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Abstract
Heterogeneity in the longitudinal course of depressive symptoms was studied using general growth
mixture modeling for young men in the Oregon Youth Study (N = 206), from ages 15 to 24 years.
Four trajectory classes were identified: the very low, the moderate-decreasing, the high-decreasing,
and the high-persistent classes. The 3 lowest classes differed primarily quantitatively with the initial
level or mean level across time being the major determinant of class differences, whereas the high-
persistent class appeared qualitatively different in terms of long-term developmental trends and
variation. Findings from univariate and multivariate analyses revealed specific effects of childhood
parental, contextual, and individual risk factors on the class membership as well as on the growth
within each trajectory class.

The Course of Depressive Symptoms in Men from Early Adolescence to
Young Adulthood: Identifying Latent Trajectories and Early Predictors

The history of the study of psychopathology consists of efforts to identify distinct types of
abnormal behavior (e.g., the DSM diagnostic system). In particular, it has long been believed
that there are distinctive subtypes of depression that show differing developmental course
characteristics (e.g., age of onset, number of episodes in lifetime) and etiological risk factors
(e.g., Chen, Eaton, Gallo, & Nestadt, 2000; Kendler et al., 1996; Sullivan, Kessler, & Kendler,
1998). Studies have identified several subtypes of symptoms, such as anhedonic, suicidal,
psychomotor, and severe depressive, that differ in terms of etiology and prognosis (e.g.,
comorbidity with anxiety disorders, prodrome length, and number of lifetime episodes) (Chen
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et al.; Kendler et al.; Sullivan et al.). Typological approaches are of importance from a clinical
perspective because increased understanding of the existence, characteristics, and predictors
of subtypes and course is essential for the development of effective diagnostic systems and
prevention and treatment programs.

Whereas these early studies certainly helped to characterize the heterogeneous nature of
depressive disorders, little is known yet about subgroups of individuals who develop depressive
symptoms over time. An inherent problem in the literature is that studies are typically based
on a one-time diagnostic interview with adult samples. Subtypes of depression are viewed
mainly as a state rather than a process that unfolded over the prior life course. Consequently,
studies with such a static approach do not address possible developmental heterogeneity among
individuals in the longitudinal patterns of symptoms. Critical questions for prevention concern
how depressive symptoms unfold over time and who is likely to continue to have high levels
of symptoms and eventually develop clinical levels of depression (e.g., major depression).
These issues have important implications for refining diagnostic practices and developing
effective treatment programs, because if differing longitudinal patterns of symptoms are
determined by distinct underlying causes, then prevention and treatment programs should
reflect the differences.

To identify valid subgroups of individuals who follow distinct longitudinal courses and to
examine the etiologic mechanisms related to each group, it is necessary to approach the issue
with a developmental perspective. The latent class approach within a developmental
framework allows us to view depressive symptoms as evolving processes and to address
intraindividual changes over time (Bushway, Thornberry, & Krohn, 2003). This provides us
an informative avenue for examination of how depressive symptoms unfold over time for
individuals and, consequently, to help identify possible multiple pathways to diverse subtypes
of depressive disorders. In addition, two important components of prediction can be examined
simultaneously in this latent class approach: First, whether distinct risk factors are predictive
of class membership and, second, whether different risk factors are associated with changes of
depressive symptoms over time for different classes of people. In other words, predictors of
membership in latent classes can be examined in addition to predictors of growth within classes.
Predictors may be associated with membership but not growth and vice versa, and predictors
may have rather specific effects in distinguishing certain classes or in predicting to growth or
change in perhaps only one class. Thus, this approach is crucial in identifying developmental
factors associated with the course of depressive symptoms for high-risk groups. It is particularly
important to investigate childhood and adolescent depressive trajectories that have strong
continuities with adult depressive conditions and to examine determinants of the course of such
classes.

In sum, from a developmental psychopathological perspective, it is critical to map out diverse
patterns and courses of depressive symptoms over time to predict individuals who are most
likely to continue to have the problems in adulthood and to identify factors that differentiate
the subgroups of individuals, as well as factors that predict change within the subgroups. To
our knowledge, no studies have addressed both issues with long-term prospective data. The
present study identified distinct subgroups of young men who follow similar longitudinal
trajectories of depressive symptoms across a 10-year period, from early adolescence (age 14–
15 years) through young adulthood (ages 23–24 years), using the general growth mixture
modeling approach (GGMM). This study also examined specific childhood risk factors, namely
parental, contextual, and individual difficulties from childhood, as predictors of the subgroup
membership and change within each subgroup.
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Heterogeneity of Trajectories of Depressive Symptoms Across Adolescence and Young
Adulthood

