23.65 26.47 | 29.61 |25.70 | 17.18 | 24.60 | 32.52
Age 26| 6.38(3.00) 57.86 22.88122.09126.55]128.49| 6.45(3.07) 6.30 (2.94) 50.14 | 65.20 20.75 25.54 26.81 | 26.89 |24.89 |18.82]26.3029.99
Age 28| 6.32(3.08) 56.43 23.73123.27|28.12 | 24.88 6.44 (3.22 6.21(2.93) 48.99 | 63.43 23.45 26.43 29.22 | 20.90 |23.99|20.31|27.10|28.61
Age 30| 6.38(3.08) 56.31 24.84125.10(26.31123.74] 6.52(3.17) 6.24 (2.99) 50.50 | 61.84 24.55 28.24 26.15 | 21.05 |25.12[22.12|26.46 | 26.30

Age p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cohort Group

1971-1975) 6.56 (3.13) 62.76 21.11)22.16|28.87127.86| 6.74 (3.26) 6.39 (2.99) 5594 | 69.34 19.45 25.75 28.47 | 26.33 122.72|18.70]29.25}29.33
1976-1980| 6.53 (3.07) 58.60 22.54122.07|24.80)30.60| 6.52(3.06) 6.53 (3.08) 51.90 | 64.79 20.78 25.88 2541 | 27.93 |24.16 | 18.55|24.24 | 33.06
1981-1985| 6.53 (3.09) 57.70 23.43120.17|24.2132.19] 6.62(3.19) 6.44 (3.00) 51.95 | 63.09 21.25 22.73 25.73 | 30.29 |25.48 |17.78|22.78 | 33.97
1986-1989 | 6.72 (3.28) 52.67 24.89121.47|2491128.73| 6.93(3.42) 6.53 (3.13) 47.07 | 57.70 24.47 23.98 27.19 | 2436 |25.27(19.23|22.88|32.62

Cohort p-value 0.034 <0.001 <0.001 <0.001 <0.001 <0.001

Notes: Values weighted using panel analyses weights (PAW). P-values derived from omnibus design-based Wald test from survey-weighted regression (PAW applied). All age grouped values are
across cohort values. All cohort grouped values are across age averages. Cohorts are grouped in descriptive analyses for ease of interpretation. Abbreviations: Lib = Liberal, Cons = Conservative, Mod =
Moderate, Oth = Other
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These patterns are illustrated in Figure 4-1 which delineates trends in depressive symptoms
across age and cohort group, showing increases in depressive symptoms among those born
between 1986 and 1989 from approximately ages 26 to 30. When analyzed by sex, depressive
symptoms followed similar patterns across age, but were slightly higher among males (N =
3,801, range: 7.82 (SD 3.57) at age 18, 6.44 (SD 3.22) at age 28) than females (N=4,051, range:
7.74 (SD 3.48) at age 18, 6.21 (SD 2.93) at age 28), resulting in significant differences between
groups (p<0.001). Symptoms followed somewhat non-linear patterns across cohort groups by
sex: oscillating within the first three cohort groups for males and reaching a peak for the
youngest cohort group (range: 6.52 (SD 3.06) cohorts 1976-1980, 6.93 (SD 3.42) cohorts 1986-
1989) and oscillating across all cohort groups for females (range: 6.39 (SD 2.99) cohorts 1971-

1975, 6.53 cohorts 1976-1980 (SD 3.08) and 1986-1989 (SD 3.13)).

Cohort Group
— 1971-1975
— 1976-1980

1981-1985

- \v 1986-1989

Mean depressive symptom score

20 22 24 26 28

Age
Figure 4-1. Mean depressive symptom scores across age by cohort group

Notes: Panel analyses weights used to weight means. Shaded areas represent 95% confidence intervals. Cohorts aggregated into 5 or 4 year
groups to align with analytic operationalization.
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Figure 4-2 further illustrates these trends aggregated by sex, age, and cohort group, with
depressive symptoms notably increasing for males born between 1986 and 1989 from ages 28 to

30.

Female Male

Cohort Group
- 1971-1975
— 1976-1980
1981-1985
1986-1989

Mean depressive symptom score

0
Age

Figure 4-2. Mean depressive symptom scores across age by cohort group stratified by sex

Notes: Panel analyses weights used to weight means. Shaded areas represent 95% confidence intervals. Cohorts aggregated into 5 or 4 year
groups to align with analytic operationalization.

Differences in the prevalence of mediators ranged significantly both overall and when
stratified by sex across age and cohort groups (all p<0.001) (Table 4-1). Endorsing high
religiosity was most prevalent at age 20 (61.39%), least prevalent at age 30 (56.31%), and higher
among females compared to males across age (age 20 female 65.76% vs. male 56.64%, age 30
female 61.84% vs. male 50.50%). Religiosity also declined across cohort groups overall and by
sex (cohort 1971-1975: overall 62.76%, female 69.34%, male 55.94%; cohort 1986-1989: overall
52.67%, temale 57.07%, male 47.07%). For political beliefs, moderate was the most prevalent

beliefs category endorsed at ages 28 and 30 for men (29.22%, 26.15%) and age 30 for women
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(26.46%), with the majority of participants reporting responses grouped within the “other”
category (i.e. “radical” or “none of the above, or don’t know”) for the remaining age and sex
subgroups. Importantly, as discussed above in sensitivity analyses, endorsement of radical was
low (348 males and 130 females ever endorsed radical between ages 18 to 30) and therefore
trends in the “other” category were largely attributable to trends in the response of “none of the
above, or don’t know.” Across cohort groups, endorsing responses within the “other” category
was most common among females, whereas moderate was instead the most prevalent belief for
males belonging to the earliest and latest cohort groups. Overall and by sex, identifying with a
specific political belief increased across age (i.e. not endorsing responses within the “other”
category), with males more likely to identify as conservative than females (e.g. age 18 male
20.39% vs. female 15.12%, age 30 male 28.24% vs. female 22.12%) and females more likely to
identify as liberal than males at each age (e.g. age 18 female 22.05% vs. male 20.39%, age 30
female 25.12% vs. male 24.55%). Overall and by sex, sequential cohort groups increased in their
endorsement of liberal and of responses within the “other” category but decreased in their
endorsement of conservative and moderate for all but the most recent cohort group in which
there was a slight rebound in these categories and reduction in responses within the “other”
group. Descriptives for political affiliation, included as a mediator in sensitivity analyses, are
located in Table C-2. Trends were similar to those for political beliefs, with the only notable
exception being a stronger endorsement of responses within the “other” category and weaker
endorsement of the Independent affiliation across sex, age, and cohort group.

Prior to examining mediation effects, associations among potential mediators were
evaluated to assess the degree of overlap between religiosity, political beliefs, and political

affiliation (Table C-3). All pairwise associations were statistically significant (p<0.001), though
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Cramér's V effect sizes ranged from weak to moderate (Akoglu, 2018). The association between
religiosity and political beliefs was weak (Cramér's V = 0.056), as was the association between
religiosity and political affiliation (Cramér's V = 0.077). Political beliefs and political affiliation
demonstrated the strongest association (Cramér's V = 0.137), which was expected given that both
measures assessed facets of political orientation and supported testing political affiliation as a
near-proxy for political beliefs in sensitivity analyses. Ultimately, while these associations
indicated some correlation among mediators, the relatively small effect sizes suggested that each
captured distinct constructs, supporting their examination as separate mediational pathways.
4.3.1 Baseline model

The overall baseline model (Table C-4) evidenced that depressive symptoms declined
with age for all cohorts (0.234 points every two years) with a slowing rate (positive quadratic
term), but with a small across-age cohort effect and a confidence interval that included 0 (0.009,
95% CI: -0.059, 0.076). However, stronger age-by-cohort interactions revealed that more recent
cohorts reported fewer depressive symptoms at younger ages (e.g. 0.129 point decrease per 5-
year cohort increase at age 20) but more symptoms at older ages (e.g. 0.154 point increase at age
30), suggesting that cohort effects reversed across emerging adulthood.

4.3.2 Baseline model (sensitivity analysis)

The sensitivity analysis of the baseline model with a multigroup analysis by sex found
differential trends for males and females (Table C-4). Although depressive symptoms were
slightly higher on average across cohorts among females (7.705) compared to males (7.578) at
age 18, decreases in depressive symptoms across developmental time for all cohorts were
ultimately steeper for females (-0.293, 95% CI:-0.364, -0.221) compared to males (-0.177, 95%

CI: -0.261, -0.093), with only females experiencing a slowing in this trend across cohorts due to
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a positive quadratic latent growth term (0.013, 95% CI: 0.007, 0.019). Patterns in linear age by
cohort interaction effects also diverged across age by sex. At age 20, increases in cohort were
associated with decreasing depressive symptoms among females only (-0.165, 95% CI: -0.271, -
0.059), whereas at age 30 increases in cohort were associated with increasing depressive
symptoms among males only (0.219 95% CI: 0.053, 0.384). These sex-specific patterns indicated
that more recent female cohorts reported fewer depressive symptoms than earlier cohorts at age
20, whereas more recent male cohorts reported elevated symptoms at age 30. The absence of
larger and significant effects for males at younger ages and for females at later ages suggested
that historical factors impacting depressive symptoms might have operated along different
developmental timelines by sex. Importantly, however, there was a lack of statistical support for
multigroup analyses by sex. Further, the inability to formally assess empirical differences in
estimates by sex due to model convergence issues indicates that these descriptive comparisons

should be interpreted with caution.
4.3.3 Mediation models

Fit statistics for mediation models are located in Table C-5. All mediation models
indicated inclusion of age by cohort interaction terms (p<0.001). Political beliefs and affiliation
models indicated the multigroup test differed by sex (p<0.05), supporting hypotheses of
moderation by sex, whereas the religiosity model did not (p = 0.429). The religiosity model was
therefore adjusted for covariates including baseline sex, whereas the political beliefs and
affiliation models were analyzed using a multigroup analysis by sex. Additionally, sensitivity
analyses of political beliefs and affiliation employed models adjusted for sex without multigroup
analyses. Fit was good for all models, with RMSEA values below 0.05 and CFI values above

0.91 (Kline, 2023).
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Mediation model estimates are presented in Table 4-2, Table 4-3, and Table C-6 for

clarity. For ease of reference, summaries of indirect effects are also presented in Table 4-4.
Table 4-2 includes cohort main effects and age by cohort interactions decomposed into total
effects, direct effects (pathways not operating through the mediator), and combined indirect
effects (the product of "a" and "b" pathways operating through the mediator) for each mediation
model, as well as the proportion of the total effect mediated. Table 4-3 details estimates of
specific indirect effects from the political beliefs model. Table C-6 provides the individual "a"
and "b" path estimates underlying the indirect effects. Generally, effect sizes were small, and
statistically significant values reported as "0.000" were not equal to zero. All models adjusted for
baseline parental education and race/ethnicity, as well as time-varying urbanicity and lagged
depressive symptoms, with sex included as a covariate in religiosity models or as a grouping
variable in political beliefs and affiliation models.

Estimates for sensitivity analyses of mediation models are presented in Tables C-7, C-8,

and C-9. Table C-7 includes all estimates for the political beliefs mediated model excluding

respondents who identified as radical. Table C-8 includes all estimates for the political
affiliation mediated model. Table C-9 includes all estimates for the political beliefs and
affiliation models adjusted for sex without multigroup analyses.
4.3.4 Aim 1: Evaluate whether historical changes in religiosity mediated the relationship
between cohort and depressive symptom development and if sex modified these effects
In brief, religiosity partially mediated cohort effects on depressive symptoms, with the
indirect pathway showing consistent and strengthening effects across developmental time. The
protective effect of religiosity against depressive symptoms was mitigated by declining religious

engagement in more recent cohorts, as hypothesized, with mediation effects most pronounced at

108



age 30. However, substantial direct effects persisted after accounting for religiosity, indicating
that unmeasured mechanisms contributed to cohort differences in depressive symptom
development. The following sections detail direct effects, indirect effects, total effects, and the

proportion of the total effect mediated.
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Table 4-2. Total, direct, and combined indirect linear cohort estimates for quadratic latent growth curve models mediated

by religiosity (overall) and political beliefs (by sex)

Linear cohort effects

(-0.001, 0.009)

(-0.003, 0.021)

(-0.009, 0.004)

(-0.003, 0.022)

(-0.007, 0.008)

(-0.003, 0.014)

(-0.004, 0.018)

Across-age
average Age 18 Age 20 Age 22 Age 24 Age 26 Age 28 Age 30
Total Effect 0.009 0.002 -0.109 -0.026 0.020 -0.002 0.101 0.156
(-0.059,0.077)  (-0.091,0.095)  (-0.199,-0.020)*  (-0.115,0.062)  (-0.068,0.107)  (-0.090,0.086)  (0.000,0.201)  (0.048, 0.264)*
Direct Effect -0.008 -0.001 -0.114 -0.036 0.004 -0.032 0.071 0.114
Rl ir (-0.075,0.058)  (-0.093,0.090)  (-0.202,-0.026)*  (-0.123,0.051)  (-0.082,0.091)  (-0.118,0.055)  (-0.027,0.169)  (0.008, 0.220)*
eligiosity
Indirect Effect 0.017 0.004 0.005 0.010 0.016 0.030 0.030 0.043
(0.009, 0.025*  (-0.009, 0.016) (-0.007, 0.016) (0.000,0.019)*  (0.006,0.027)*  (0.017,0.042)*  (0.016,0.043)*  (0.026, 0.059)*
0,
7 Total Effect 188.90% 200.00% -4.60% -38.50% 80.00% -1500.00% 29.70% 27.60%
Mediated
Total Effect 0.030 0.069 -0.098 -0.011 -0.058 0.000 0.156 0.201
(-0.071,0.130)  (-0.070, 0.208) (-0.234, 0.039) (-0.148,0.127)  (-0.192,0.075)  (-0.136,0.137)  (0.005, 0.308)*  (0.031, 0.370)*
B Direct Effect 0.025 0.060 -0.103 -0.019 -0.079 -0.005 0.158 0.189
Pl;ﬂllfwfal (-0.075,0.125)  (-0.079, 0.198) (-0.240, 0.034) (-0.155,0.116)  (-0.213,0.055)  (-0.141,0.132)  (0.006, 0.310)*  (0.020, 0.357)*
eliels
Male Indireet Effect 0.005 0.009 0.005 0.009 0.021 0.005 -0.002 0.012
(-0.002,0.011)  (-0.004, 0.022) (-0.006, 0.016) (-0.005,0.023)  (0.004,0.037)*  (-0.005,0.015)  (-0.010,0.006)  (-0.005, 0.029)
0,
7 Total Effect 16.67% 13.04% -5.10% -81.82% 36.21% 0.00% -1.28% 5.97%
Mediated
Total Effect -0.006 -0.063 -0.134 -0.027 0.014 0.035 0.074 0.106
(-0.095,0.083)  (-0.184,0.058)  (-0.256,-0.011)*  (-0.147,0.093)  (-0.104,0.133)  (-0.084,0.155)  (-0.046,0.195)  (-0.030, 0.242)
- Direct Effect -0.010 -0.072 -0.131 -0.036 0.014 0.030 0.067 0.100
Pl;ﬂllflial (-0.098,0.079)  (-0.192,0.048)  (-0.252,-0.010)*  (-0.155,0.082)  (-0.104,0.131)  (-0.090,0.150)  (-0.054,0.188)  (-0.035, 0.236)
eliels
Female | ndirect Effect 0.004 0.009 -0.003 0.009 0.001 0.005 0.007 0.006

(-0.004, 0.016)

% Total Effect
Mediated

-66.67%

-14.29%

2.24%

-33.33%

7.14%

14.29%

9.46%

5.66%

Notes: All estimates are unstandardized, 95% confidence intervals in parentheses. All models adjusted for baseline parental education, race, and time-varying urbanicity and lagged depressive
symptoms. The religiosity model additionally adjusted for sex. The political beliefs model included a multigroup analysis by sex. Cohort is scaled to half-decades (i.e. an increase of 1 = 5 years).
* Statistically significant findings (i.e. 95% confidence interval excludes 0 despite rounding).
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Direct effects of cohort on depressive symptoms
Main effect of cohort on depressive symptoms

The direct cohort main effect (i.e. the across-age average pathway from cohort to
depressive symptoms that did not operate through religiosity) was small and negative with a
wider confidence interval that included the null value of 0 (-0.008, 95% CI: -0.075, 0.058).
Age by cohort interaction effects on depressive symptoms

Reflecting patterns found in the overall baseline model, age by cohort interactions (i.e.
the age-specific estimates that did not go through religiosity) were negative at age 20 (-0.114,
95% CI: -0.202, -0.026), reversing to positive at age 30 (0.114, 95% CI: 0.008, 0.220). While
these age-specific direct effects were modest in absolute terms, the 0.228 point change from age
20 to age 30 translated, across the full 19-year cohort range, to a total decrease of 0.433 points at
age 20 (equivalent to 0.13 SD) and an increase of 0.433 points at age 30 (0.14 SD), with a
cumulative developmental change of 0.866 points 3or 0.28 SD (calculated using the overall SD
across ages and cohorts of 3.14). These developmental reversals persisted after adjustment for
religiosity, supporting partial mediation and indicating that unmeasured mechanisms contributed
to the divergence in depressive symptoms between cohorts across developmental time.
Indirect effects of cohort on depressive symptoms through religiosity
Main effect of cohort on depressive symptoms through religiosity

The indirect cohort main effect (i.e., the across-age average pathway from cohort to
depressive symptoms mediated by religiosity) indicated that across age, for every 5-year increase
in birth cohort, depressive symptoms increased by 0.017 points (95% CI: 0.009, 0.025) via the
pathway mediated by religiosity. Although the estimate for the "a" path was negative when

averaged across ages, the estimate was small and the corresponding confidence interval included
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the null value of 0 (-0.003, 95% CI: -0.006, 0.001). The "b" path, however, indicated that
compared to those reporting lower religiosity, depressive symptoms scores were on average
0.754 points lower among those reporting higher religiosity (95% CI: -0.857, -0.651). Taken
together, these findings indicate that the indirect pathway through religiosity contributed to
higher depressive symptoms in more recent cohorts because they reported lower levels of
religiosity, which was protective against depressive symptoms, as hypothesized.