Although the patterns and mechanisms of continuity and discontinuity are not fully understood,
due in part to the lack of research on depressive trajectories among men (Hammen & Rudolph,
1996), it is generally accepted that preadolescent boys are more likely to be depressed than are
preadolescent girls (e.g., Anderson, Williams, McGee, & Silva, 1987). However, at
adolescence, girls overall show an increase in depressive symptoms, whereas boys tend to
experience fairly stable or slightly decreasing levels of symptoms (e.g., Garber, Keiley, &
Martin, 2002; Garrison, Jackson, Marsteller, McKeown, & Addy, 1990; Ge, Lorenz, Conger,
Elder, & Simons, 1994; Ge, Conger, & Elder, 2001; Kim, Capaldi, & Stoolmiller, 2003). For
the current sample, using a latent growth curve approach, Kim et al. (2003) found that the mean
level of depressive symptoms in young men slightly decreased from early adolescence (ages
14–15 years) through young adulthood (ages 23–24 years). Using multicohort longitudinal
data, Ge and colleagues (Ge et al., 1994) also found that boys’ trajectories tended to be relatively
flat over time, whereas girls’ trajectories showed a sharp increase between the ages of 12 and
15 years. Interestingly, these studies also suggested significant variations in the average levels
of depressive symptoms across time in young men. Kim et al. (2003) found strong evidence
of individual variability in initial status and growth rates among young men. Similarly, Ge et
al. (2001) found significant variability in the growth factors (initial levels, linear and quadratic
effects) among adolescent boys from Grades 7 through 12. Such variations indicate that there
might be diverse depressive trajectories, depending on a variety of risk factors. Certain
subgroups within the population may have a strong continuity to adult depressive symptoms,
whereas other subgroups may show a trajectory of decreasing or increasing depressive
symptoms to adulthood. There is also indirect evidence that is suggestive of diverse patterns
of depressive trajectories. In studies of the young-adult outcomes of early adolescent depressive
symptoms, outcomes differed depending on the presence of co-occurring conduct problems
(e.g., Harrington, Fudge, Rutter, & Pickles, 1991). Capaldi and Stoolmiller (1999) found that
the co-occurrence of depressive symptoms with conduct disorder in early adolescence
predicted the poorest adjustment in multiple areas of young adult functioning.

Taken together, these findings strongly suggest that clusters of individuals follow similar
patterns over the years and that related mechanisms and outcomes may differ depending on
the patterns of each trajectory. Largely unknown from these studies are (a) how many
subgroups of depressive trajectories there are in the population and (b) whether these diverse
trajectory groups either qualitatively or quantitatively differ.

The first purpose of the present study was to identify distinct subgroups of young men who
follow similar longitudinal trajectories of depressive symptoms from early adolescence
through young adulthood and to examine the topography of each trajectory group. In this study,
different depressive trajectories were identified based on the level of symptom severity
assessed with a continuous measure rather than based on the presence of particular symptoms
or the diagnosis of depression. Drawing upon previous studies, we proposed that there would
be heterogeneity in the course of depressive symptoms over time associated with the nature of
early experiences and subsequent circumstances. Because there are no studies on depressive
trajectories, it is difficult to propose how many or what types of trajectories may exist.
However, research on developmental taxonomic theories in problem behaviors (e.g.,
delinquency) suggest the possibility that adolescents are likely to differ in their growth and
progress in psychopathology as they age (Chung, Hill, Hawkins, Gilchrist, & Nagin, 2002;
Moffitt, Caspi, Harrington, & Milne, 2002; Nagin, 1999); for some, depressive symptoms may
be limited to adolescence, whereas for others, the symptoms are predicted to be recurring or
chronic and to extend into adulthood.
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We expected that there would be at least four distinct trajectory groups, namely persistently
high level, early onset-decreasing, late onset, and a low (or never) depressed group. There is
some evidence that highly depressed children and adolescents are more likely to stay on a
depressed trajectory because an early episode of depressive affect triggers a propensity toward
chronically high levels of depressive symptoms (Nolen-Hoesksema, Girgus, & Seligman,
1992). Accordingly, we hypothesized that a persistently high group of individuals would be
characterized by frequently recurring depressive symptoms over time and would have the
highest prevalence rates of depressive disorders (e.g., major depression). In addition, following
the findings that the majority of adolescent boys tend to have slightly decreased levels of
depressive symptoms over time, we expected that another group of individuals would
experience moderate levels of depressive symptoms in early adolescence, but then show
decreasing levels of depressive symptoms through late adolescence and young adulthood.
Studies have also indicated that some adolescents experience many stressful events as they go
through multiple developmental changes (e.g., psychosocial, physical, and biological changes)
and that stress is significantly associated with elevated levels of depressive symptoms (Ge et
al., 2001; Ge et al., 1994). Consequently, we predicted that an adolescent onset group of
individuals would experience an increase in depressive symptoms during adolescence and
remained elevated through young adulthood. Lastly, several population-based studies
identified a group of individuals with either no or a very few number of depressive symptoms
(e.g., Chen et al., 2000; Kendler et al., 1996); therefore, we expected that there would be one
group with consistently very low levels of depressive symptoms over time.

Early Risk Factors for Trajectories of Depressive Symptoms
The possibility of distinct trajectory subgroups raises the issue of diverse associated
mechanisms. It is reasonable to assume that some factors are more closely related to a specific
subgroup, but may have limited associations with some other groups. Although previous
studies on the heterogeneity of depression did not examine developmental predictors of
different trajectories, findings do suggest that distinct depressive trajectories may be associated
with different factors (i.e., trajectory specific) rather than being influenced by a single common
factor. Risk factors associated with juvenile-onset major depression have been found to differ
from those for adult-onset major depression. Kessler and Magee (1993) found that family
violence, parental psychopathology, and the early death of a parent were associated with
increased risk for juvenile-onset of depression but not adult-onset depression. In addition,
within the juvenile-onset group, children with prepubertal onset tended to have higher rates of
criminality and family discord and lower rates of depressive disorder among relatives,
compared to the postpubertal onset group. Jaffee et al. (2002) also found that the juvenile-onset
group was associated with the highest levels of childhood risk factors (e.g., prenatal difficulties,
motor skill deficits, and parental psychopathology) compared with the adult onset or never
depressed groups. However, as these studies were all based on the static approach (data
collected at one point in time), the factors that would distinguish developmental trajectory
memberships remain unknown, as do predictors of changes (i.e., initial status and growth)
within each trajectory group.

The second purpose of the present study was to examine the effects of parental, contextual,
and individual risk factors from childhood on trajectory memberships and on the longitudinal
course within each trajectory. The development of depressive symptoms was viewed as a
response to the experience of stressors due to environmental and individual difficulties
(Hammen & Rudolph, 1996). Individual difficulties due to the child’s own problem behaviors
(e.g., antisocial behavior and academic achievement) and environmental stressors (e.g.,
multiple parental transitions and low family income) are known as significant risk factors for
the development of depressive symptoms among children (e.g., Downey & Coyne, 1990). In
the present study, parental depressive symptoms, antisocial behavior, family income, and
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parental transitions were examined as parental and contextual risk factors, and individual
difficulties such as childhood academic achievement, antisocial behavior, and negative life
events were examined as individual risk factors. Parental depressive symptoms and parental
antisocial behavior may affect an adolescent’s depressive symptoms either directly through
genetic transmission, or indirectly through poor parenting, increased vulnerability to stress, or
through learning (e.g., Cicchetti & Toth, 1998). The youth’s academic problems and antisocial
behavior indicate developmental failures and problems that generate stress, which are
significantly related to the development of depressive symptoms (Capaldi, 1991, 1992). In
addition, repeated experiences of negative life events in childhood may attenuate resilience
and consequently relate to increased risk of depressive symptoms later in life (Brown, 1993).
Finally, the young men’s childhood depressive symptoms were included to examine the
possible influence of early depressive symptoms on the later development of depressive
symptoms.

It was hypothesized that parental and contextual risk factors in childhood would be likely to
contribute to distinguishing the trajectory memberships, due to an association with the initial
levels, as the early individual risk factors are known to be influenced by the parental and
contextual factors (although the causality was not tested in this study). Therefore, it was
expected that membership in the high-persistent group, which would have higher prevalence
rates of clinical depressive disorders (e.g., major depression, bipolar affective disorder), would
be associated with higher levels of parental antisocial behavior and depressive symptoms,
greater numbers of parental transitions, and lower levels of family income. It was also expected
that the young men’s early individual risk factors would exert a stronger influence on within
group changes over time. Thus, men’s childhood antisocial behavior, depressive symptoms,
academic achievement, and the negative life events would be more strongly associated with
changes within each trajectory subgroup. This conceptualization is based on the failure model
that assumes poor psychosocial skills (e.g., poor academic skills and aggressive behaviors)
lead to repeated failure and rejection in social relations, which generates stress and
subsequently places the children at higher risk for depressive symptoms (Capaldi, 1991,
1992).

Analysis Plan
The present study used a GGMM (Muthén & Shedden, 1999) approach to (a) identify distinct
subgroups of longitudinal trajectories of depressive symptoms; (b) examine how the probability
of membership in each trajectory subgroup was distinguished by parental, contextual, and
young men’s individual characteristics in late childhood; and (c) examine how the same set of
risk factors affected within-subgroup change in depressive symptoms. The statistical
framework for hypothesis testing in GGMM is relatively new, although the basic idea of
identifying distinctive subgroups has a long tradition in psychopathology. Unlike conventional
growth curve modeling, which assumes that individual differences in trajectories are well
described by continuous variability of trajectory properties (i.e., intercepts and slopes for linear
growth models) in the population, GGMM assumes that individuals tend to cluster into distinct
subgroups, each with a different mean trajectory (see Nagin, 1999 and Muthén & Muthén,
2000 for further description) and perhaps with differences in dispersion about the mean. All
models in this study were estimated using Mplus (2.13 and 3.0) (Muthén & Muthén, 1998–
2004).