Age by cohort interaction effects on depressive symptoms through religiosity

Age-varying indirect effects (age by cohort interactions that operated through religiosity)
were positive at ages 22 through 30, with narrow confidence intervals that did not include 0.
Effect sizes increased over developmental time, ranging from 0.010 (95% CI: 0.000, 0.019) at
age 22 to 0.043 (95% CI: 0.026, 0.059) at age 30, translating to a 0.014 SD increase in
depressive symptoms at age 30 for every 5-year increase in cohort via the pathway through
religiosity. These findings suggest that the mediating influence of religiosity strengthened as
emerging adults progressed through their twenties, with the largest indirect religiosity effect
occurring at age 30 when direct effects also indicated that younger cohorts experienced higher
depressive symptoms.

These age-varying indirect effects aligned with increasingly negative "a" paths with age
showing declining religiosity across cohorts (ranging from -0.015 at age 22 to -0.057 at age 30)
and consistently protective "b" paths (ranging from -0.674 at age 26 to -0.832 at age 20). This
meant that newer cohorts were progressively less likely to report high religiosity at each
sequential age while religiosity remained protective against depressive symptoms, resulting in
higher depressive symptoms via this pathway that intensified across developmental time.

Total effects of cohort on depressive symptoms
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Total effects followed patterns similar to those previously delineated in the baseline
model and for direct effects described above. At age 20, each 5-year increase in birth cohort was
associated with 0.109 points lower depressive symptoms (95% CI: -0.199, -0.020), whereas at
ages 28 and 30, increases in birth cohort were associated with 0.101 (95% CI: 0.000, 0.201) and
0.156 (95% CI: 0.048, 0.264) points higher symptoms, respectively. These total effects reflected
the combined influence of both direct pathways and indirect pathways through religiosity.
Proportion of the total effect mediated by religiosity

When comparing trends in total, direct, and indirect effects, most significant indirect
effects were paired with statistically insignificant direct and total effects (e.g. the 95% CI for the
across-age indirect effect for religiosity did not include the null value of 0 (CI: 0.009, 0.025),
whereas the 95% Cls for the corresponding direct (-0.075, 0.058) and total (-0.059, 0.077) effects
did), suggesting that the indirect pathway operating through religiosity did not consistently
translate into meaningful overall changes in depressive symptoms. However, at specific ages,
stronger patterns emerged. Total effects were larger in magnitude and statistically significant at
ages 20 and 30, with age 30 additionally corresponding to relatively large and significant direct
and indirect effects. At age 30, historical declines in religiosity accounted for 27.60% of the
cohort effect on depressive symptoms, indicating that religiosity meaningfully contributed to

elevated symptoms among newer cohorts at this age.

4.3.5 Aim 2: Evaluate whether historical changes in political beliefs mediated the
relationship between cohort and depressive symptom development and if sex modified
these effects

Political beliefs partially mediated cohort effects on depressive symptoms, with indirect

pathways operating differently for males and females across developmental time. Among males,
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the largest indirect effect occurred through identifying as liberal at age 24, whereas among
females, the largest indirect effects occurred through the "other" political beliefs category
(encapsulating both the “radical” minority and the more prevalent “none of the above, or don’t
know” responses) at ages 18 and 22. These findings partially supported the a priori hypothesis of
stronger mediation effects among females compared to males, however these effects were
expected among the liberal compared to conservative groups. Additionally, analyses revealed
sex-specific patterns in direct effects, with more recent female cohorts reporting fewer symptoms
at age 20 and more recent male cohorts reporting elevated symptoms at ages 28 and 30. While
indirect effects were modest in magnitude, substantial direct effects persisted after accounting for
political beliefs, indicating that unmeasured mechanisms contributed to sex-specific cohort
differences in depressive symptom development. The following sections detail these pathways.
Direct effects of cohort on depressive symptoms
Main effect of cohort on depressive symptoms

Across-age direct effects were positive for males (0.025, 95% CI: -0.075, 0.125) and
negative for females (-0.010, 95% CI: -0.098, 0.079), with confidence intervals that both
included the null value of 0.
Age by cohort interaction effects on depressive symptoms

Multigroup analyses by sex revealed that cohort effects operated differently for males and
females across developmental time, paralleling findings from the multigroup baseline model.
Among females, the direct effect was largest in magnitude and negative at age 20 (-0.131, 95%
CI: -0.252, -0.010), translating across the full 19-year cohort range to a decrease of 0.497 points
(equivalent to 0.16 SD at age 20). Conversely, among males, direct effects were largest in

magnitude and positive at ages 28 (0.158, 95% CI: 0.006, 0.310) and 30 (0.189, 95% CI: 0.020,
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0.357), translating to increases of 0.600 and 0.718 points across cohorts, respectively (0.19 SD at
age 28 and 0.23 SD at age 30).

Indirect effects of cohort on depressive symptoms through political beliefs

Main effect of cohort on depressive symptoms through political beliefs

Combined across-age indirect effects (the average cohort effect through all categories of
political beliefs combined) for both sexes were small and positive with confidence intervals that
included the null value of 0 (male: 0.005, 95% CI: -0.002, 0.011; female: 0.004, 95% CI: -0.001,
0.009) (Table 4-2).

Specific across-age indirect effects (the average cohort effects through each category of
political beliefs with conservative as the reference category) were largest in magnitude for
females in the "other" category (Table 4-3), not supporting hypotheses. For every 5-year
increase in cohort, depressive symptoms were 0.008 points higher (95% CI: 0.002, 0.015) among
females endorsing values within the "other" category compared to those endorsing conservative
beliefs. While small in absolute terms, this finding was supported by estimates for "a" and "b"
paths. The "a" path indicated that more recent female cohorts were more likely to identify with
the "other" category compared to conservative beliefs (0.018, 95% CI: 0.006, 0.031), and the "b"
path showed that females identifying with responses in the "other" category reported higher
depressive symptoms than conservatives (0.448, 95% CI: 0.271, 0.626).

Age by cohort interaction effects of cohort on depressive symptoms through political beliefs

Across sexes, combined indirect age by cohort interaction effects were largest for males
at age 24, for which depressive symptoms increased by 0.21 points for every 5-year increase in

cohort via the pathway through political beliefs (95% CI: 0.004, 0.037).
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Specific indirect age by cohort interaction effects (those for each category of political
beliefs) varied in magnitude, direction, and significance by sex. Among males at age 24, for
every 5-year increase in cohort, depressive symptoms were 0.014 points higher among liberals
compared to conservatives (95% CI: 0.000, 0.028). While small in absolute magnitude
(equivalent to 0.004 SD at age 24 for males), this effect represented how political belief shifts
contributed to symptom differences at this specific age as no other confidence intervals for
specific effects excluded 0. Among females, effects were largest and positive for the "other"
category at ages 18 and 22. At age 18, for every 5-year increase in cohort, depressive symptoms
increased by 0.017 points (95% CI: 0.002, 0.033) among females in the "other" category
compared to conservatives, translating to 0.005 SD at age 18. Similarly at age 22, females in the
"other" category evidenced a 0.015 point increase (95% CI: 0.001, 0.028), equivalent to 0.005
SD. Although small, these sex-specific effects indicated that political belief shifts differentially
impacted depressive symptoms for males and females at distinct developmental stages.

The "a" and "b" paths underlying these specific indirect effects illuminated how political
belief shifts contributed to depressive symptoms. Among males at age 24, the specific indirect
effect for liberal emerged because more recent cohorts increasingly identified as liberal
compared to conservative (positive "a" path), and identifying as liberal was associated with
higher depressive symptoms than identifying as conservative at this age ("b" path: 0.626, 95%
CI: 0.255, 0.998). Similarly, among females at ages 18 and 22, identification as "other" increased
across cohorts compared to identifying as conservative (age 18 "a" path: 0.026, 95% CI: 0.009,
0.043; age 22: 0.025, 95% CI: 0.006, 0.043), while simultaneously identifying as "other" was
associated with elevated depressive symptoms compared to identifying as conservative (age 18

"b" path: 0.670, 95% CI: 0.321, 1.019; age 22: 0.607, 95% CI: 0.302, 0.912). These converging
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pathways indicated that cohort-level shifts in political identification toward identifying as liberal
(for males) and with responses in the "other" category (for females) contributed to elevated
depressive symptoms at specific developmental ages when these political orientations were
associated with worse depressive symptoms compared to those who identified as conservative.
Additionally, although not always translating into statistically significant indirect effects,
identifying as liberal was associated with non-null confidence intervals for elevated depressive
symptoms compared identifying as conservative for both males (ages 18-24, 30) and females
(ages 18, 22, 26, 30), suggesting a consistent association between liberal political beliefs and

higher depressive symptoms across most of emerging adulthood.
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Table 4-3. Specific indirect linear cohort estimates for quadratic latent growth curve model mediated by political beliefs with
multigroup analysis by sex

Linear cohort effects

(0.002, 0.015)*

(0.002, 0.033)*

(-0.009, 0.007)

(0.001, 0.028)*

(-0.002, 0.014)

(-0.004, 0.011)

(0.000, 0.023)

Across-age
average Age 18 Age 20 Age 22 Age 24 Age 26 Age 28 Age 30
Liberal 0.003 -0.004 0.003 0.012 0.014 0.000 0.001 0.011
Political (-0.002, 0.008)  (-0.012, 0.004)  (-0.008,0.013) (-0.002,0.026)  (0.000,0.028)*  (-0.002, 0.003)  (-0.003,0.005)  (-0.005, 0.027)
]Le':l’:s Moderate 0.000 -0.003 0.002 0.000 0.005 0.001 -0.002 0.000
Reforomo: (-0.001,0.001)  (-0.011,0.005) (-0.004,0.008) (-0.003,0.003)  (-0.003,0.013)  (-0.003,0.006)  (-0.008,0.003)  (-0.003, 0.003)
Conservative | her 0.002 0.016 0.000 -0.003 0.002 0.003 0.000 0.000
(-0.004, 0.008)  (-0.002, 0.033) (-0.012,0.013) (-0.011,0.005)  (-0.007,0.011)  (-0.005,0.012)  (-0.003,0.002)  (-0.014, 0.015)
Liberal -0.001 -0.006 -0.001 -0.004 0.000 0.007 0.002 0.003
Political tber (-0.005,0.003)  (-0.016,0.003)  (-0.005,0.003) (-0.012,0.003)  (-0.005,0.005)  (-0.002,0.015)  (-0.003,0.008)  (-0.003, 0.010)
?:;Zflse Moderate -0.004 -0.002 -0.001 -0.001 -0.005 -0.005 -0.007 -0.003
Refn? (-0.007, 0.000)  (-0.009, 0.004)  (-0.004,0.003) (-0.009, 0.007)  (-0.012,0.003)  (-0.012,0.002)  (-0.016,0.002)  (-0.012, 0.005)
Conservative | her 0.008 0.017 -0.001 0.015 0.006 0.004 0.012 0.006

(-0.003, 0.015)

Notes: Notes: All estimates are unstandardized, 95% confidence intervals in parentheses. Models adjusted for baseline parental education, race, and time-varying urbanicity and lagged depressive
symptoms. Results presented from multigroup analysis by sex. Cohort is scaled to half-decades (i.e. an increase of 1 =5 years).

* Statistically significant findings (i.e. 95% confidence interval excludes 0 despite rounding
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Total effects of cohort on depressive symptoms and proportion of the total effect mediated by
political beliefs

Estimates for total effects mirrored those of direct effects, and were similar in size, with
negative effects for females at age 20 (0.134, 95% CI: -0.256, -0.011) and positive effects for
males at age 28 (0.156 95% CI: 0.005, 0.308) and 30 (0.201 95% CI: 0.031, 0.370).
Proportion of the total effect mediated

Unlike in the religiosity model, there were no occurrences of significant indirect effects
(either combined or specific) in the political beliefs model aligning with significant total or
indirect effects, as a result values for the proportion of the total effect mediated should be

interpreted with caution.

Table 4-4. Summary of indirect linear cohort effect findings from mediated quadratic
latent growth curve models

Indirect Effects
Mediator Across-age (cohort main effect) Age-varying (age by cohort interaction)
Depressive symptoms increased via pathway: more recent | Significant at ages 22 - 30: depressive symptoms increased via
Religiosity | cohorts less likely to report high religiosity and religiosity age specific pathways described in cohort main effect,
protective against depressive symptoms increases grew larger with age

Significant at age 24 for liberal compared to conservative:
Political beliefs: Null (no significant across-age combined or specific depressive symptoms increased as being liberal increased

Male indirect effects) across cohorts and being liberal associated with higher
depressive symptoms

Depressive symptoms increased via pathway for "other"

. . T . : . ignificant at ages 18 and 22 for "other" compared to
Political beliefs: | compared to conservative: identification responses within Sig . &8¢ . mp .
Female| "other" category increased across cohorts and "other" conservative: d.ep‘resswe symptoms increased via age specific
associated with higher depressive symptoms pathways similar to across-age pathways at these ages

Notes: Summaries are based on indirect effects from Tables 2 and 3. Statistically significant findings indicate a 95% confidence interval that
excludes the null value of 0.

4.3.6 Political beliefs mediation models excluding radical responses (sensitivity analysis)

Sensitivity analyses excluding individuals who responded as radical at any wave

produced similar results to primary analyses in which the radical responses were consolidated
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with the “don’t know or none of the above” responses into an “other” category to preserve
sample size. All estimates for this analysis can be found in Table C-7. This analysis excluded
348 males and 130 females, reducing overall sample sizes by 9.2% for males and 3.2% for
females. Further, of those excluded, 80.2% of males and >75% of females responded as radical
at only one wave, meaning that this analysis removed individuals who primarily provided other
political belief responses across developmental time. Therefore, some estimates that were
relatively larger in magnitude in the primary analyses and corresponded to non-null and precise
confidence intervals, were not in the sensitivity analysis, likely due to the reduced sample size.
These included direct effects for males at age 28 and females at age 20 and indirect effects for
males at age 24.
4.3.7 Effects of cohort on depressive symptoms mediated by political affiliation
(sensitivity analysis)

Estimates for political affiliation mediated multigroup analyses are delineated in Table
C-8. Results were markedly similar between political beliefs and political affiliation models
when treating Democrat as analogous to liberal, Republican to conservative, Independent to
moderate, and "other" categories as comparable. While political beliefs (ideological orientation)
and political affiliation (party identification) represent conceptually distinct constructs, their
parallel findings suggested that both measures captured overlapping dimensions of underlying
political orientation as they related to depressive symptom development in this sample. The same
estimates were significant with similar effect sizes and directionality across models, with the
only notable difference being a small positive specific indirect effect for males at age 26

comparing Democrats to Republicans (0.003, 95% CI: 0.001, 0.004). This consistency indicated
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that the mediating role of political beliefs on cohort effects was robust across operationalizations

of political ideology.

4.3.8 Sex adjusted models (sensitivity analysis)

Sensitivity analyses adjusting for sex without multigroup analyses for both political
beliefs and affiliation (Table C-9) revealed patterns consistent with the overall baseline model.
Focusing on the political beliefs model, direct effects were largest in magnitude and positive at
age 30, whereas total effects were larger in magnitude and negative at age 20 and positive at ages
28 and 30, mirroring baseline findings. Combined indirect effects were significant and positive at
ages 24 and 30, as well as across ages. Specific indirect effects were largest for the "other"
compared to conservative categories, with depressive symptoms increasing with cohort at age 18
and across ages. Of particular note, at age 30, total (0.153, 95% CI: 0.045, 0.261), direct (0.142,
95% CI: 0.023, 0.250), and combined indirect effects (0.011, 95% CI: 0.002, 0.019) were all
statistically significant, a convergence not observed in sex-stratified models. This alignment
indicated that historical changes in political beliefs accounted for 7.2% of the cohort effect on
depressive symptoms at age 30 when averaged across sexes, suggesting small but notable
mediation at this developmental stage. However, because chi-square tests indicated that political
beliefs and affiliation models benefited from multigroup analyses by sex (p < 0.05), sex-
stratified results should be prioritized for interpretation, with these averaged estimates serving to

demonstrate consistency with baseline patterns.
4.3.9 Effects of cohort on depressive symptoms mediated by religious service attendance
(sensitivity analysis)

In a post hoc analysis, substituting religious service attendance for religiosity yielded a

broadly similar but attenuated pattern of findings. Direct cohort effects persisted, and the “a” and
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“b” paths as well as selected age-specific indirect effects remained in the expected direction, but
effects were smaller and more sparsely statistically significant than in the primary religiosity
model. These findings suggested that the religiosity results were not fully explained by service

attendance alone.

4.4 Discussion

This study investigated whether historical shifts in religiosity or political beliefs mediated
cohort effects on depressive symptom trajectories from ages 18 to 30, using data from 19 birth
cohorts (1971-1989) in the Monitoring the Future study. Three key findings emerged. First,
religiosity served as a partial protective mediator of cohort effects, irrespective of sex,
demonstrating consistent increases in strength of the mediational pathway across developmental
time and reaching its peak at age 30. Second, political beliefs operated as sex-specific mediators
at different developmental points in emerging adulthood, with females showing notable indirect
effects through responses aggregated into the "other" political beliefs category (predominantly
consisting of "none of the above, or don’t know" responses) at ages 18 and 22 compared with
conservative beliefs, whereas males demonstrated notable indirect effects through liberal
identification at age 24 compared with conservative. Third, sizable direct effects remained even
after accounting for religiosity and political beliefs, suggesting that unmeasured historical
mechanisms beyond these ideological frameworks contributed substantially to cohort differences
in depressive symptom development. Together, these results suggest that cohort differences in
emerging adult depression trajectories reflect a complex interplay between evolving ideological
belief systems and broader unmeasured historical factors.

Religiosity emerged as the most substantial mediator of cohort effects on depressive

symptoms, with declining religious engagement across successive cohorts contributing to
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elevated symptoms and these mediational effects intensifying across emerging adulthood.
Specifically, significant indirect effects appeared at age 22 and strengthened across
developmental time, such that by age 30, historical declines in religiosity explained 27.6% of the
total cohort effect on depressive symptoms, representing the strongest mediational pathway
identified in this study. While prior work has documented independent trends showing cohort-
level declines in religiosity (Twenge et al., 2015b; Twenge, Sherman, et al., 2016) and inverse
associations between religiosity and depressive symptoms (Aggarwal et al., 2023; Braam &
Koenig, 2019; T. B. Smith et al., 2003), findings from this study extend this knowledgebase by
demonstrating that these historical shifts functionally mediated cohort differences in depressive
symptom development, with effects compounding across developmental time.

The increasing strength of religiosity's protective mediational role across emerging
adulthood likely reflects converging developmental and cumulative processes. As emerging
adults in the U.S. progress through their twenties, they increasingly confront normative
expectations for achieving stable adult roles such as established careers, committed partnerships,
and residential independence (Jeffrey J Arnett, 2014; Settersten & Ray, 2010). Fulfillment of
what are often termed in the U.S. as ‘adult social roles’ declined across birth cohorts from 1971
to 1989 as documented in Chapter 3, potentially creating heightened stress when milestones
remained unattained (Jeffrey J Arnett et al., 2014; Furstenberg, 2010; Mossakowski, 2011;
Settersten Jr, 2007; Settersten, 2007; Settersten & Ray, 2010). While Chapter 3 documented that
changing adult social roles explained relatively little of cohort effects on depressive symptoms,
the finding of religiosity's impact in this study suggests that beliefs systems may have operated
through distinct psychological pathways from social role transitions. As such, endorsing higher

religiosity may have been more salubrious for mental health throughout emerging adulthood
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because it provided individuals with frameworks for accepting challenging life circumstances
(Park, 2005). Further, individuals maintaining religious engagement across emerging adulthood
may have accumulated years of exposure to supportive communities and coping resources,
whereas those with sustained low religiosity may have lacked these cumulative psychosocial
buffers, as supported by research in Chapter 2 indicating that attendance to religious services
was protective against elevated depressive symptom trajectories in emerging adulthood
irrespective of sex (B. Kent & Bradshaw, 2021). More recent cohorts therefore entered their late
twenties with less cumulative religious engagement compared to earlier cohorts at the same age,
potentially making them more vulnerable to depressive symptoms during this challenging
developmental period.

The mediational role of religiosity warrants careful interpretation of what the construct
represents and its implications for public health. Religiosity is a heterogeneous construct with
context-dependent mental health effects, and not all forms of religious engagement confer
protection. Extrinsic religious orientation and negative religious coping are associated with
elevated depressive symptoms (T. B. Smith et al., 2003), as is religiously-based discrimination
against marginalized groups, particularly sexual and gender minorities (Cull et al., 2025; Sherriff
et al., 2011). Further, religious beliefs often stem from deeply-held personal values and cannot be
practically prescribed as mental health interventions (VanderWeele, 2021; VanderWeele et al.,
2022). Nonetheless, the protective mechanisms observed in this study may have operated
through more universally applicable aspects of religious engagement including community
participation, social support networks, coping resources, and collective meaning-making
processes (Lim & Putnam, 2010; VanderWeele, 2021). Sensitivity analyses examining mediation

by religious service attendance yielded directionally similar but attenuated patterns relative to the
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primary religiosity model, indicating that findings were not reducible to service attendance alone.
This attenuation is consistent with evidence that service attendance primarily proxies communal
participation and social ties, whereas broader religiosity and spirituality measures also capture
meaning-making, purpose, and coping resources, dimensions that may have accounted for the
incremental protective effects observed (Lim & Putnam, 2010; Park, 2005; VanderWeele, 2021).
The present findings may therefore suggest that secular contexts offering regular connection and
shared meaning systems, such as civic organizations, community groups, or mutual aid networks
(Ballard et al., 2019; Cruwys et al., 2013), may similarly buffer against depressive symptoms
during emerging adulthood and should be investigated further.

Political beliefs demonstrated more limited and developmentally circumscribed
mediation effects compared to religiosity, with sex-specific indirect effects operating at distinct
stages of emerging adulthood. Among females, the indirect pathway through the "other" political
beliefs category (predominantly comprising "none of the above, or don’t know" responses)
showed notable effects on increasing depressive symptoms at ages 18 and 22 as well as across
ages when compared to conservative beliefs. Among males, the indirect pathway through liberal
compared to conservative beliefs emerged most noticeably at age 24, contributing to increased
depressive symptoms. Importantly, these age-specific effects clustered in early emerging
adulthood for both sexes, and unlike religiosity, never resulted in meaningful changes to total
effects on depressive symptoms, suggesting that while cohort-level shifts in political beliefs were
detectable during the initial transition to adulthood, they did not translate into population-level
shifts in depressive symptoms across the full developmental period.

Among females, the mediation pathways through responses in the “other” political beliefs

category that resulted in higher depressive symptoms compared to conservative is notable,
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particularly given contemporary political discourse that centers heavily on the liberal-
conservative binary (Conover & Feldman, 2004; Weber, 2019). Endorsing the catchall "none of
the above, or don't know" response may have represented a form of political disengagement or
disenfranchisement from the traditional system for some, or ideological uncertainty for others
that left them without coherent frameworks for interpreting sociopolitical events and their
personal implications. These patterns could reflect alienation from increasingly polarized
partisan discourse that has failed to represent their views (Iyengar et al., 2019; Mason, 2015),
apathy toward political institutions (Dalton, 2017), or incomplete development of ideological
schemas that can help structure interpretations of social challenges (Jennings et al., 2009). The
sex-specific nature of this effect may reflect gendered patterns in political socialization, whereby
those women who experienced ideological uncertainty may have faced additional psychological
stress due to lower political efficacy and weaker institutional trust compared to their male
counterparts (Bunting et al., 2021; Coffé & Bolzendahl, 2010; Wolak, 2020). However, given
that the “other” category was a heterogeneous grouping of those identifying as radical, those who
did not identify with traditional labels (“none of the above™), and those who were unsure (“don’t
know”), these interpretations require empirical verification through studies employing more
granular political belief measures.

The indirect effect through liberal compared to conservative identification among males
at age 24 may also reflect established psychological mechanisms. For example, system
justification theory poses that conservative ideologies provide psychological protection by
promoting acceptance of existing social hierarchies, whereas liberal ideologies increase
awareness of systemic inequalities and injustices, potentially elevating distress (Jost et al., 2008;

Napier & Jost, 2008; Vargas-Salfate et al., 2018). Recent research, however, indicates that while
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conservatives reported substantially better mental health than liberals, this gap disappeared
entirely when participants were instead asked about their overall mood (Schaftner et al., 2025).
Further, adjusted analyses of contemporary nationally representative data evidenced no
differences in depressive symptoms between Republicans and Democrats, but significantly less
mental health treatment engagement among Republicans than Democrats (Ettman et al., 2025).
These findings suggest that the established pattern of conservatives reporting better mental health
than liberals (Napier & Jost, 2008; Schlenker et al., 2012) may partially reflect differential
stigma or response patterns rather than genuine differences in psychological wellbeing, thereby
warranting further investigation.

Critically, political beliefs are fundamental to identity and worldview, shaped by
upbringing, values, and assessments of social reality (Converse, 2006; Jost et al., 2009), making
ideological prescription of belief systems for public mental health again both inappropriate and
practically ineffective. Instead, these findings invite several alternative approaches. If
psychological protection stems from ideological certainty and cognitive consistency rather than
specific political content (Choma et al., 2009), then future research should explore whether
supporting emerging adults in forming coherent frameworks for understanding sociopolitical
events, regardless of partisan direction, confers mental health benefits (Schaefer et al., 2023).
Additionally, findings for the "other" category, if reflective of those unsure in their political
beliefs, suggest that promoting civic engagement and political literacy could support mental
health by reducing ideological disengagement (Ballard et al., 2019; Bernardi et al., 2023; Fenn et
al., 2024). Finally, liberal identification may correlate with depressive symptoms not because
such views are maladaptive, but because heightened awareness of social injustices represents an

accurate assessment of sociopolitical reality for many (Strupp-Levitsky et al., 2020) pointing to
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the need for interventions that support politically engaged young adults in sustaining collective
action and hope for societal change within challenging contexts (Ojala, 2012; S. E. O. Schwartz
et al., 2023).

The persistence of substantial direct effects even after accounting for both belief systems
and social roles examined in this study and within Chapter 3 indicates that unmeasured
historical mechanisms contributed substantially to cohort differences in depressive symptom
development. While religiosity emerged as the strongest single mediator to practically impact
cohort effects on depressive symptoms, explaining 27.6% of the cohort effect at age 30, and
traditional social roles showed more modest effects (marriage explaining 11.73% at age 30 in
Chapter 3), the majority of cohort variation remained unexplained by these pathways. This
pattern suggests that broader sociohistorical factors beyond individual-level role transitions and
ideological frameworks shaped mental health trajectories across successive cohorts in these
studies. Potential unmeasured mechanisms include macroeconomic conditions such as income
inequality, student debt burden, and precarious employment that characterized more recent
cohorts' entry into adulthood (Chetty et al., 2017; Kochhar & Cilluffo, 2018; Sironi, 2018),
technological shifts including smartphone proliferation and social media saturation that
fundamentally altered social comparison processes and peer interactions (Nesi et al., 2018;
Verduyn et al., 2020), and changes in climate anxiety that may have differentially affected more
recent cohorts (Hickman et al., 2021). The unexplained direct effects underscore the complexity
of cohort effects on depressive symptom development and highlight the need for research
examining these broader structural and contextual factors.

Several directions for future research can be drawn from these findings. First, more

granular measurement of religiosity and political beliefs is needed to identify specific
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components driving observed associations with depressive symptoms. Because religiosity was
measured as self-rated importance of religion, the single-item measure could not distinguish
organizational involvement from private spiritual practices or intrinsic versus extrinsic
orientation. Future studies should separately measure service attendance and group participation,
perceived support from a congregation, and private practices and coping, ideally alongside
comparable measures of secular social activities. This would help determine whether the found
protective effects reflected structured routines and regular social contact versus religion-based
ideology and coping. Similarly, the heterogeneous “none of the above, or don’t know” political
beliefs category should be disaggregated to clarify whether findings, particularly among females,
reflected alternative belief systems, apathy, alienation, or ideological uncertainty. Second,
research should investigate the structural and economic mechanisms underlying substantial
unexplained cohort effects, including student debt burden, housing unaffordability, and income
inequality. Third, extending analyses to more recent cohorts born in the early 1990s and beyond
who experienced adolescence during accelerated increases in depressive symptoms (Keyes et al.,
2019; Twenge et al., 2019) would clarify whether the developmental timing of mediation effects
observed here reflects continuing processes or cohort-specific trajectories. Finally, analyzing
secular alternatives to religious engagement that provide equivalent community participation,
social support, and collective meaning-making could inform mental health promotion efforts for
individuals without religious affiliations.

This study has several limitations. First, depressive symptoms were assessed via self-
report using a four-item index that, while demonstrating acceptable reliability and frequently
used in MTF research (Keyes et al., 2019; N. Kreski et al., 2020), may have disproportionately

captured hopelessness and meaninglessness rather than the full spectrum of depressive symptoms
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which can include irritability, sleep and appetite disturbances, fatigue, difficulty concentrating,
rumination, and reduced functioning (Fried & Nesse, 2015). Further, measurement invariance of
the four-item depressive symptom index was not examined across age. Although evidence for
this specific measure during emerging adulthood is unavailable, related psychometric research
has yielded inconsistent findings regarding invariance in depressive symptom scales spanning
adolescence and young adulthood (Harry & Crea, 2018; Schlechter et al., 2024). Second,
religiosity and political beliefs were each measured with single items that captured subjective
importance and ideological self-placement but could not distinguish between dimensions such as
organizational versus private religious practices or the heterogeneity of viewpoints within the
"other" political beliefs category, which combined "none of the above, or don’t know" responses
with a small "radical" minority due to cell size constraints. Although models adjusted for
baseline race/ethnicity and parental education, time-varying urbanicity, and lagged depressive
symptoms, residual confounding may have biased estimates. Familial depression history may
have confounded the relationship between religiosity and depressive symptoms (Dachew et al.,
2023; Gemar, 2023; Sullivan et al., 2000), although the potential for bias may have been low
given that epidemiologic changes in depressive symptoms have occurred rapidly whereas genetic
transmission of depressive disorders occurs over generations (Goodwin et al., 2022; Keyes et al.,
2019; Sullivan et al., 2000; Yu et al., 2020). Additionally, changes in civic engagement over time
may have biased the relationship between political beliefs and depressive symptoms (Ballard et
al., 2019; de Vries et al., 2024). Fourth, analyses were restricted to cohorts completing high
school between 1989 and 2007, potentially limiting generalizability to cohorts experiencing post-

2010 increases in adolescent depression (Keyes et al., 2019).
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In conclusion, this study provides the first empirical examination of whether historical
changes in religiosity and political beliefs mediated cohort effects on emerging adult depressive
symptoms using nearly two decades of nationally representative data. Religiosity emerged as the
most substantial mediator, accounting for over one-quarter of the cohort effect by age 30, with
protective effects intensifying progressively across developmental time as more recent cohorts
experienced lower cumulative religious engagement. Political beliefs demonstrated more limited
and sex-specific mediation, with effects concentrated in early emerging adulthood. However,
substantial direct effects persisted even after accounting for these ideological frameworks,
indicating that broader unmeasured sociohistorical forces likely drove the majority of cohort
differences in depressive symptom trajectories. Collectively, these findings demonstrate that
factors captured by beliefs systems, particularly religiosity, contributed more substantially to
cohort effects on depressive symptoms than the social role transitions examined in Chapter 3,
though both operated within a larger context of unidentified historical mechanisms that remain

areas for future research.
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Chapter S: Conclusion

5.1 Summary

This dissertation addressed several empirical gaps in research on young adult mental
health in the U.S. While a robust body of cross-sectional evidence has shown that depressive
symptoms among adolescents and young adults, in particular women, in the U.S. have increased
over recent decades (Goodwin et al., 2022; B. Lee et al., 2023; Y. Xu et al., 2024; Yu et al.,
2020), less is known about the longitudinal development of depressive symptoms during the
transition to adulthood. It has been unclear whether cohort differences are present in depressive
symptom development across emerging adulthood because of this reliance on cross-sectional
comparisons, limiting inference about whether cohort differences persisted, shifted, or reversed
as young people aged (Jeffrey J Arnett, 2014; Jeffrey J Arnett et al., 2014; Keyes et al., 2024).
Further, the mechanisms through which depressive symptoms change across cohorts during
emerging adulthood have also remained unexplored in the literature. The aims of this dissertation
were therefore to first assess the research landscape on depressive symptom development during
emerging adulthood in the U.S. and then to determine whether and when cohort differences in
depressive symptoms emerged across ages 18 to 30 and whether these differences were
explained by historically changing social roles and belief systems. Taken together, the work in
the previous chapters shows that cohort effects on depressive symptom development differed
across ages 18 to 30 and were only partially explained by historically shifting social roles and
belief systems, indicating that other factors also shaped depressive symptoms across the
transition to adulthood.