Analyses were threefold. First, latent trajectories of depressive symptoms from early
adolescence (ages 14–15 years) through young adulthood (ages 23–24 years) were identified
using GGMM. The validity of the trajectory classes was tested by examining the prevalence
rates of clinical levels of depressive disorders across the classes using the data from a diagnostic
interview assessed at ages 25–26 years. Second, univariate analyses were conducted predicting
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class membership, initial status or change within a class, or both. Tests of predictors of class
membership required estimating multinomial logistic regressions, which in turn required
designating one of the latent groups as a reference group and predicting the probability of
membership in a given group versus the reference group. To predict the most substantive
problems with depressive symptoms, the class that showed the highest level of depressive
symptoms was used as the reference group. Latent class by risk factor interactions on initial
status and growth within a class were also tested. Third, the univariate results were used to
guide the multivariate modeling to determine the most compact set of risk factors.

Methods
Sample and Procedure

This study utilized data from the Oregon Youth Study (OYS), an intensive multimethod and
multiagent longitudinal study of 206 boys and their parents. Participants were recruited in 2
consecutive school years (Cohorts I and II in 1983–84 and 1984–85, respectively) through
fourth-grade classes (ages 9–10 years) in higher crime areas of a medium-sized metropolitan
region in the Pacific Northwest. Schools in areas with the highest rates of police-reported
delinquent episodes by juveniles were randomly selected for recruitment into the study, and
all of the boys in all of the fourth-grade classrooms in the selected schools were eligible for
participation in the study, as long as the family spoke English (only one or two families were
ineligible on this criteria). Of the 277 eligible families, 206 agreed to participate in the initial
wave of data collection, and 196 youths (95.1%) still remained as part of the panel 17 years
later (3 of the young men died). The sample was predominantly White (90%) and lower and
working class (75%). At Wave 1 (W1), the average age of the youth was 10.1 years and the
average ages of mothers and fathers were 33.7 and 36.2 years, respectively. A more detailed
description of the sample and recruitment procedures is described in Capaldi and Patterson
(1987).

The young men and their parents participated in assessments every year. Assessments included
structured interviews, questionnaires, phone interviews (W1 and W3 only), home observations
(W1 and W3 only), and videotaped problem-solving interaction tasks (W1, W3, W5, W7, and
W9 only). In addition, school data (e.g., teacher-report questionnaires and school achievement
test records data), court, and Department of Motor Vehicle records were collected annually.
For the present study, predictors were taken from W1, W3, and W5, when full-scale
assessments were conducted. Three exceptions were parents’ antisocial behavior, young men’s
childhood depressive symptoms, and negative life events. Parent’s antisocial behavior was
assessed only at W1 and W2, and the childhood depressive symptoms were assessed in Waves
2 (ages 10–11 years) through 5 (ages 13–14 years). Negative life events were assessed only in
W4 and W5. In order to increase the reliability of the measures, each predictor was developed
by taking a mean of multiple waves’ scores. Young men’s reports of depressive symptoms
were taken from W6 (Grade 9, ages 14–15 years) through W15 (ages 23–24 years).

Measures
To take full advantage of the multimethod and multiagent approach, we developed a construct
to represent each predictor. The development of constructs was guided by the general construct
building strategy that has been used in the OYS (Patterson & Bank, 1986). First, indicators
had to have an acceptable level of internal consistency (i.e., an alpha of at least .60), and items
included in each indicator had to have an item to total correlation greater than .20; secondly,
an indicator had to converge with other indicators designed to assess the same construct (i.e.,
the factor loading for a one-factor solution had to be .30 or higher). Sample items and internal
consistency values for each indicator are described in Table 1.
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Depressive symptoms in adolescence and young adulthood—The Center for
Epidemiological Studies Depression Scale (CES-D; Radloff, 1977) was used to assess
depressive symptoms every year from W6 to W15. The CES-D is a 20-item self-report scale
that was designed to measure depressive symptomatology among adults in the general
population and has been validated in many previous studies with adolescent samples (e.g.,
Garrison et al., 1990). Respondents were asked to report how they felt during the past week
on a 4-point scale ranging from 0 (rarely or none of the time) to 3 (most or all of the time). The
means for the youths’ depressive symptoms ranged from 7.14 (SD = 6.16) to 11.33 (SD = 8.09)
over the 10 years. Correlations of depressive symptoms across years ranged from .23 to .60
and tended to be largest for adjacent years and to attenuate across longer time periods – a typical
pattern for associations of psychopathology over time. Using a cutoff point of 16,1 60.5% (n
= 125) out of 206 men experienced significantly high levels of depressive symptoms at least
once during the 10-year period. Among the men above the cut off, at least once, 60.8% (n =
76) experienced one or more occasions of recurrence of high symptom levels over the period,
suggesting one third of the OYS men experienced two or more episodes of high levels of
depressive symptoms from adolescence through young adulthood.