Chapter 2 synthesized longitudinal evidence on depressive symptom development

during emerging adulthood in the U.S. from 16 eligible studies. Findings indicated that
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depressive symptom development across emerging adulthood in the U.S. was heterogenous with
a concerning subset of individuals, particularly women, experiencing heightened and/or
curvilinear trajectories (P. Chen & Harris, 2019; Kamis & Copeland, 2020). The review also
identified a major gap in that longitudinal studies rarely evaluated cohort differences. This
absence of developmentally informed cohort evidence motivated the empirical analyses
modeling cohort differences in depressive symptoms from ages 18 to 30 and testing mechanisms
plausibly shaped by historical context.

Building on the structured review, the empirical chapters tested whether cohort
differences in depressive symptom development across ages 18 to 30 reflected historically
shifting exposures in the transition to adulthood. Collectively, these chapters documented the
developmental patterning of cohort differences, assessed hypothesized mechanisms, and clarified
the extent of residual cohort effects.

Chapter 3 addressed two aims using the MTF panel sample, with available data
including individuals born between 1971 and 1989. Aim 1 tested whether birth cohort predicted
depressive symptom development from ages 18 to 30 and whether associations varied by sex.
Cohort differences followed a reversal pattern: more recent cohorts reported lower depressive
symptoms at age 20 but higher depressive symptoms by age 30 compared with previous cohorts,
and sex differences in cohort effects were not supported. Aim 2 tested whether historical changes
in five social roles (full-time college attendance, full-time employment, living with a parent,
marriage, and parenthood) mediated cohort differences. Mediation by social role occupancy was
modest, suggesting that cohort differences were not explained by role occupancy alone.

Chapter 4 tested whether religiosity and political beliefs mediated cohort effects by sex.

Religiosity was the stronger mediator with mediation strengthening at later ages; however
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mediation differences by sex were not supported. Political beliefs showed more limited and
developmentally specific mediation that varied by sex, with indirect effects concentrated earlier
in emerging adulthood. Substantial direct cohort effects remained after accounting for both belief
indicators.

Taken together, these findings suggest that cohort differences in depressive symptom
development during emerging adulthood reflected historically changing social conditions, with
cohort capturing differences in sociohistorical context rather than serving as a descriptive
characteristic alone (Elder, 1998). This dissertation therefore supports a view of emerging adult
mental health in which developmental timing and historical context jointly determine when
depressive symptoms diverge across cohorts and which mechanisms are most likely to matter at

different ages (Jeffrey J Arnett et al., 2014; Elder, 1998).

5.2 Research contributions

By combining a structured review with longitudinal modeling and age-specific mediation
analyses, this dissertation contributes to the field by enumerating heretofore undocumented
patterns in depressive symptom development and clarifying which features of the transition to
adulthood plausibly accounted for cohort differences in depressive symptoms, and which did not.

First, this dissertation provided evidence that cohort differences in depressive symptoms
were developmentally patterned across emerging adulthood, such that more recent cohorts
reported lower symptoms at age 18 when compared to older cohorts, but higher symptoms by
age 30. This reversal matters because it shows that cohort change cannot be summarized as a
single shift in depressive symptoms. Instead, the direction of cohort differences depended on age,
implying that the determinants of depressive symptoms in the transition to adulthood likely differ

across early versus later emerging adulthood. In turn, this pattern points to the need for age-
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specific explanations and points of intervention, rather than assuming that the same cohort
processes operate uniformly from ages 18 to 30.

Second, historically shifting social role transitions explained only a modest proportion of
the cohort pattern. This finding suggests that changes in role occupancy alone are insufficient to
account for cohort differences, and that future work should prioritize mechanisms that operate
both within and outside traditional adult roles.

Third, this dissertation provided evidence that shifts in belief systems may be
consequential for cohort differences, with religiosity emerging as the strongest measured
mediator at later ages. At the same time, the persistence of direct cohort effects after accounting
for roles and beliefs indicated that cohort likely captured a broader subset of potentially upstream
historical changes that were not fully measured in these analyses. Methodologically, these
findings reinforced the value of age-specific, longitudinal approaches that align hypothesized
mechanisms with the ages at which they are most likely to shape depressive symptom

development.

5.3 Explanatory mechanisms and public health implications

First, the reversal pattern suggests that cohort differences in depressive symptoms
operated differently across developmental ages and reflected historical exposures that were not
well captured by the measured indicators of social roles or belief systems. One plausible
explanation is that later cohorts in this sample moved through emerging adulthood during and
after the Great Recession, when financial, employment, and housing disruptions were common
stressors with documented links to depression and anxiety (Forbes & Krueger, 2019;
Margerison-Zilko et al., 2016). Even when social role status appears similar across individuals,

entering adulthood in weaker labor markets can produce persistent earnings losses,
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underemployment, and occupational mismatch that accumulate over time (Kahn, 2010;
Oreopoulos et al., 2012; Schwandt & Von Wachter, 2019). In that context, lower depressive
symptoms around age 20 among later-born cohorts may have reflected delayed expectations for
economic independence during a period when instability was widespread and normative
timelines were less fixed, whereas higher symptoms by age 30 may have reflected mounting
strain fueled by feelings of falling behind (Culatta & Clay-Warner, 2021; Mossakowski, 2011).
In parallel, secular increases in material pressures that intensify with age, including higher debt
burdens and housing instability, have been linked to worse mental health in young adulthood and
could plausibly contribute to late-emerging vulnerability even when traditional role categories
remain unchanged (Hoke & Boen, 2021; Sweet et al., 2013). Finally, later cohorts experienced
young adulthood amid a more digitally saturated social environment. Research has documented
associations between social media use, particularly social comparison (Feinstein et al., 2013;
Verduyn et al., 2020), and poor mental health among U.S. young adults (Lin et al., 2016;
Primack et al., 2009). Cumulative exposure to these digital social stressors may have contributed
to age-differentiated cohort patterns, though effect sizes have been generally small and warrant
further investigation (Odgers & Jensen, 2020). Taken together, these mechanisms are consistent
with the interpretation that the reversal reflected age-specific sensitivity to broad sociohistorical
conditions, motivating closer attention to economic strain, material insecurity, and socially
patterned stress exposures differentially by both cohort and age. From a public health
perspective, the aforementioned potential mechanisms underscore the need for mental health
screening and early intervention programs tailored to emerging adults during and following

economic recessions, alongside social welfare and labor market policies that mitigate long-term
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earnings penalties for cohorts transitioning to adulthood during economic downturns (McGorry
et al., 2025; Moffitt & Ziliak, 2020; Schwandt & Von Wachter, 2019).

Second, the cumulative findings suggest that the employed measures of traditional adult
social roles may not fully represent the exposures most relevant to depressive symptom risk if
the conditions and consequences of roles have changed over time. For example, job insecurity
and unemployment are associated with higher subsequent depressive symptoms, suggesting that
work may be protective primarily when it is stable and predictable (T. J. Kim & von dem
Knesebeck, 2016; Paul & Moser, 2009). Longitudinal evidence similarly linked precarious
employment to poorer mental health, consistent with the possibility that entering the labor force
does not confer comparable mental health benefits when work is insecure (Rénnblad et al.,
2019). Beyond employment, financial strain is plausibly relevant to cohort differences during the
transition to adulthood, and prior evidence has linked household debt and student borrowing to
worse mental health in young adulthood (Sweet et al., 2013; Walsemann et al., 2015). Housing
insecurity is another pathway through which sociohistorical context may shape depressive
symptoms, and eviction has been associated with higher depressive symptoms among young
adults (Hoke & Boen, 2021), whereas housing policy protections, including eviction moratoria
and rental assistance, have been associated with lower psychological distress (Denary et al.,
2021; Leifheit et al., 2021). Considered alongside findings from Chapter 3, this evidence
supports an interpretation that cohort differences may be driven less by whether individuals
occupy specific roles and more by role stability, role strain, and material insecurity that are not
captured by binary role indicators. These findings suggest that public health interventions should
extend beyond promoting role attainment to improving the quality and security of roles

themselves through employment protections that reduce precarious work, expanded housing
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stability through rental assistance and eviction prevention programs, and debt relief initiatives
(Benfer, 2023; Denary et al., 2021; Leitheit et al., 2021; Ronnblad et al., 2019).

Third, the cumulative findings also suggest that changes in religiosity, as a potential
proxy for both social integration and collective meaning-making processes, may be relevant to
cohort differences in depressive symptom development. Religious involvement may function as
a source of social support and structured participation for some individuals, and loneliness is
associated with depression in meta-analytic research, supporting social integration as one
plausible pathway through which cohort differences in depressive symptoms could emerge even
among individuals with similar social role statuses (Erzen & Cikrikei, 2018). Further, sensitivity
analyses substituting religious service attendance for religiosity produced similar but attenuated
patterns, suggesting that social integration through congregational participation may explain part,
but not all, of the religiosity findings. This interpretation is consistent with longitudinal evidence
linking more frequent service attendance to lower subsequent depression (Barton et al., 2013; S.
Lietal., 2016). At the same time, broader work on religion and mental health suggests that
religious involvement may also operate through meaning-making, coping, and existential
resources (Lim & Putnam, 2010; Maselko et al., 2012; Park, 2005; VanderWeele, 2021).
Together with the modest mediation observed for adult social roles, these results suggest that no
single mechanism is likely to account for cohort differences, and that multiple pathways may
operate concurrently across emerging adulthood. Whether operating through communal
participation or broader meaning-making resources, these findings point to social and existential
connection as potential targets for prevention and intervention. Accordingly, public health
initiatives addressing loneliness and social disconnection through community-based programs,

peer support networks, and structured social participation opportunities may serve as valuable
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complements to clinical interventions for mitigating depressive symptoms among emerging

adults (Ballard et al., 2019; Cruwys et al., 2013).

5.4 Future directions

Building on the implications above, future research should examine the generalizability
of these findings in other cohorts and datasets, particularly cohorts born after the late 1980s who
experienced adolescence during accelerated increases in depressive symptoms (Keyes et al.,
2019). Further evaluations across diverse populations will be important for assessing
generalizability and for evaluating whether the developmental patterning observed here persists
under more recent sociohistorical conditions (Keyes et al., 2024; N. T. Kreski et al., 2023).

Identifying mechanisms for cohort differences in depressive symptoms will require
attention to developmental timing. Future work should link individual symptom trajectories to
contemporaneous social, economic, and informational environments, including economic
insecurity, social isolation, and evolving media environments (Autor & Salomons, 2018; Bruss,
2024; Nesi et al., 2018; Verduyn et al., 2020), rather than treating cohort as an undifferentiated
exposure. The modest mediation through social roles suggests that research should move beyond
role occupancy to incorporate role quality, stability, and perceived control, as well as the
upstream structural conditions that shape access to roles (Autor et al., 2019; Mirowsky & Ross,
2003). To clarify how socioeconomic context translates into individual risk, longitudinal surveys,
including MTF, should incorporate multidimensional measures of financial circumstances and
wellbeing, including income and wealth, job security and work conditions, housing stability,
material hardship, and subjective economic expectations. Ultimately, linking longitudinal survey

data to contextual and more nuanced individual measures may help identify which features of
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sociohistorical context most strongly shaped cohort differences, and when those features
mattered (Chetty et al., 2017; Elder, 1998).

In parallel, more granular measurement of religiosity and political beliefs is needed to
clarify which components contributed to the observed mediation effects. Because religiosity was
measured as self-identified importance of religion, this single-item measure could not distinguish
organizational involvement from private practices (Braam & Koenig, 2019; Pargament, 2001;
Park, 2005). Although post hoc sensitivity analyses using service attendance suggested some
overlap with religiosity, the attenuation of those findings indicated that organizational
participation alone may not fully explain the observed protective pattern. Future studies that
separately measure private practices, service attendance, group participation, perceived support
from a congregation, spirituality, and coping resources, ideally alongside comparable measures
of secular social activities and support, could clarify the extent to which observed protection
reflected structured participation and social connection versus belief content or private coping.
Similarly, the heterogeneous “none of the above, or don’t know” political beliefs category likely
encompassed distinct orientations, including apathy, alienation, and ideological uncertainty
(Converse, 2006; Huddy, 2003; Iyengar et al., 2019; Mason, 2015). Disaggregating this category
and measuring political engagement and perceived political efficacy may clarify which aspects
of political beliefs or disengagement are most relevant for depressive symptom development
across emerging adulthood.

Methodologically, the results supported the use of age-specific models that allowed
cohort and indirect effects to vary across development (Jager et al., 2015). Future studies should
consider causal inference approaches for longitudinal mediation that address time-varying

confounding and potential mediator—outcome feedback over time, including g-methods such as
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marginal structural models, targeted maximum likelihood estimators, and related approaches for
time-varying exposures and mediators, alongside sensitivity analyses and alternative lag
specifications (Naimi et al., 2017; Robins et al., 2000; M. J. Smith et al., 2023).

Finally, while this dissertation focused on U.S. cohorts, the broader international
literature suggests that the underlying patterns and processes may not be unique to the U.S.
context. Depression burden among young adults has increased globally since 1990, with national
surveys documenting worsening mental health among adolescents and young adults in recent
decades (Krokstad et al., 2022; Z. Liu & Kuai, 2025). The social-role and belief-system
mediating mechanisms identified here may also extend beyond the U.S. context given that the
transition to adulthood has lengthened within Europe and other high-income countries (Ferraretto
& Vitali, 2024; Gagné et al., 2021), generational declines in religiosity have been documented
cross-nationally (Stolz et al., 2025), and persistently low institutional trust among young people
has been observed across Organization for Economic Co-operation and Development countries
(OECD, 2020). Longitudinal studies from Canada, Portugal, and the United Kingdom have
similarly identified heterogeneous depressive symptom trajectories across adolescence and
young adulthood, though formal birth-cohort comparisons and mediation analyses remain scarce
in international samples (Bulhdes et al., 2021; Ferro et al., 2015; Kwong et al., 2019). Therefore,
whether the patterns observed here in the U.S. context replicate in comparative global cohort
research is an important question for future work.

Overall, these findings indicate that cohort differences in depressive symptom
development reflected sociohistorical context operating differently across developmental ages,
with substantial unexplained effects remaining after accounting for measured mechanisms.

Moving the field forward will require research that links individual developmental trajectories to
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changing economic and social environments and that uses analytic approaches capable of
evaluating time-varying and reciprocal processes. This work is needed to identify modifiable
determinants of depressive symptoms and to support interventions that reduce distress during the

transition to adulthood.
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Appendix A

Table A-1: Search Terms

Database

Search Terms

Pubmed
(including
MEDLINE)

("depression"[tiab] OR "depressive symptoms"[tiab] OR “depressive symptomatology”[tiab]
OR “depressed mood”[tiab])

AND

("trajectories”[tiab]

OR "latent growth"[tiab]

OR "latent class growth"[tiab]

OR "trajectory class"[tiab]

OR "semiparametric group-based model*"[tiab]
OR "growth mixture model*"[tiab] )

AND

("emerging adult*"[tiab]

OR "adulthood transition"[tiab:~5]

OR "adulthood transitions’’[tiab:~5]

OR "adult transition"[tiab:~5]

OR "young adult"[tiab: ~5]

OR "young adulthood”[tiab: ~5]

OR “early adult"[tiab: ~5]

OR “early adulthood’[tiab: ~5])

PsycINFO

XB ((depression OR "depressive symptoms" OR "depressive symptomatology" OR "depressed
mood")

AND

(trajectories OR "latent growth" OR "latent class growth" OR "trajectory class" OR
"semiparametric group-based model*" OR "growth mixture model*")

AND

("emerging adult*" OR adulthood N5 transition OR adulthood N5 transitions OR adult N5
transition OR young N5 adult OR young N5 adulthood OR early N5 adult OR early N5
adulthood))

Embase

(depression OR "depressive symptoms" OR "depressive symptomatology" OR "depressed
mood"):ti,ab

AND

(trajectories OR "latent growth" OR "latent class growth" OR "trajectory class" OR
"semiparametric group-based model*" OR "growth mixture model*"):ti,ab

AND

("emerging adult*" OR (adulthood NEAR/S transition) OR (adulthood NEAR/5 transitions) OR
(adult NEAR/S transition) OR (young NEAR/5 adult) OR (young NEAR/5 adulthood) OR
(early NEAR/S adult) OR (early NEAR/5 adulthood)):ti,ab
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Table A-2. Detailed descriptions of unconditional and conditional depressive symptom

trajectories

Reference

Unconditional overall trajectory
patterns

Unconditional gender stratified
trajectory patterns

Description of factors predicting
trajectories (i.e. conditional trajectory
patterns)

Angton et
al. (2024)

N/A

N/A

Suspended youth reported higher depressive
symptoms than non-suspended peers at age
15, experienced steeper declines into their
late 20s, then saw symptoms rise into their
early 30s, narrowing the gap before it
widened again.

Expelled youth reported higher depressive
symptoms than non-expelled peers at age 15,
experienced similarly steeper declines into
their late 20s, then saw symptoms rise into
their early 30s, maintaining a persistent
disparity.

Models adjusted for intercept effects of
race/ethnicity, gender, immigrant generation,
family structure, parent's education,
government assistance, school belonging,
and family relations.

Chen and
Harris
(2019)

N/A

Trajectories stratified by sex showed
that females began adolescence with
higher depressive symptoms than males,
experienced steep declines into their
early 30s, then saw symptom levels rise
toward age 40. Conversely, males
exhibited relatively stable symptom
levels through their 20s before
increasing in their late 30s.

Among females, low family cohesion was
associated with elevated depressive
symptoms from age 12 to 40 compared to
high family cohesion: beginning adolescence
with higher symptoms, declining to narrow
the gap in the early 30s, and then increasing
and diverging again from the mid-30s
onward. Among males, low family cohesion
was associated with elevated depressive
symptoms from ages 12 to 37, after which
trajectories converged with those
experiencing high family cohesion.

Parent-child conflict was associated with
higher depressive symptom scores from age
12 through age 34 for females and through
age 40 for males, at which points trajectories
converged to the lower depressive symptoms
of those without conflict.

Models were both propensity score weighted
and adjusted for intercept effects of
race/ethnicity, parental education, family
structure, physical abuse, sexual abuse,
poverty, sleep problems, self-esteem,
moodiness, and non-family social support.

Chen and
Tung (2024)

N/A

N/A

Trajectories stratified by gender and
race/ethnicity indicated that below the 50th
percentile of depressive symptoms at each
age, all six groups showed similar, relatively
flat depressive symptom trajectories from
ages 15 to 30.

At higher percentiles, Black and non-Black
non-Hispanic males and females showed
steep increases in symptoms peaking in the
mid-20s, while Hispanic individuals showed
relatively flat trajectories.

Individuals with lower depressive symptoms
tended to maintain stable levels over time,
while those with higher symptoms
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experienced more pronounced increases and
decreases across development.

Among those without a high school degree,
group differences were larger at higher
percentiles. Earning a high school degree
was associated with immediate declines in
depressive symptoms and narrower group
differences at higher percentiles.

Models adjusted for birth cohort (decades),
poverty, maternal education, maternal
depression, family structure.

Foster et al.
(2018)

N/A

N/A

In conditional models including gender,
alcohol use group, and their interaction, no
overall changes in depressive symptoms
were found from ages 17 to 29. Women,
however, experienced higher symptoms at
age 17 compared to men.

Increases and subsequent deceleration in
depressive symptoms were significantly
faster among desistent alcohol use disorder
individuals, those who had no symptoms of
AUD at 29 after having prior symptoms,
compared to controls, regardless of sex.

Hargrove et
al. (2020)

N/A

N/A

Differences in slopes by gender were not
observed in models that included intercept
and linear slope effects for race/ethnicity.
Nonetheless, white women reported higher
average levels of depressive symptoms at
age 12 compared to white men. Across
gender, depressive symptoms increased
during adolescence, decreased throughout
the 20s and early 30s and then increased
again sharply through the early 40s.

Racial/ethnic minorities reported higher
average levels of depressive symptoms at
age 12 compared to white individuals,
however significant negative slope effects
among Asian American men and Hispanic
women indicated a narrowing of disparities
compared to white men and women from
age 12 to 42.

Heinze et al.
(2018)

Opverall, depressive symptoms declined
from age 19 to 32, with significant
variability in initial levels and rates of
change.

N/A

Females had higher depressive symptoms at
age 19 compared to males but slopes did not
differ by sex.

Exposure to violence during adolescence and
higher baseline depression was associated
with declines in symptoms from age 19 to
32.

Models estimating differences by friendship
attachment style indicated that insecurely
attached youth reported higher depressive
symptoms at age 19 and slightly faster
declines from age 19 to 32 compared to
securely attached youth, however these
effects were attenuated in adjusted models.

In adjusted models, adolescent exposure to
violence among securely attached
individuals and baseline depression among
insecurely attached individuals were
predictive of a higher intercept and declining
slope.
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Models additionally adjusted for both
intercept and slope effects of age, race,
baseline anxiety, and friend support.

Opverall, depressive symptoms followed
a U-shaped pattern from age 12 to 32.

Trajectories stratified by gender
indicated that women experienced

Among women, greater popularity at age 12
predicted higher depressive symptoms in
adolescence and faster declines into early
adulthood, with levels converging by age 32;
popularity was not related to trajectories in
males.

gs;lellsa::gd Symptoms peaked in adolescence, Z;ihf ; le\is‘lliixsaorfn(j)ergr;:(s)g;eui}::é’ :i)lllgf a Lower sociality at age 12 predicted higher
declined throughout the early and mid- ? .. depressive symptoms at baseline for both
(2020) . . . adolescent peak, a steeper decline into . .
20s and then increased again during the early adulthood, and a sharper increase sexes, and this disadvantage persisted
late 20s and early 30s. during their la te, 205 than men. through age 32.
Models adjusted for intercept effects of
race/ethnicity, birth year, highest parent
education, two-parent family, school size,
and number of out-of-school friends.
Four latent trajectory classes were
identified among females between ages . .
13 to 34: stable low (72.6% of Among females, religious service attendance
participants) in which symptoms were decreased the odfis of membershllp across all
consistently low over time; carly high elevated depressive symptom trajectory
(12.4%) in which symptoms peaked in classps, and frequent prayer reduced odds
early adolescence, sharply declined into specifically for the late high cqmpared to the
the early 20s, leveled off during the sta_blle low clafs. Conversely: hfeTchanglng
mid-to-late 20s and rose again during Sme“al experiences, b.eh?fm belpg
the carly 30s; mid-high (5.5%) in which spiritually !ed, anq bellhef in angelic care
symptoms followed an inverted U-shape Were‘assoglate?d with higher odds of
with a peak in early to-mid-20s, and /ate cla§ sification into elevated symptom
high (9.4%) in which symptoms began trajectory classes compared to the stable low
low in adolescence and then sharply class.
;ncere;'zsed from the early 20s through Among males, religious service attendance
Kent (2020) |N/A & : and higher religious sa}ie_nce were reduced
Five latent trajectory classes were the Ost of membership in the elevated and
identified among males between ages 13 late high classes compared to the stable low
0 34: stable low (64.1%) which class. quever, f.requent private prayer,
followed a similar curve to the bo.rr.l -agan experiences, 1} fe-.chan.g‘mg
reciprocal female class; early high spirt ual experiences, bellefln spiritual
(3.4%) which followed a similar curve !eadlng, and belief in angelch care generally
to the reciprocal female class; mid-high 1ncreast?d odds of membership in elevated
(2.9%) which was less arched than the depressive symptom classes compared to the
reciprocal female class and with a stable low class.
fg:t;(/)esllyljg%;: %e aglf) /; ?\ificn}llld-to- Models adjusted for race/ethnicity, parent
followe(’i a similar ctirve to the edljlc‘ation, relligious attendance, prayer, flnd
reciprocal female class; and efevated rehgloqs tradition self-rated health, marltal
(25.7%) in which symp;toms were status, income, employment, education, and
moderately higher than those in the children.
stable low class across ages.
Four latent depressive symptom Females, compared to males, were at a
trajectory classes were identified higher risk of belonging to all three higher
between the ages of 13 to 34: stable low depressive symptom trajectory classes
(76.1% of participants) in which compared to the stable low class.
depressive symptoms were consistently
low over time; early high (12.6%) in Mid high vs stable low
Kent and which symptoms peaked in early Low parental attachment, elevated
Bradshaw |adolescence, sharply declined into the |N/A delinquent behavior, weekly substance use,
(2021) early 20s, and leveled off from the mid- low parental education, less frequent family

20s onward; mid-high (3.3%) in which
symptoms followed an inverted U-shape
and peaked in the mid-20s; and late high
(8.1%) in which symptoms began low in
adolescence and then sharply increased
from the early 20s through age 34.

meals, less frequent family fun, lower GPA,
and lack of teacher or friend support were all
associated with a higher risk of being in the
mid high compared to the stable low
depressive symptom trajectory class.

171




Late high vs stable low

No paternal attachment, elevated delinquent
behavior, being involved in a pregnancy,
low parental education, less frequent family
fun, lower GPA, lack of friend support, less
religious service attendance, and lack of a
romantic relationship were all associated
with a higher risk of being in the late high
compared to the stable low class.

Mid high vs late high

Weekly alcohol use, maternal attachment,
less religious service attendance, and fewer
sex partners were all associated with a
higher risk of being in the mid high
compared to the late high class.

Models included sex, attachment to father,
attachment to mother, race/ethnicity, mother
and father education, family fun, dinner with
a parent, school GPA, friendship, religious
service attendance, frequency of prayer,
delinquent behavior, weekly use of alcohol
tobacco or marijuana, romantic relationship,
number of sex partners, number of sexually
transmitted infections.

Lee et al.
(2023)

Three latent classes of depressive
symptom trajectories were identified
from ages 18 to 35: low and stable
(70.9% of participants) in which
depressive symptoms were consistently
low over time, moderate and peaking
(22.6%) in which symptoms were
elevated and peaked at ages 26 to 27,
and high and fluctuating (6.5%) in
which symptoms were consistently high
and vacillated within a higher range
from age 21 onward.

N/A

Three classes of life transitions were
identified: Traditional transition (65.5% of
participants) in which vocational roles were
completed by the early 20s, followed by
marriage and parenthood in the mid-to-late
20s; early parenthood transition (23.4) in
which vocational roles were followed by
relatively early parenthood around the mid-
20s; and precocious transition (11.1%) in
which full-time employment, marriage, and
parenthood occurred by the early 20s.

Six conjoint trajectory patterns emerged,
combining latent classes of life transitions
and depressive symptom trajectories. Most
participants followed a traditional transition
sequence combined with a low and stable
depressive symptom trajectory (63.8%).
Early parenthood transition was most
commonly paired with a moderate and
peaking depressive symptom trajectory
(18.3%). Finally, precocious transition was
most often paired with a high and fluctuating
symptom trajectory (6.1%).

Compared to the traditional transition/low
and stable depressive symptom conjoint
trajectory: Females had a higher odds than
males of following early parenthood
transition/moderate and peaking depression
patterns or precocious transition/high and

| fluctuating depression transition patterns.
Early family economic hardship and hostile
parent relationships in adolescence predicted
higher odds of joint patterns with moderate
and peaking or high and fluctuating
symptom trajectories. Impulsive sensation
seeking in adolescence was uniquely
associated with nontraditional transition
sequences, regardless of depressive
symptom trajectory classes.
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Logistic regression models adjusted for
annual family income.

Four latent depressive symptom
trajectory classes were identified
between the ages of 13 and 32: low
(78.9% of participants) in which
depressive symptoms were consistently
low over time; low increasing (7.3%) in
which symptoms were initially low and

Higher negative emotionality, higher novelty
seeking, and the polygenic score for
psychopathology (p-factor PGS) predicted
membership in the low increasing compared
to the low depressive symptom trajectory
class.

Higher negative emotionality, higher novelty
seeking, and lower picture vocabulary scores
predicted membership in the early adult

Li et al. began increasing in the early 20s; high .
(2022) declining (8.2%) in which symptoms N/A fr(:.rgc)?sed é?at:;e low depressive symptom
were highest in early adolescence, jectory ’
steeply declined into the mid-20s, and . . . .
sligllljtl}; rose again from the late 20s to Higher negative emotionality and lower
carly 30s; and early adult peak (5.7%) picture vocabulary predicted membership in
in which ’symp toms followed an ’ the high declining compared to the low
inverted U-shape, peaking during carly depressive symptom trajectory class.
20s. Models adjusted for sex, age, parental
education, and genetic ancestry based on the
first 10 principal components.
Higher physical activity at age 15 was
associated with lower depressive symptoms
at baseline and predicted more gradual
Trajectories stratified by gender declines in depressive symptom levels from
. . indicated that women had higher ages 151029,
McPhie and Overall, depressive symptoms declined depressive symptoms at age 15 and
from age 15 through age 29. Higher pres ymp ag . No evidence of effect modification by
Rawana . . ... |experienced steeper declines over time, . .
baseline symptoms were associated with . . gender was found in the association between
(2015) while men had lower baseline symptoms

steeper declines.

and more gradual changes across
development.

physical activity and depressive symptom
trajectories.

Models adjusted for intercept effects of
baseline body mass index and
socioeconomic status.

Pettit et al.

Trajectories stratified by gender showed
that at age 15 women had higher
depressive symptoms than men, and
both sexes experienced nonlinear
declines through the late 20s that

Higher average minor hassles or major life
events predicted slower symptom declines
across age. In particular, the hassle—
symptom association was stronger for
women, whereas the major-event association
did not differ by sex.

N/A flattened by age 30. Across genders,
(2010) . . .
higher baseline depressive symptoms . . .
iated with sl d Years in which individuals experienced
We(rie associate Wlt stower ecreas;:st more minor hassles than their own average
1 GCPIESSIVE SYMmPpLomS across age but a | ... go11owed by increases in depressive
greater acceleration in the rate of change .
across age symptoms during ages 17 to 24, an effect
’ most pronounced among women.
Among women, higher family support at age
21 predicted slower declines in depressive
Trajectories stratified by gender symptoms, Wwhereas among men, hlg.her
L L depressive symptoms at age 21 predicted
indicated that women had significantly . . .
higher levels of depressive symptoms at smaller increases in family support over
Pettit et al. . time.
N/A age 21 than men, but slopes did not
(2011) -
differ by gender. Across genders, . .
depressive symptoms decreased linearly Among both sexes, perceived friend support
from age 21 to age 30 was linked only concurrently with
& e 2b depressive symptoms and did not predict
future symptom change or buffer family
support effects.
Models assessing the effect of school racial
composition and gender on trajectory slopes
Walsemann found that depressive symptoms decreased
N/A N/A more precipitously from ages 14 to 34 for

et al. (2011)

women compared to men while increasing
for those attending primarily white high
schools compared to those attending
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primarily minority schools.

Models additionally assessing the combined
effect of race/ethnicity and school racial
composition on trajectory slopes found that
Asian/Pacific Islanders and Hispanics
attending primarily minority schools had
higher baseline depressive symptoms but
steeper declines from ages 14 to 34
compared to their peers at primarily white
schools.

Models adjusted for intercept effects of
individual-level factors including nativity
and family structure as well as school-level
factors including urbanicity, region, school
type, school size, and school SES.

Zhang and
Axinn
(2022)

N/A

N/A

In conditional gender stratified models,
depressive symptoms among women with
repeated cohabitation dissolutions decreased
from ages 17 to 35, narrowing the gap
between cohabitation groups, however,
gender did not significantly moderate the
association between cohabitation dissolution
and depressive symptoms in combined
models.

In gender stratified models: Depressive
symptoms declined more from ages 17 to 35
among women who experienced
cohabitation dissolution and had a child
compared to women without either. Among
men, having a child was associated with a
greater decrease in depressive symptoms
across age, compared to men without a child.
In gender combined models: Depressive
symptoms increased from ages 17 to 35
among women with a child compared to men
without a child.

Models adjusted for intercept effects of
having a child, duration of cohabitation,
highest education degree, employment, and
annual income. Models adjusted for slope
effects of baseline depression. Models
adjusted for intercept and slope effects of
race/ethnicity and ever married.