Depressive symptoms in late childhood—The young men’s depressive symptoms in
late childhood were assessed yearly from Waves 2 through 5 using the Child Depression Rating
Scale (CDRS, Birleson, 1981). The CDRS is an 18-item scale that was designed to assess the
symptomatology of depressive disorders in childhood. Respondents were asked to indicate
whether each statement applied to them during the past week on a three-point scale ranging
from 1 (most of the time) to 3 (hardly ever). Some of the items were reverse coded so that
higher scores of the combined items indicated higher levels of depressive symptoms. The mean
for the young men’s depressive symptoms in childhood ranged from 25.85 (SD = 4.76) to 26.30
(SD = 4.68). A mean of childhood depressive symptom scores over the four waves was
computed.

Antisocial behavior in late childhood—The young men’s antisocial behavior in late
childhood was taken from assessments at W1, W3, and W5 (ages 9–10 through 13–14 years).
The antisocial construct was developed with items from the Teacher Report From of the Child
Behavior Checklist Teacher (CBC-TRF; Achenbach & Edelbrock, 1983), telephone interviews
with the youth, youth self-report interview, peer nomination questionnaires, home
observational data, and interviewer impression. Each measure was standardized and then a
mean score of combined indicators of antisocial behavior was computed. Parent reports of
young men’s childhood antisocial behavior were not included to avoid possible confounded
effects with parental reports of their own psychopathology (i.e., depressive symptoms and
antisocial behavior).

Academic achievement in late childhood—The construct of young men’s academic
achievement was developed with items from the parent report on the CBC, the CBC-TRF;
Achenbach & Edelbrock, 1983), and data from school records including performance on
national achievement tests and grade point average for the year.

Negative life events in late childhood—The perceived negative impact of stressful life
events were assessed with the Junior High Life Experiences Survey (JHLES; Swearingen &
Cohen, 1985) at W4 and W5. Respondents were asked to rate how good or bad each event was
for them on a 7-point scale ranging from a very bad change to a very good change. Items were

1Garrison, Addy, Jackson, McKeown, and Waller (1991) have suggested that a cutoff point of 12 on the CES-D can be used as the best
predictive value when it is used as a screen for major depression among adolescent boys in community samples. However, we chose a
rather more conservative cutoff point of 16.
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reverse coded so that higher scores indicate greater perceived negative impact from the stressful
events. Scores across the two waves were combined and averaged.

Parental antisocial behavior—The construct of parents’ antisocial behavior included three
indicators: number of arrests; number of driver’s license suspensions; and a summary score of
two subscales from the MMPI, namely the Hypomania and Psychopathic Deviate scales.
Parents who scored above a t-score of 70 on either MMPI scale were given a score of 1; if they
scored above 70 on both scales, a score of 2 was assigned; otherwise the score was 0. The arrest
and Department of Motor Vehicles records were collected only at W1, and the MMPI was
assessed at W2.

Parental depressive symptoms—The CES-D was also used to assess parents’ depressive
symptoms at W1, W3, and W5. Parents independently reported their levels of depressive
symptoms. The average score over the three waves was 11.27 (SD = 7.18) for mothers and
9.10 (SD = 5.69) for fathers.

Parental transitions—The number of changes in parental figures from the young men’s
conception prior to W5 (age 13–14 years) was coded as 0, 1, 2, and 3 or more. No parental
transition was coded as 0; a first-time separation (e.g., either single mother or father families)
was coded as 1; a first time repartnering was coded as 2; and further separations and
repartnerings were coded as 3. Seventy three (35.4%) young men were from two biological
parents families, 31 (15%) were from first-time, single-parent families, 61 (29.6%) from first-
time stepparent families, and 39 (18.9%) from families with multiple parental transitions.

Family income—Both parents’ reports on income were averaged at each wave and then
averaged across time. Parents provided an estimate of annual household income, including
child support and any other financial aid. The response categories ranged from 1 (less than
$4,999) to 8 (higher than $40,000) and were converted into a set of dollar categories by
assigning the midpoint of the interval (see Duncan, Brooks-Gunn, & Klebanov, 1994). The
first and the last categories were assigned to $3,500 and $52,000, respectively. Mean family
annual income level over the study period was $19,232 (SD = $11,605.21).