Notes: Unconditional refers to findings unadjusted by covariates. Cells marked as “N/A” mean that no unconditional overall or gender stratified
trajectories were included in the corresponding manuscript
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Appendix B

Age 18
intercept

Age 18-30
Linear Growth

Age 18 Age 20 Age 22 Age 24 Age 26 Age 28 Age 30

Cohort
Linear

Figure B-1. Latent linear growth model with linear cohort as age-varying predictor of
depressive symptoms

Notes: The squares represent observed variables and the ovals represent latent depressive symptom variables. This is a simplified diagram that
excludes some parameters considered in model building: polynomial cohort terms, polynomial latent growth terms, and multigroup analysis by
sex.
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— “a” paths (indirect)
— “b” paths (indirect)
> “c” paths (direct)

Age 18
intercept

Age 18-30
Growth

Age 30
residual residual residual residual residual residual
Age 18 Age 20 Age 22 Age 24 Age 26 Age 28 Age 30

Social role Social role Social role Social role Social role Social role Social role
Cohort
Linear

Figure B-2. Latent linear growth model with linear cohort as age-varying predictor of
depressive symptoms and mediation by time-varying social roles

Notes: The squares represent observed variables and the ovals represent latent depressive symptom variables. The colored arrows represent the
mediation pathways: red “a” paths show the indirect effect of cohort on each social role over time, blue “b” paths represent the indirect effect of
social roles on depressive symptom residuals at the same wave, green “c” paths show the direct effect of cohort on depressive symptoms
residuals. Also included are gray arrows, which represent the effect of lagged depressive symptom residuals on social roles. This is a simplified
diagram that excludes some parameters considered in model building: polynomial latent growth terms, multigroup analyses by sex, and covariates
impacting both social roles and depressive symptom developmental course.
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Table B-1. Attrition and non-response missingness of analytic variables by age (N =

7,861)
. Social Roles
Age Attrition Is);ll:]l;)ets:::: College Work Living with ] Urbanicity El;al:' ::tti?)ln
full-time full-time parent Marriage| Parenthood

18 0(0) 477 (6.07) NA NA 68 (0.87) 38(0.48) | 68(0.87) | 613 (7.80) 214 (2.72)
20 | 2875(36.57) - 207 (2.63) 129 (1.64) 47 (0.60) 39 (0.50) - 57(0.73) NA

22 | 3268 (41.57) - 163 (2.07) 63 (0.80) 31(0.39) - - 48 (0.61) NA

24 | 3626 (46.13) - 139 (1.77) 57(0.73) - - - 57(0.73) NA

26 | 3977 (50.59) - 113 (1.44) 32(0.41) - - - 52 (0.66) NA

28 | 4205 (53.49) - 86 (1.09) - - - - 50 (0.64) NA

30 | 4370(55.59) - 71 (0.90) - - - - 32(0.41) NA

Notes: N (%). Values quantify missingness surplus of attrition reported in the first column.

G

indicates cell values suppressed under MTF data

reporting policies. “NA” indicates missing values for full-time college and work which were not collected at baseline and parental education
which was only collected at baseline

177




Table B-2. Fit statistics for baseline latent depressive symptom growth model with
cohort as predictor of growth

Model Description RMSEA CFI Chi-Square Test Decision

Linear LGCM 0.034 0.948 ¥2=223.254,df=23,p<0.001 |-

Keeping quadratic growth

. 2 — =

Quadratic LGCM 0.013 0.993 ¥ =44.771,df=19,p <0.001 term, better fit

Cubic LGCM ) ) ) Not keeping cubic growth
term, model collapsed

Quadratic LGCM with linear cohort term 0.010 0997 | »2=33.379,df=19,p=0.022 |[Selected baseline model

and age by cohort interactions

Quadratic LGCM with quadratic cohort term 0011 0.997 4 =35.088, df = 19, p = 0.014 Not keeping quadratic cohort

and age by cohort interactions term, no fit improvement

Quadratic LGCM with linear cohort term and
age by cohort interactions, adjusted for sex 0.009 0.996 x’=47.337,df=29,p=0.017 |Final adjusted baseline model
and race

Notes: Models excluded individuals missing on all depressive symptom variables across waves (N miss = 185). Bolded model was selected as the
baseline model after tests for inclusion of age by cohort interaction terms (significant) and multi-group analysis by sex (not significant) using
Satorra-Bentler scaled chi-square tests. Bolded and italicized model is the final model interpreted in Aim 1.
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Table B-3. Fit statistics for mediated latent depressive symptom growth models (N
=7861)

Satorra-Bentler scaled chi-

Satorra-Bentler scaled chi-square

Mediator RMSEA | CFI Chi-Square Test of model fit L. o le
square test for age variation test for sex variation
Work full-time | 0.009 [0.986| »2=338.498, df =208, p<0.001 | »>=59.100,df= 16, p <0.001 ¥ =23.169, df =22, p = 0.391
C"”gfneefuu' 0.01 [0.982| y2=385.300,df=208,p<0.001 | »2=48.864, df=16,p<0.001 ¥ =12.019, df =22, p = 0.957
L‘Vp‘;‘rger‘:;“h 0.009 [0.984| x2=420.240,df=252,p<0.001 | »2=35.006,df= 18, p<0.001 2 =13.542, df = 24, p = 0.956
Marriage 0011 [0.982] y2=489.149, df = 252, p <0.001 | »2=86.510, df= 18, p<0.001 ¥ =33.270, df = 24, p = 0.099
Parenthood | 0.009 | 0.99 | =427.111, df=252, p <0.001 | y*=55.871,df=18,p <0.001 ¥ =13.002, df = 24, p = 0.966

Notes: Models adjusted for baseline parental education, race, and sex, and time-varying urbanicity and lagged depressive symptoms. Chi-square
tests for age variation tested for inclusion of age by cohort interaction terms. Chi-square test for sex variation tested for inclusion of multi-group
analysis by sex in models unadjusted for sex.
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Table B-4. Linear cohort effect estimates used to estimate proportion of conditional
total effect mediated

Linear cohort

% Total effect

Mediator effects Total effect Direct effect Indirect effect mediated
Across-age 0.013 (-0.055, 0.081) 0.008 (-0.060, 0.075) 0.005 (0.002, 0.008)* 38.46%
average
Age 18 0.003 (-0.089, 0.094) 0.003 (-0.089, 0.094) - -
Age 20 -0.109 (-0.196,-0.023)* | -0.112(-0.198,-0.027)* | 0-003(-0.001,0.007) -2.75%
Work fullime Age 22 -0.028 (-0.117, 0.060) -0.030 (-0.118, 0.058) 0.002(-0.005, 0.008) -7:14%
Age 24 -0.025 (-0.116, 0.065) -0.030 (-0.119, 0.059) 0.005 (-0.002, 0.011) -20.00%
Age 26 0.027 (-0.068, 0.122) 0.017 (-0.075, 0.109) 0.010 (0.002, 0.017)* 37.04%
Age 28 0.102 (0.003, 0.201)* 0.092 (-0.006, 0.190) 0.010(0.002, 0.017)* 9-80%
Age 30 0.156 (0.046, 0.265)* 0.153 (0.045, 0.261)* 0.003 (-0.004, 0.010) 1.92%
Across-age 0.012 (-0.056, 0.080) 0.013 (-0.055, 0.081) -0.001 (-0.002, 0.000)* -8.33%
average
Age 18 0.007 (-0.086, 0.099) 0.007 (-0.086, 0.099) - -
Age 20 -0.127 (-0.211, -0.042)* -0.127 (-0.212, -0.041)* | 0-000 (-0.003,0.003) 0.00%
College full-time Age22 -0.002 (-0.091, 0.088) 0.003 (-0.087, 0.093) -0.005 (-0.009, 0.000) 250.00%
Age 24 -0.029 (-0.116, 0.057) -0.029 (-0.116, 0.058) 0.000 (-0.002, 0.001) 0.00%
Age 26 0.019 (-0.068, 0.107 0.023 (-0.064, 0.111) -0.004 (-0.008, 0.000) -21.05%
Age 28 0.101 (0.006, 0.195)* 0.101 (0.006, 0.195)* 0.000 (-0.002, 0.002) 0.00%
Age 30 0.160 (0.052, 0.267)* 0.159 (0.052, 0.266)* 0.000 (-0.003, 0.004) 0.00%
AZi‘;izg‘ege 0.011 (-0.057, 0.078) 0.010 (-0.058, 0.077) 0.001 (0.000, 0.002)* 9.09%
Age 18 0.012 (-0.082, 0.105) 0.012 (-0.081, 0.105) 0.000 (-0.001, 0.001) 0.00%
Age 20 -0.129 (-0.220,-0.038)* | -0.128 (-0.220,-0.037)* | 0-000(-0.001,0.001) 0.00%
Living with Age22 -0.020 (-0.105, 0.066) -0.022 (-0.107, 0.064) 0.002(-0.002, 0.007) -10.00%
perent Age 24 -0.022 (-0.108, 0.064) -0.031 (-0.117, 0.055) 0.008 (0.001, 0.016)* -36.36%
Age 26 0.026 (-0.062, 0.114) 0.020 (-0.068, 0.108) 0.006 (0.000, 0.012) 23.08%
Age 28 0.107 (0.012, 0.201)* 0.102 (0.007, 0.196)* 0.005 (-0.001,0.011) 4.67%
Age 30 0.153 (0.046, 0.261)* 0.147 (0.040, 0.255)* 0.006 (-0.002,0.013) 3.92%
AZi‘;izg‘ege 0.005 (-0.062, 0.073) 0.003 (-0.064, 0.071) 0.002 (0.001, 0.004)* 40.00%
Age 18 0.001 (-0.091, 0.092) 0.001 (-0.091, 0.092) 0.000 (-0.001, 0.001) 0.00%
Marriage Age 20 -0.116 (-0.201, -0.032)* -0.122 (-0.207, -0.038)* 0.006 (0.000, 0.012) 5.17%
Age 22 -0.015 (-0.102, 0.073) -0.026 (-0.112, 0.061) 0.011 (0.003, 0.019)* 13.33%
Age 24 0.017 (0.008, 0.026)* -130.77%

-0.013 (-0.099, 0.073)

-0.030 (-0.116, 0.056)
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Age 26

0.010 (-0.079, 0.098)

-0.004 (-0.091, 0.083)

0.014 (0.006, 0.022)*

140.00%

Age 28

0.098 (0.000, 0.196)

0.079 (-0.017, 0.175)

0.019 (0.009, 0.029)*

19.39%

Age 30

0.162 (0.055, 0.269)*

0.142 (0.037, 0.248)*

0.019 (0.008, 0.029)*

11.73%

Parenthood

Across-age
average

0.011 (-0.057, 0.079)

0.011 (-0.057, 0.079)

0 (0.000, 0.001)

0.00%

Age 18

0.000 (-0.092, 0.092)

-0.001 (-0.093, 0.091)

0.001 (-0.002, 0.004)

1000.00%

Age 20

-0.111 (-0.196, -0.027)*

-0.112 (-0.196, -0.028)*

0.000 (-0.002, 0.002)

0.00%

Age 22

-0.027 (-0.113, 0.059)

-0.022 (-0.108, 0.063)

-0.004 (-0.009, 0.001)

14.81%

Age 24

-0.011 (-0.096, 0.075)

-0.011 (-0.096, 0.074)

0.001 (-0.003, 0.005)

-9.09%

Age 26

0.016 (-0.070, 0.102)

0.016 (-0.069, 0.102)

0.000 (-0.004, 0.004)

0.00%

Age 28

0.089 (-0.008, 0.185)

0.088 (-0.008, 0.184)

0.001 (-0.005, 0.007)

1.12%

Age 30

0.162 (0.055, 0.270)*

0.156 (0.048, 0.264)*

0.006 (0.000, 0.012)

3.70%

Notes: All estimates are unstandardized, 95% confidence intervals in parentheses. The proportion of the total effect explained by each mediator

was calculated by dividing the indirect effect by the total effect and multiplying by 100. All models adjusted for baseline parental education, race,
and sex, and time-varying urbanicity and lagged depressive symptoms. Cohort is scaled to half-decades (i.e. an increase of 1 =5 years).

indicates missing values for full-time college and work which were not collected at baseline.
* Statistically significant findings (i.e. 95% confidence interval excludes 0)
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Appendix C

Table C-1. Attrition and non-response missingness of analytic variables by age (N =

7,861)
Mediators
Age| Attrition Depressive symptoms Political Urbanicity | Parental Education
Religiosity Political Affiliation
Beliefs
18 0(0) 477 (6.07) 489 (6.22) 139 (1.77) 244 (3.10) 613 (7.80) 214 (2.72)
20 | 2875 (36.57) - 46 (0.59) 61 (0.78) 55(0.70) 57(0.73) NA
22 | 3268 (41.57) - 41 (0.52) 50 (0.64) 43 (0.55) 48 (0.61) NA
24 | 3626 (46.13) - - 37(0.47) 35(0.45) 57(0.73) NA
26 | 3977 (50.59) - - 38(0.48) - 52 (0.66) NA
28 | 4205 (53.49) - - - - 50 (0.64) NA
30 [ 4370 (55.59) - - - - 32(0.41) NA

e

Notes: N (%). Values quantify missingness surplus of attrition reported in the first column. indicates cell values suppressed under MTF data
reporting policies. “NA” indicates missing values for parental education which was only collected at baseline.
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residual residual residual residual residual residual residual
Age 18 Age 20 Age 22 Age 24 Age 26 Age 28 Age 30
Beliefs Beliefs Beliefs Beliefs Beliefs Beliefs Beliefs
Cohort
Linear

Figure C-1 Latent linear growth model with linear cohort as age-varying predictor of
depressive symptoms and time-varying mediators

Notes: The squares represent observed variables and the ovals represent latent depressive symptom variables. The colored arrows represent the
mediation pathways: red “a” paths show the indirect effect of cohort on beliefs over time, blue “b” paths represent the indirect effect of beliefs on
depressive symptom residuals at the same wave, green “c” paths show the direct effect of cohort on depressive symptoms residuals. Also
included are gray arrows, which represent the effect of lagged depressive symptom residuals on beliefs. This is a simplified diagram that excludes
some parameters considered in model building: polynomial latent growth terms, multigroup analyses by sex, and covariates impacting both
beliefs and depressive symptom developmental course.
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Table C-2. Descriptives for sensitivity analysis of political affiliation by age and by
cohort group overall and by sex (N =7,861)

Overall Political affiliation

Political affiliation Male Female

Age| Dem Rep Ind Oth Dem Rep Ind Oth Dem Rep Ind Oth

Age 18] 21.63 24.48 6.84 47.06 20.16 28.21 7.89 43.73 23.02 20.94 5.83 50.21

Age20| 24.88 21.99 8.23 4491 22.17 25.04 9.27 43.52 27.39 19.16 7.26 46.20

Age22| 26.54 22.11 9.95 41.40 22.73 24.99 12.28 40.00 29.97 19.52 7.86 42.65

Age24| 28.09 22.50 11.32 38.10 24.01 25.27 13.36 37.36 31.87 19.93 9.42 38.79

Age26| 28.90 24.32 12.04 34.74 25.09 26.76 14.16 33.99 32.52 22.01 10.03 35.44

Age 28| 29.89 25.26 13.22 31.63 25.20 27.90 16.62 30.29 34.27 22.79 10.05 32.89

Age 30| 30.00 27.07 13.75 29.18 26.54 29.24 17.26 26.96 33.28 25.02 10.41 31.29

Age p-value <0.001 <0.001

Cohort Group

1971-1975] 25.75 25.42 10.12 38.71 21.53 28.34 12.18 37.96 29.83 22.61 8.13 39.44

1976-1980 ] 26.59 24.16 10.99 38.26 22.87 27.24 13.07 36.83 30.03 21.31 9.07 38.59

1981-1985] 30.37 22.36 11.39 35.88 25.92 25.02 14.36 34.70 34.54 19.87 8.60 36.98

1986-1989 ] 29.25 23.38 13.07 34.30 27.44 25.29 15.62 31.66 30.87 21.68 10.79 36.65

Cohort p-value <0.001 <0.001

Notes: Values weighted using panel analyses weights (PAW). P-values derived from omnibus design-based Wald test from survey-weighted
regression (PAW applied). All age grouped values are across cohort values. All cohort grouped values are across age averages. Cohorts are
grouped in descriptive analyses for ease of interpretation. Abbreviations: Dem = Democrat, Rep = Republican, Ind = Independent, Oth = Other
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Table C-3. Associations between mediators

Variable 1 Variable 2 Cramér's V | p-value

Religiosity Political beliefs 0.056 <0.001

Religiosity [ Political affiliation 0.077 <0.001

Political beliefs | Political affiliation 0.137 <0.001

Notes: Each row represents one pairwise association. Values weighted using panel analyses weights (PAW). P-value calculated using Rao—Scott
Xz
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Table C-4. Model estimates for baseline quadratic latent growth curve model with a
linear cohort predictor of growth both with and without multigroup analysis by sex

Age effects Overall Male Female

Age 18 intercept| 7.641 (7.461, 7.822)* 7.578 (7.310, 7.846)* [ 7.705 (7.466, 7.945)*

Age 18 - 30 linear growth | —0.234 (—0.289, —0.179)*| -0.177 (-0.261, -0.093)* | -0.293 (-0.364, -0.221)*

Age 18 - 30 quadratic growth | 0.009 (0.004, 0.013)* [ 0.004 (-0.002,0.011) | 0.013 (0.007, 0.019)*

Linear cohort effects

Across-age average| 0.009 (-0.059, 0.076) 0.031 (-0.070, 0.132) | -0.011 (-0.100, 0.077)

Age 181 0001 (-0.092, 0.090) | 0.057 (-0.080, 0.194) | -0.060 (-0.180, 0.059)

Age 20]-0.129 (-0.209, —0.048)* | -0.090 (-0.212, 0.031) |-0.165 (-0.271, -0.059)*

Age 22| —0.030(—0.113, 0.053) | -0.023 (-0.149, 0.102) | -0.036 (-0.144, 0.073)

Age 24| —0.013 (=0.097, 0.070) | -0.026 (-0.153,0.101) | 0.000 (-0.109, 0.109)

Age 26| 0.024 (-0.060, 0.107) -0.002 (-0.129, 0.125) | 0.050 (-0.059, 0.158)

Age 28| 0.103(0.012,0.193)* 0.127 (-0.015, 0.269) 0.079 (-0.032, 0.190)

Age 30| 0.154(0.048, 0.259)* 0.219 (0.053, 0.384)* [ 0.089 (-0.043, 0.221)

Notes: All models adjusted for baseline race/ethnicity. Overall model adjusted for sex. Male and female estimates derived from multigroup
analysis. All estimates are unstandardized, 95% confidence intervals in parentheses. Cohort is scaled to half-decades (i.e. an increase of 1 =5
years). Overall model fit: RMSEA = 0.009, CFI = 0.996. Multigroup model fit: RMSEA = 0.008, CFI = 0.998.