Lifetime diagnosis of depression—Diagnoses of major depression, dysthymia, and
manic and bipolar disorders were determined by using the Composite International Diagnostic
Interview Version 2.1 (CIDI; World Health Organization, 1997), which was administered at
W17 (ages 25–26 years). The CIDI is a fully standardized interview based on the definitions
and criteria of the tenth revision of the International Classification of Diseases (ICD-10; World
Health Organization, 1992, 1993) and the fourth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV; American Psychiatric Association, 1994). Participants
answered the structured questions using a reporting period of lifetime. Twenty eight young
men (14.1%) were diagnosed with either major depression (n = 27) or dysthymia (n = 1) and
four (2%) men were diagnosed with bipolar I manic disorder.

The CIDI has been proved to be valid and reliable in a variety of cultures and setting, with high
interrater reliabilities. Wittchen and colleagues reported that the percentage agreements for all
diagnoses were over 90%, and overall kappa values were also above .90. For out study,
interviewers were trained in a 2-week intensive session, and each interviewer completed at
least two practice sessions under close supervision before working with the OYS men.

Missing data in the young men’s depressive symptoms from Waves 6 to 15 were minimal (i.e.,
the number of participants ranged from 200 to 203 during the study period), only 41 (about
2%) of the 2060 data points were missing, with 184 young men having complete data (10
repeated assessments). Of the 22 young men with partial data, 2 were missing the first 7
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assessments, but the other 20 had 7 or more of the 10 assessments. Missing data in the predictors
(assessed at Waves 1, 3, and 5) were also minimal for the OYS men; for parental and contextual
predictors, only 9 of 1442 (0.6%) and only 4 of 618 (0.6%), respectively, of the data points
were missing. Missing data were more prevalent in the parent variables, largely due to the lack
of a parent figure in the home. Models were estimated using the full information maximum
likelihood (FIML) estimator in Mplus, which allows the inclusion of participants with partial
data on the trajectory variable (CES-D), but not subjects with missing predictor data. Thus, the
sample size given in the tables varies somewhat across models depending on which background
covariates are included.

Results
Distributions of Depressive Symptoms over Time

As a first step, the distributions of the young men’s depressive symptoms were examined for
evidence consistent with a mixture of distributions. As found in Kim et al. (2003), at each wave
(a) there was a mild floor effect such that 8–11% of the sample was at the minimum score of
zero, (b) the distributions exhibited mild positive skewness, and (c) there were a small number
of outliers. Such skewness, outliers, and a floor effect are consistent with a mixture of normal
distributions (latent classes) that differ at least in mean level and possibly also dispersion and
prevalence in the population.

Examination of individual growth curves over the 10 years indicated systematic
heteroscedasticity, or a marked tendency for the year-to-year variability to be higher for those
with overall higher mean levels of depressive symptoms across the 10-year period. A set of
plots demonstrating all the above and other analyses for this study are available from the first
author upon request. In summary, basic univariate and bivariate statistics and growth curve
plots all strongly indicated conditions that depart from the standard linear growth curve
structure and are consistent with population heterogeneity due to latent classes that differ at
least in mean level and possibly covariance structure.

Estimation of the Growth Mixture Model: The Four Identified Trajectory Groups
The first step in analysis involved a basic linear growth model in which, for each individual,
the 10 repeated assessments of depressive symptoms over time were assumed to be adequately
described by a straight line characterized by an intercept (initial status at age 14–15 years) and
slope (change in depressive symptoms per year). Deviations from the straight line are assumed
to be due to time-specific influences, which include the usual sources of measurement error
but also may reflect episodic depressive symptoms. An episode of depression could influence
the severity of the next episode, or episodes of depression could possibly last across two
measurement periods and not be adequately captured by the slope parameter. Thus, the specific
effect of depressive symptoms in one time period on the next time period was tested by
including regression paths from the time-specific influence at time t to the observed depressive
symptoms measure at time t + 1 (i.e., autoregressive effects) (for more details, see Kim et al.,
2003). In addition to parameters for the mean levels of the intercept and slope and the
autoregressive effects, the model had the following free parameters: three for the intercept and
slope standard deviations and their correlation and one for the time-specific standard deviation.
Each latent class in the growth mixture model required these seven growth parameters to
describe growth, plus one population prevalence parameter. Thus, each additional class added
eight parameters to the overall model.

To identify the optimal number of latent classes, the Bayesian Information Criteria (BIC),
which balances goodness of fit with parsimony, was used (Nagin, 1999).2 Initially as classes
are added that improve the model fit, the BIC decreases. As recommended, classes were added
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until the BIC started increasing, and then the model that minimized the BIC was chosen. The
BIC decreased steadily for one through four-class solutions (13387.14, 12943.66, 12916.25,
and 12913.16, respectively) but increased for the five-class model (12938.63), indicating that
the four-class model is optimal.3, 4

In a latent growth mixture model, each individual receives an estimated probability for
belonging in each of the classes (posterior probabilities). Bandeen-Roche and colleagues
(Bandeen-Roche, Miglioretti, Zeger, & Rathouz, 1997) advocated checking model adequacy
by assigning individuals to pseudoclasses, a best estimate of an individual’s true latent class
membership, using the posterior probabilities and a simple randomization scheme (Bandeen-
Roche et at.). The average class probabilities by pseudoclass for the final four-class model
ranged from .85 to .96, whereas the probability of incorrect class assignment was very low,
ranging from 0 to .11, indicating that class discrimination is very good.

Mean trajectories (solid lines) and fitted trajectories (dashed lines) are shown in Figure 1, and
parameter estimates for the model are shown in Table 2. The fitted mean linear trajectories
matched the overall linear trends of the mean class trajectories reasonably well. The departures,
although fairly substantial for Classes 3 and 4, did not suggest any systematic lack of fit from
a linear pattern. Classes 2 and 3 have modest downward trends, but Classes 1 and 4 have flat
trends. The very low group (Class 1, n = 12) consisted of young men who had only a few
depressive symptoms from early adolescence through young adulthood. Individuals in the
moderate-decreasing group (Class 2, n = 70) showed moderate levels of symptoms during
early adolescence, but significantly decreasing levels over time. The high-decreasing group
(Class 3, n = 74) showed fairly high levels of symptoms during adolescence, but significantly
decreasing levels across time. Finally, the high-persistent group (Class 4, n = 50) consisted of
young men who experienced high levels of recurrent depressive symptoms, and the average
level of symptoms remained high throughout the study years.

None of the men in the very low group experienced clinically high levels of depressive
symptoms (cut off of 16 or above), and seven men in the moderate-decreasing group
experienced the high symptom levels only once during the 10-year period. On the other hand,
91.9% (n = 68) out of 74 men in the high-decreasing group experienced the high symptom
levels at least once from adolescence through young adulthood, and more than one half of those
men (n = 36) experienced two or more episodes of such high levels of symptoms during the
period. All of the 50 men in the high-persistent group experienced the high symptom levels at
least once, and 80% of them (n = 40) had recurrent high symptoms during the study years.

Boxplots of the depressive symptoms distributions by class revealed striking latent class
differences not evident in the mean trajectories (Figure 2). The variability within each class
appeared fairly constant across time points, but was associated with class membership, such
that the very low group had the least variability, followed in order by the moderate-decreasing
group, the high-decreasing group, and the high-persistent group. Thus, by allowing for different
levels of variation in growth curve factors and time-specific variation across classes, the growth
mixture approach was successful in modeling the systematic positive relation between the mean
level and variability of depressive symptoms (heterscedasticity) noted above.

Table 2 shows estimated parameter values for all four classes. The three lowest classes differed
primarily quantitatively with initial level or mean level across time being the major determinant
of class differences. The higher the class initial starting point or mean level, the greater the

2Estimation of mixture models are affected by the presence of local solutions, which appear to computer search algorithms to be the best
solution (i.e., maximized likelihood), when other solutions may exist that have higher likelihoods. To prevent this, the start values were
perturbed randomly to initiate the search from 100 different locations of the parameter space.
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downward trend over time and the greater the magnitude of long-term variation (intercept and
slope) and time-specific variation. The highest class, however, appeared qualitatively different
from the other three classes in that it started highest, but did not decline over time, and showed
no variation in long-term linear trends. In addition, it had the highest level of time-specific
variation. The high-persistent group also had a small, positive autoregressive effect that was
absent from the other three classes. The effect only accounted for 2% of the total variance in
depressive symptoms across time, however, with the intercept or average level accounting for
10% and the current specific effect for 88%. Thus, the majority of variation in the high-
persistent group was accounted for by episodic effects.

Prevalence of Depression Diagnoses by Trajectory Groups
As a way to validate the trajectory classification, life-time diagnoses of depression assessed at
ages 25–26 years were examined for each latent class. No one in the very low group and only
5.7% of the individuals in the moderate-decreasing group were diagnosed with depressive
disorders. On the other hand, 20% of the individuals in the high-decreasing group and 29.2%
of the individuals in the high-persistent group were diagnosed with depressive disorders. These
differences were highly significant, χ2 = 14.57, df = 3, p < .002. Thus, the probability of lifetime
diagnosis of depressive disorder was highly related to the latent class membership.