* Statistically significant findings (i.e. 95% confidence interval excludes 0)
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Table C-5. Fit statistics for mediated latent depressive symptom growth models (N

=7861)
Mediator |RMSEA| CFI Chi-Square Test of model fit Satorra-Bentler scaleq cl'n- Satorra-Bentler scale(.l c!n-
square test for age variation square test for sex variation
Religiosity | 0.008 0.992 ¥*=385.645, df =252, p <0.001 x> =85.726, df = 18, p <0.001 ¥*=24.583, df =24, p=0.429
Political 0 _ 0 -~ y_ -~ B
beliefs 0.022 0.94 ¥ =3569.592, df = 1226, p <0.001 ¥ =208.962, df = 87, p <0.001 x> =68.168, df =49, p=10.036
Political 0.025 0.918 2 =4347.618, df = 1226, p <0.001 2 =180.380, df =42, p <0.001 2=69.350, df =49, p=0.029
afﬁliatiol’l . . x . 2 9 p . X M ’ i p . X . b ’ p .

Notes: All models adjusted for baseline parental education, race, and time-varying urbanicity and lagged depressive symptoms. Chi-square tests
for age variation tested for inclusion of age by cohort interaction terms. Chi-square test for sex variation tested for inclusion of multigroup
analysis by sex in models unadjusted for sex. Religiosity model adjusted for sex. Political beliefs and political affiliation models include
multigroup analysis by sex
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Table C-6. "A" and "B" path cohort estimates for quadratic latent growth curve models mediated by religiosity (overall)
and political beliefs (by sex)
Across-age
average Age 18 Age 20 Age 22 Age 24 Age 26 Age 28 Age 30
-0.003 -0.004 -0.006 0.015 -0.027 -0.044 -0.043 -0.057
"a" path | (-0.006,0.001)  (-0.016,0.009)  (-0.019,0.008) (-0.029,-0.001)* (-0.041,-0.013)* (-0.059, -0.029)* (-0.058, -0.027)* (-0.072, -0.041)*
Religiosity -0.832
-0.754 -0.969 (-1.006, - -0.809 -0.740 0.674 -0.692 -0.750
"b" path | (-0.857, -0.651)* (-1.164, -0.775)* 0.658)* (-0.973, -0.646)*  (-0.899, -0.580)* (-0.841, -0.507)* (-0.873,-0.511)* (-0.958, -0.542)*
0.007 -0.008 0.004 0.022 0.023 0.007 0.006 0.018
Liberal |2 pAth | (:0.004,0018)  (0.023,0007) (0.012,0021) (0.004,0039)* (0.004,004* (:0013,0026) (0.0150028) (-0.004,0040)
1bera
0.446 0.498 0.629 0.549 0.626 0.058 0.148 0.618
Political "b" path | (0.246, 0.647)%  (0.094,0.903)*  (0.247,1.011)*  (0.158,0.940)*  (0.255,0.998)*  (-0.279,0.395)  (-0.227,0.524)  (0.219, 1.017)*
1TI
Beliefs -0.005 -0.006 0.009 -0.010 -0.025 0.013 0.013 -0.007
Male Moderate LA path | (0.016,0.007)  (0024,0011) (0011,0028) (0031,0011) (0.045,-0.005* (0.035,0.009) (0011,0037) (-0.032,0017)
0.040 0.429 0.273 0.013 -0.194 -0.100 -0.167 0.046
Reference: "b" path | (-0.115,0.194)  (0.079,0.778)*  (-0.040, 0.586)  (-0.306,0.281)  (-0.491,0.104)  (-0.381,0.181)  (-0.477,0.143)  (-0.307, 0.399)
t
Conservative 0.004 0.018 0.000 20.009 0.004 0.010 -0.005 0.001
o "a" path | (-0.009,0.016)  (-0.001,0.036)  (-0.021,0.021)  (-0.029,0.011)  (-0.018,0.026)  (-0.012,0.032)  (-0.026,0.016)  (-0.021, 0.022)
er
0.473 0.875 0.583 0.355 0416 0.342 0.068 0.658
"b" path [ (0.275,0.671)*  (0.514,1.236)*  (0.266,0.900)*  (0.011,0.698)*  (0.064,0.767)*  (-0.051,0.734)  (-0.355,0.490)  (0.195, 1.121)*
-0.002 -0.010 -0.004 -0.010 0.000 0.016 0.009 0.013
Libera] L2 PAth | (0.013,0009) (00250005 (0.020,0011) (0.027,0.007) (00180017 (-0001,0034) (0.008,0025) (-0.0050031)
1bera
0.363 0.584 0.264 0.419 0.272 0.408 0.289 0.171
Political "b" path [ (0.174,0.553)*  (0.199,0.969)*  (-0.048,0.576)  (0.131,0.708)*  (-0.019,0.563)  (0.128,0.688)*  (-0.070,0.649)  (0.162, 0.179)*
1T
Beliefs -0.021 -0.018 -0.004 -0.002 -0.026 -0.023 -0.027 -0.025
Female | o | "a"path | (:0.030,-0011)* (0033,-0003)% (:0.020,0012) (:0.020,0017) (:0.043,-0.009)* (:0.042,-0.005/* (-0.046,-0007)* (:0.045,-0.006)*
0.170 0.117 0.197 0.437 -0.026 0.221 0.265 0.183
Reference: "b" path [ (0.014,0.326)*  (-0.231,0.465)  (-0.119,0.512)  (0.130,0.745)*  (-0.043,-0.009)*  (-0.030,0.472)  (-0.007,0.537)  (0.173,0.192)*
t
Conservative 0.018 0.026 20.002 0.025 0.019 0.010 0.029 0.021
ot "a" path | (0.006,0.031)*  (0.009,0.043)*  (-0.020,0.017)  (0.006,0.043)*  (0.000,0.038)  (-0.009,0.030)  (0.009, 0.049)*  (0.001, 0.041)*
er
0.448 0.670 0.437 0.607 0.302 0.359 0.401 0.182
"b" path [ (0.271,0.626)*  (0.321,1.019)*  (0.130,0.745)*  (0.302,0.912)*  (0.004,0.601)*  (0.067,0.652)*  (0.094,0.707)*  (0.173,0.191)*

Notes: All estimates are unstandardized, 95% confidence intervals in parentheses. All models adjusted for baseline parental education, race, and time-varying urbanicity and lagged depressive
symptoms. The religiosity model additionally adjusted for sex. The political beliefs model included a multigroup analysis by sex. Cohort is scaled to half-decades (i.e. an increase of 1 = 5 years).
* Statistically significant findings (i.e. 95% confidence interval excludes 0 despite rounding).
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Table C-7. Sensitivity analysis linear cohort estimates for quadratic latent growth curve models mediated by political

beliefs, excluding individuals who endorsed “radical” beliefs

Linear cohort effects

Across-age
average Age 18 Age 20 Age 22 Age 24 Age 26 Age 28 Age 30
0.037 (-0.064, | 0.038 (-0.103, |-0.101(-0.239, | 0.012(-0.125, | 0.006(-0.113, | 0.022(-0.115, | 0.076 (-0.045, | 0.102 (-0.036,
Total Effect 0.137) 0.178) 0.038) 0.150) 0.124) 0.159) 0.198) 0.239)
0.032(-0.069, | 0.031(-0.109, |-0.107 (-0.246, | 0.004 (-0.132, | -0.062 (-0.198, | 0.017 (-0.120, | 0.145 (-0.005, | 0.207 (0.034,
Direct Effect 0.132) 0.171) 0.033) 0.140) 0.074) 0.155) 0.296) 0.380)*
0.005 (-0.001, | 0.007 (-0.004, | 0.006 (-0.005, | 0.008 (-0.004, | 0.001 (-0.006, | 0.005(-0.004, | 0.007 (-0.004, | 0.007 (-0.003,
Combined Indirect Effect 0.011) 0.018) 0.017) 0.021) 0.009) 0.013) 0.017) 0.017)
% Total Effect Mediated
Specific 0.003 (-0.003, | -0.004 (-.013, | 0.001(-0.010, | 0.009 (-0.004, | 0.000 (-0.004, | 0.001 (-0.003, | 0.002(-0.003, | 0.003 (-0.003,
indirect effect 0.009) 0.005) 0.012) 0.021) 0.004) 0.006) 0.008) 0.009)
Liberal 0.006 (-0.006, | -0.008 (-0.023, | 0.001 (-0.016, | 0.017 (-0.002, | 0.021(0.002, | 0.011(-0.009, | 0.004 (-0.019, | 0.022 (-0.002,
Political Beliefs "a" path 0.018) 0.008) 0.018) 0.036) 0.041)* 0.031) 0.026) 0.045)
Male 0.465 (0.256, | 0.504 (0.082, | 0.645(0.237, | 0.499 (0.098, 0.668 (0.284, | 0.101(-0.250, | 0.260 (-0.127, | 0.583 (0.181,
Ref "b" path 0.674)* 0.927)* 1.053)* 0.900)* 1.053)* 0.453) 0.647) 0.985)*
elerence:
Conservative Specific 0.000 (-0.001, | -0.002 (-0.009, | 0.002 (-0.004, | 0.001 (-0.003, | -0.005(-0.012, | 0.001 (-0.004, | -0.006 (-0.014, | -0.002 (-0.010,
indirect effect 0.001) 0.005) 0.009) 0.004) 0.003) 0.005) 0.003) 0.006)
Moderate -0.005 (-0.017, | -0.005 (-0.024, | 0.010 (-0.011, | -0.010 (-0.032, |-0.028 (-0.050, - | -0.015 (-0.039, | 0.010 (-0.016, | -0.009 (-0.035,
"a" path 0.007) 0.013) 0.031) 0.013) 0.006)* 0.009) 0.036) 0.018)
0.061 (-0.095, | 0.359(0.005, | 0.259(-0.060, | -0.058 (-0.355 | -0.084 (-0.376, | -0.065 (-0.348, | -0.056 (-0.371, | 0.089 (-0.274,
"b" path 0.218) 0.714)* 0.579) 0.239) 0.208) 0.217) 0.260) 0.453)
Specific 0.003 (-0.002, | 0.013 (-0.002, | 0.003 (-0.008, | -0.001 (-0.006, | 0.006(-0.002, | 0.002 (-0.005, | 0.010 (-0.001, | 0.006 (-0.003,
indirect effect 0.007) 0.027) 0.014) 0.005) 0.015) 0.010) 0.022) 0.016)
Other 0.007 (-0.006, | 0.020(0.001, | 0.006(-0.016, | -0.002(-0.023, | 0.011 (-0.012, | 0.010(-0.012, | 0.002 (-0.020, | -0.002 (-0.024,
"a" path 0.020) 0.039)* 0.028) 0.018) 0.033) 0.033) 0.023) 0.020)
0.359 (0.154, | 0.636(0.261, | 0.476(0.141, | 0.261(-0.101, | 0.373(0.009, | 0.238(-0.178, | -0.048 (-0.495, | 0.575 (0.064,
"b" path 0.565)* 1.010)* 0.811)* 0.623) 0.737)* 0.654) 0.398) 1.086)*
-0.008 (-0.097, | -0.059 (-0.181, | -0.121 (-0.243, | -0.040 (-0.161, | 0.006 (-0.113, | 0.025 (-0.095, | 0.076(-0.045, | 0.102 (-0.036,
Total Effect 0.081) 0.062) 0.002) 0.080) 0.124) 0.146) 0.198) 0.239)
P"";E“" Blel'efs -0.012 (-0.101, | -0.070 (-0.190, |-0.119 (-0.240, | -0.049 (-0.167, | 0.004 (-0.114, | 0.020 (-0.101, | 0.069 (-0.053, | 0.095 (-0.042,
emate Direct Effect 0.076) 0.050) 0.002) 0.070) 0.122) 0.140) 0.192) 0.232)
Reference: 0.004 (-0.001, | 0.010(-0.002, | -0.002 (-0.007, | 0.009 (-0.003, | 0.001 (-0.006, | 0.005(-0.003, | 0.007 (-0.004, | 0.007 (-0.003,
Conservative Combined Indirect Effect 0.009) 0.023) 0.004) 0.021) 0.009 0.014) 0.017) 0.017)

% Total Effect Mediated
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Specific -0.001 (-0.004, | -0.005 (-0.015, | -0.001 (-0.005, -0.004 (- 0.000 (-0.004, | 0.007 (-0.002, | 0.002 (-0.003, | 0.003 (-0.003,
indirect effect 0.003) 0.004) 0.003) 0.011,0.003) 0.004) 0.016) 0.008) 0.009)

Liberal -0.002 (-0.013, | -0.009 (-0.025, | -0.006 (-0.022, | -0.009 (-0.026, | 0.000 (-0.018, | 0.017 (-0.001, | 0.009 (-0.008, | 0.013 (-0.005,
"a" path 0.010) 0.006) 0.009) 0.008) 0.018) 0.035) 0.026) 0.032)

0.331(0.140, | 0.580(0.191, | 0.231(-0.085, | 0.396(0.102, | 0.205(-0.087, | 0.401(0.117, | 0.252(-0.111, | 0.195 (-0.165,
"b" path 0.523)* 0.970)* 0.546) 0.689)* 0.496) 0.685)* 0.615) 0.555)

Specific -0.003 (-0.007, | -0.002 (-0.009, | -0.001 (-0.005, | 0.000 (-0.008, | -0.005 (-0.012, | -0.005 (-0.012, | -0.006 (-0.014, | -0.002 (-0.010,
indirect effect 0.000) 0.005) 0.003) 0.007) 0.003) 0.002) 0.003) 0.006)

Moderate -0.021 (-0.030, - | -0.019 (-0.034, - | -0.006 (-0.022, | -0.028 (-0.044, - | -0.025 (-0.043, - | -0.021 (-0.040, - | -0.024 (-0.044, - | -0.023 (-0.043,

"a" path 0.011)* 0.003)* 0.010) 0.011)* 0.008)* 0.002)* 0.003)* -0.004)*

0.161 (0.004, | 0.117(-0.233, | 0.193 (-0.126, | 0.006(-0.263, | 0.190(-0.072, | 0.233 (-0.021, | 0.242(-0.035, | 0.095 (-0.226,
"b" path 0.319)* 0.468) 0.512) 0.276) 0.451) 0.487) 0.518) 0.417)

Specific 0.008 (0.001, | 0.018(0.002, | 0.001 (-0.006, | 0.013(0.000, | 0.006(-0.002, | 0.004 (-0.004, | 0.010(-0.001, | 0.006 (-0.003,
indirect effect 0.015)* 0.034)* 0.008) 0.023)* 0.015) 0.011) 0.022) 0.016)

Other 0.019 (0.006, | 0.026 (0.009, | 0.003 (-0.016, | 0.023(0.004, | 0.019(-0.001, | 0.010(-0.010, | 0.028 (0.008, | 0.019 (-0.002,
"a" path 0.032)* 0.044)* 0.022) 0.041)* 0.038) 0.030) 0.048)* 0.039)

0.443 (0.262, | 0.685(0.330, | 0.390(0.075, | 0.569 (0.259, 0.335(0.029, | 0.362(0.063, | 0.368 (0.054, | 0.336(-0.038,
"b" path 0.624)* 1.039)* 0.704)* 0.879)* 0.642)* 0.662)* 0.682)* 0.711)

Notes: N = 3,453 male, N = 3,921 female. 487 respondents dropped who responded "radical" at any wave. All estimates are unstandardized, 95% confidence intervals in parentheses. Model adjusted for
baseline parental education, race, and time-varying urbanicity and lagged depressive symptoms. Results presented from multi-group analysis by sex. Cohort is scaled to half-decades (i.e. an increase of 1

=5 years).

* Statistically significant findings (i.e. 95% confidence interval excludes 0 despite rounding).
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Table C-8. Sensitivity analysis linear cohort estimates for quadratic latent growth curve models mediated by political

affiliation with multigroup analysis by sex

Linear cohort effects

Across-age
average Age 18 Age 20 Age 22 Age 24 Age 26 Age 28 Age 30
Total Effect 0.030 0.084 -0.124 -0.016 -0.051 0.012 0.163 0.194
(-0.071, 0.131)  (-0.056, 0.224) (-0.259, 0.012) (-0.153, 0.122) (-0.184, 0.082) (-0.125,0.149)  (0.011,0.314)* (0.024, 0.363)*
Direct Effect 0.025 0.075 -0.127 -0.025 -0.073 0.006 0.164 0.181
(-0.075,0.126)  (-0.065, 0.214) (-0.264, 0.009) (-0.160, 0.111) (-0.206, 0.061) (-0.130, 0.143)  (0.012,0.316)* (0.013, 0.349)*
0.005 0.009 0.004 0.009 0.021 0.006 -0.001 0.012

Combined Indirect Effect

(-0.001, 0.011)

(-0.004, 0.022)

(-0.006, 0.014)

(-0.005, 0.023)

(0.005, 0.038)*

(-0.005, 0.016)

(-0.010, 0.007)

(-0.005, 0.030)

% Total Effect Mediated 16.67% 10.71% -3.23% -56.25% -41.18% 50.00% -0.61% 6.19%
Specific indirect 0.003 -0.001 0.002 0.012 0.015 0.003 0.001 0.011
effect (-0.002,0.007)  (-0.005,0.003)  (-0.007,0.011)  (-0.002,0.025)  (0.004, 0.029)*  (0.001, 0.004)*  (-0.003, 0.005)  (-0.005, 0.023)
Political | Democrat "a® Dath 0.000 -0.008 0.004 0.022 0.011 0.007 -0.004 0.018
A f(f)ﬂl.;:::) " P (-0.021,0.021)  (-0.023,0.007)  (-0.012,0.021)  (0.004, 0.040)*  (-0.001,0.024)  (-0.012,0.027)  (-0.025,0.017)  (-0.004, 0.040)
Male "B* path 0.372 0.144 0.525 0.440 0.644 0.408 0.165 0.593
P (0.175,0.570)*  (-0.234,0.522)  (0.145,0.905)*  (0.206,0.911)*  (0.271, 1.016)*  (0.127,0.688)*  (-0.211,0.541) (0.193, 0.993)*
Reference: Specific indirect 0.000 0.001 0.001 0.000 0.004 0.001 -0.002 -0.001
Republican effect (-0.001, 0.001)  (-0.004,0.006)  (-0.003,0.006)  (-0.003,0.004)  (-0.005,0.011)  (-0.001,0.002)  (-0.008, 0.003)  (-0.006, 0.002)
Indenendent "a® Dath -0.004 -0.003 0.009 -0.011 -0.025 -0.014 -0.007 -0.007
p P (-0.013,0.006)  (-0.019,0.012)  (-0.011,0.028)  (-0.032,0.010)  (-0.039,-0.012)*  (-0.036,0.009)  (-0.022, 0.009)  (-0.032, 0.017)
"B* path -0.076 -0.310 0.164 -0.014 -0.173 0.074 -0.150 0.021
p (-0.228,0.077)  (-0.667,0.047)  (-0.143,0.471)  (-0.214,0.186)  (-0.47,0.123)  (-0.115,0.264)  (-0.460,0.160) (-0.331, 0.372)
Specific indirect 0.002 0.009 0.000 -0.003 0.006 0.004 0.000 0.005
effect (-0.003,0.007)  (-0.002,0.021)  (-0.010,0.010)  (-0.010,0.005)  (-0.007,0.012)  (0.002,0.010)*  (-0.003,0.002) (-0.013,0.012)
Other "a® Dath 0.005 0.018 0.000 0.005 0.005 0.012 -0.004 0.002
P (-0.008,0.017)  (-0.001,0.036)  (-0.021,0.021)  (-0.017,0.027)  (-0.017,0.027)  (-0.010,0.034)  (-0.025,0.017)  (-0.020, 0.023)
"B* path 0.405 0.521 0.477 0.481 0.434 0.358 0.084 0.632
p (0.212,0.598)*  (0.180, 0.862)*  (0.160,0.794)*  (0.251,0.710)*  (0.123,0.588)*  (0.113,0.602)*  (-0.337,0.506) (0.167, 1.097)*
Total Effect -0.006 -0.062 -0.136 -0.028 0.014 0.037 0.075 0.105
Political (-0.095,0.083)  (-0.183,0.059)  (-0.259,-0.012)*  (-0.148,0.093)  (-0.104,0.133)  (-0.083,0.157)  (-0.045,0.195) (-0.031, 0.242)
Affiliation Direct Effect -0.010 -0.073 -0.133 -0.036 0.014 0.032 0.068 0.100
Female (-0.098,0.078)  (-0.193,0.048)  (-0.255,-0.011)*  (-0.155,0.082)  (-0.104,0.131)  (-0.088,0.152)  (-0.053,0.189) (-0.036, 0.235)
| Combined Indirect Effect 0.005 0.011 -0.003 0.009 0.001 0.005 0.007 0.006
gefeﬁl}ce- (0.000,0.010)  (-0.001, 0.023)  (-0.009, 0.003) (-0.004,0.021)  (-0.007,0.008)  (-0.004,0.014)  (-0.004,0.017)  (-0.004, 0.016)
€puolican

% Total Effect Mediated

-83.33%

-17.74%

-8.09%

10.71%

7.14%

13.51%

9.33%

5.71%
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Specific indirect -0.001 -0.006 -0.001 -0.004 0.000 0.007 0.002 -0.002
effect (-0.005,0.002)  (-0.014,0.003)  (-0.005,0.003)  (-0.012,0.003)  (-0.005,0.005)  (-0.002,0.015)  (-0.003,0.008) (-0.003, 0.009)
Democrat "a® Dath -0.004 -0.010 -0.005 -0.011 -0.001 0.016 0.008 0.013
p (-0.021,0.012)  (-0.025,0.005)  (-0.020,0.011)  (-0.027,0.006)  (-0.018,0.017)  (-0.001,0.034)  (-0.009, 0.025) (-0.005, 0.031)
b ath 0.347 0.539 0.371 0.440 0.421 0.408 0.289 0.249
p (0.175,0.491)*  (0.209, 0.868)*  (0.137,0.604)*  (0.206, 0.673)*  (0.187,0.655)*  (0.127,0.688)*  (-0.072, 0.649)  (-0.105, 0.602)
Specific indirect -0.002 0.000 -0.001 -0.001 -0.005 -0.005 -0.007 -0.003
effect (-0.005,0.001)  (-0.001,0.001)  (-0.004,0.002)  (-0.008,0.007)  (-0.012,0.003)  (-0.012,0.002) (-0.016,0.002) (-0.012, 0.005)
Indevendent|  "a" vath -0.013 0.002 -0.004 -0.028 -0.025 -0.023 -0.027 -0.025
p p (-0.021, -0.005)*  (-0.010,0.015)  (-0.021,0.012)  (-0.044,-0.012)* (-0.039,-0.012)* (-0.042,-0.005)* (-0.046, -0.006)* (-0.045, -0.006)*
b ath 0.158 0.063 0.163 -0.014 0.002 0.223 0.266 0.133
p (0.024,0271)*  (-0.267,0393)  (-0.050,0.376)  (-0.214,0.186)  (-0.197,0.200)  (-0.030,0.477)  (-0.008, 0.540)  (-0.185, 0.450)
Specific indirect 0.008 0.016 -0.001 0.014 0.006 0.004 0.012 0.006
effect (0.001,0.014)*  (0.003,0.030)*  (-0.009,0.007)  (0.001,0.027)*  (-0.002,0.014)  (-0.004,0.011)  (0.000,0.023)  (-0.003,0.015)
Othe "at vath -0.002 0.026 -0.002 0.024 0.019 0.010 0.029 0.021
r p (-0.021,0.014)  (0.009,0.043)  (-0.021,0.017)  (0.005,0.042)*  (0.000,0.038)  (-0.010,0.029)  (0.009, 0.049)* (0.001, 0.041)*
b ath 0.433 0.626 0.440 0.460 0.356 0.358 0.401 0.272
p (0.272,0.569)*  (0.336,0.917)*  (0.227,0.653)*  (0.232,0.688)*  (0.123,0.588)*  (0.113,0.602)* (0.093,0.708)* (-0.092, 0.635)

Notes: All estimates are unstandardized, 95% confidence intervals in parentheses. Model adjusted for baseline parental education, race, and time-varying urbanicity and lagged depressive symptoms.
Results presented from multi-group analysis by sex. Cohort is scaled to half-decades (i.e. an increase of 1 = 5 years).
* Statistically significant findings (i.e. 95% confidence interval excludes 0 despite rounding).
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beliefs and political affiliation without multigroup analysis by sex

Table C-9. Sensitivity analysis linear cohort estimates for quadratic latent growth curve models mediated by political

Linear cohort effects

Across-age

average Age 18 Age 20 Age 22 Age 24 Age 26 Age 28 Age 30
Total Effect 0.011 0.004 -0.117 -0.019 -0.024 0.016 0.114 0.153
(-0.056, 0.079) (-0.089, 0.096)  (-0.209, -0.026)*  (-0.110,0.072)  (-0.114,0.065)  (-0.075,0.107)  (0.017,0.212)* (0.045, 0.261)*
Direct Effect 0.006 -0.005 -0.005 -0.025 -0.033 0.011 0.110 0.142
(-0.061, 0.073) (-0.097, 0.087) (-0.072, 0.087) (-0.144, 0.051) (-0.151,0.057)  (-0.109,0.087) (-0.018,0.192)  (0.023, 0.250)*
0.005 0.009 0.000 0.006 0.009 0.005 0.004 0.011

Combined Indirect Effect

(0.001, 0.009)*

(0.000, 0.018)

(-0.006, 0.005)

(-0.001, 0.014)

(0.001, 0.016)*

(-0.001,0.011)

(-0.001, 0.009)

(0.002, 0.019)*

% Total Effect Mediated 45.50% 225.00% 0.00% -31.60% -37.50% 31.30% 3.50% 7.20%
Specific 0.001 -0.005 0.000 0.002 0.005 0.003 0.002 0.007
indirect effect | (-0.002,0.004)  (-0.011,0.001)  (-0.005,0.005)  (-0.004,0.008)  (-0.001,0.011)  (-0.001,0.007) (-0.002, 0.005)  (-0.001, 0.014)
Liberal Wa® oath 0.002 -0.009 0.000 0.005 0.011 0.011 0.008 0.016
Political p (-0.006,0.010)  (-0.020,0.001)  (-0.012,0.011)  (-0.007,0.017)  (-0.002, 0.024)  (-0.002, 0.024)  (-0.006, 0.022)  (0.001, 0.030)*
Beliefs "B path 0.400 0.560 0.441 0.461 0411 0.246 0212 0.435
Rek p (0.262,0.539)*  (0.282,0.838)*  (0.201, 0.681)*  (0.226,0.696)*  (0.178, 0.645)*  (0.026, 0.466)* (-0.050,0.474)  (0.167, 0.702)*
ererence:
- Specific -0.001 -0.003 0.001 0.000 0.000 -0.001 0.000 -0.002
Conservative P
indirect effect | (-0.003,0.000)  (-0.008,0.001)  (-0.002,0.004) (-0.004, 0.004)  (-0.005,0.005)  (-0.004,0.002) (-0.002, 0.001)  (-0.006, 0.003)
Moderate | "a" path -0.013 20.012 0.002 -0.019 -0.025 -0.018 -0.007 -0.017
p (-0.020, -0.005)*  (-0.023, 0.000)*  (-0.010,0.015)  (-0.032, -0.006)* (-0.039, -0.012)*  (-0.032, -0.003)* (-0.022, 0.009) (-0.032, -0.001)*
"o path 0.102 0.293 0.237 0.005 -0.010 0.054 0.043 0.097
p (-0.008,0.212)  (0.045,0.541)*  (0.016,0.458)*  (-0.196,0.206)  (-0.209,0.189)  (-0.136,0.244) (-0.165,0.251)  (-0.143, 0.337)
Specific 0.005 0.017 0.000 0.004 0.004 0.004 0.003 0.005
indirect effect | (0.001,0.010)*  (0.006,0.029)%  (-0.008,0.007)  (-0.003,0.011)  (-0.002, 0.009)  (-0.002, 0.009) (-0.002, 0.007)  (-0.002, 0.013)
Other Wa® oath 0.012 0.022 -0.001 0.009 0.011 0.011 0.012 0.012
p (0.003,0.021)*  (0.009, 0.035)*  (-0.015,0.013)  (-0.005,0.022)  (-0.003,0.026)  (-0.004,0.025) (-0.003,0.027)  (-0.003, 0.027)
"o path 0.458 0.785 0511 0.481 0.345 0.341 0.236 0.451
p (0.325,0.591)*  (0.535,1.036)*  (0.293,0.730)*  (0.251,0.710)*  (0.113,0.577)*  (0.097, 0.585)* (-0.019,0.491)  (0.159, 0.742)*
Total Effect 0.011 0.012 0.131 -0.022 -0.021 0.022 0.118 0.149
(-0.056,0.079)  (-0.081,0.105)  (-0.223,-0.040)*  (-0.113,0.069)  (-0.111,0.069)  (-0.069,0.114) (0.021,0.216)*  (0.040, 0.257)*
aeitieal Direct Effect 0.006 0.003 -0.131 -0.028 -0.030 0.017 0.114 0.138
tliation (-0.061,0.073)  (-0.090,0.095)  (-0.223,-0.040)*  (-0.119,0.062)  (-0.119, 0.060)  (-0.074,0.108) (0.016,0.211)*  (0.030, 0.246)*
Reference: . . 0.005 0.009 0.000 0.006 0.009 0.006 (0.000, 0.004 0.011
Republican Combined Indirect Effect | 1)) 5 009y (0.001,0.018)*  (:0.005,0.005)  (-0.001,0.014)  (0.002, 0.016)* 0.012) (-0.001,0.010)  (0.002, 0.019)*
% Total Effect Mediated 45.50% 75.00% 0.00% 27.30% -42.90% 27.30% 3.40% 7.40%
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Specific -0.002 -0.003 0.000 0.002 0.005 0.003 0.002 0.006
indirect effect [ (-0.002, 0.003) (-0.007, 0.001) (-0.004, 0.004) (-0.003, 0.008) (-0.001, 0.011)  (-0.001, 0.007)  (-0.002, 0.005)  (-0.001, 0.014)
- 0.002 0.022 0.000 0.005 0.011 0.012 0.013 0.016
Democrat a" path
(-0.006, 0.010)  (0.009, 0.034)* (-0.012, 0.011) (-0.007, 0.018) (-0.001, 0.024)  (-0.001, 0.025)  (-0.006,0.031)  (0.001, 0.030)*
"b" path 0.352 0.341 0.371 0.440 0.421 0.263 0.221 0.417
p (0.221, 0.484)*  (0.090, 0.593)*  (0.137,0.604)*  (0.206, 0.693)*  (0.187,0.655)*  (0.043, 0.483)* (-0.042,0.483)  (0.149, 0.684)*
Specific 0.000 0.000 0.000 0.000 0.000 -0.001 0.000 -0.001
indirect effect [ (-0.001, 0.001) (-0.001, 0.002) (-0.002, 0.002) (-0.004, 0.004) (-0.005, 0.005)  (-0.005, 0.002)  (-0.002, 0.001)  (-0.006, 0.003)
Independent "a" path -0.008 -0.001 0.002 -0.019 -0.025 -0.018 -0.007 -0.017
p p (-0.014, -0.002)*  (-0.010, 0.009) (-0.010, 0.015)  (-0.032, -0.006)* (-0.039, -0.012)*  (-0.032, -0.003)* (-0.022, 0.009) (-0.032, -0.001)*
"b" path 0.035 -0.143 0.163 -0.014 0.002 0.074 0.054 -0.080
p (-0.068, 0.137) (-0.390, 0.104) (-0.050, 0.376) (-0.214, 0.186) (-0.197,0.200)  (-0.115,0.264) (-0.154,0.262)  (-0.159, 0.319)
Specific 0.005 0.012 0.000 0.004 0.004 0.004 0.003 0.005
indirect effect [ (0.001, 0.009)*  (0.004, 0.021)* (-0.007, 0.006) (-0.003, 0.011) (-0.002, 0.010)  (-0.002, 0.010)  (-0.002, 0.008)  (-0.002, 0.012)
Othe "a" path 0.012 0.022 -0.001 0.009 0.012 0.011 0.012 0.012
r p (0.003, 0.021)*  (0.009, 0.034)* (-0.015, 0.013) (-0.005, 0.022) (-0.003, 0.026)  (-0.004, 0.026)  (-0.002, 0.027)  (-0.003, 0.027)
"b" path 0.413 0.568 0.440 0.460 0.356 0.358 0.246 0.433
p (0.286, 0.539)*  (0.343,0.792)*  (0.227,0.653)*  (0.232,0.688)*  (0.123,0.588)*  (0.113, 0.602)* (-0.009, 0.501)  (0.142, 0.725)*

Notes: All estimates are unstandardized, 95% confidence intervals in parentheses. All models adjusted for baseline parental education, sex, race, and time-varying urbanicity and lagged depressive
symptoms. Cohort is scaled to half-decades (i.e. an increase of 1 = 5 years). Model fit for political beliefs: RMSEA = 0.021, CFI = 0.945. Model fit for political affiliation: RMSEA: 0.024, CFI = 0.922.
* Statistically significant findings (i.e. 95% confidence interval excludes 0 despite rounding
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