Univariate Predictors of Latent Class Membership and Initial Status and Change Within Class
Next, the effects of parental, contextual, and individual risk factors from childhood on the
trajectory memberships and on the longitudinal course within each trajectory were examined.
An extensive set of plots aimed at checking the linearity of class and within class regressions
is available from the first author upon request. Separate analyses on maternal (n = 197) and
paternal (n = 147) depressive symptoms on all models tested indicated their main effects were
similar. Therefore, for the sake of parsimony, a mean score of maternal and paternal depressive
symptoms was computed and used for further analyses, with one exception. An interaction
between maternal and paternal effects in predicting class membership was expected (see Kim
et al., 2003), and these are presented later in separate analyses. In contrast, separate analyses
on maternal (n = 189) and paternal (n = 130) antisocial behavior indicated that only paternal
antisocial behavior was significant. Because there were no a priori hypotheses concerning the
interaction of maternal and paternal scores (also no significant interaction effect was found in
previous work; see Kim et al., 2003), only the paternal score was further considered. Table 3
presents latent class means and standard deviations of the childhood risk factors included in
the further analyses, and the global three degree of freedom chi-square test statistic for the class
regression model (explained below) for each risk factor.

Next, a series of nested chi-square tests was run separately for each risk factor that would help
determine whether the given risk factor predominantly predicted class membership, growth
within classes, both, or neither. First, three models were tested for each predictor, namely a
class regression model, a within class model, and a full model. The class regression model
examined associations between each predictor and class membership in a three degree of
freedom chi-square test without including effects of the predictor on within class growth. A
significant chi-square indicates that the predictor significantly discriminates between at least
two classes. The within class regression model examined the association between each
predictor and intercept and slope within each latent class in an eight degree of freedom test
without including effects of the predictor on class membership. A significant chi-square
indicates that the predictor significantly predicts intercept or slope in at least one class. The
full model with 11 degrees of freedom simultaneously tested both types of effects. The
comparison between the full model and the class regression model provides an eight degree of
freedom nested chi-square test of the within class regressions over and above the class
regressions. Likewise, comparing the full model to the model with only within class regressions
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provides a three degree of freedom nested chi-square test of the class regressions over and
above the within class regression. No results from the global chi-square tests are shown because
of space limitations, but the complete table is available from the first author upon request.

First, findings indicated, taking into account effects on class membership, that all risk factors,
except parental transitions and family income, were significantly associated with growth within
class. Second, taking into account within class growth, parental transitions, family income,
childhood academic achievement, childhood depressive symptoms, and negative life events
were significantly associated with class membership. In addition, parental depressive
symptoms were marginally associated with class membership. Paternal and young men’s
antisocial behavior did not predict class membership when within class growth was accounted.
These findings indicate that childhood academic achievement, depressive symptoms, negative
life events, and parental depressive symptoms have genuine effects on class discrimination and
within class growth.

Because our main interest was in qualitative differences among the groups, the ability of a
given predictor to (a) uniquely discriminate the high-persistent class from the other three
classes and (b) predict growth better in some classes than others was tested. If either of these
conditions holds, analysis of predictor effects provides additional evidence for qualitative
differences among the groups beyond that obtained from just analyzing the trajectories (see
discussion above in reference to Table 2). Class 4 was the reference class for the multinomial
logistic regressions, thus a given predictor uniquely discriminated Class 4 from the other three
classes if the constrained model with the three class regression coefficients forced to be equal
fitted as well as the more general model where the three class regressions were freely estimated.
Predictor by latent class interactions are indicated when the more general model with all
predictor to intercept and predictor to slope effects freely estimated fits better than the more
constrained model that forces each effect to be equal across all the latent classes.

Findings from the global chi-square tests (not shown but available upon request) indicated that
only childhood depressive symptoms and family income (albeit marginally significantly)
discriminated among the three lowest trajectory classes, whereas parental transitions, parents’
depressive symptoms, childhood academic achievement, and negative life events significantly
discriminated the high chronic class from the other three classes. Findings from the tests to
examine differential within class effects on growth indicated that only the effects of childhood
academic achievement were significantly different across classes. On the other hand, paternal
antisocial behavior, parents’ depressive symptoms, childhood antisocial behavior, childhood
depressive symptoms, and negative life events predicted within class growth similarly across
all classes.

Based on these global chi-square tests, a final univariate model was estimated for each
predictor. These results are Shown in Table 4 and include prediction to class membership,
intercepts, and slopes. With few exceptions, the specification of each univariate model took
into account the results of the global tests, so for example, if the class regressions were all equal
for a given predictor, that specification was included in the final univariate model for that
predictor. The only exceptions to this general approach were for the class regressions of family
income and the within class regressions for paternal antisocial behavior and childhood
depressive symptoms where a somewhat more liberal approach was taken. Even though the
chi-squares for these three predictors were only marginally significant, fewer constraints were
used in the final models because the p levels were less than .10 (p = .054, p = .087, and p = .
059, respectively). Thus for these three predictors, the indicated results should be interpreted
cautiously.
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As described above, parental transitions uniquely discriminated the high-persistent group from
the other three trajectory classes. The estimated class regression effect shown in Table 4 is
negative, indicating that the more transitions, the higher the probability of membership in the
high-persistent group and the lower the probability of membership in the other three groups.
Family income discriminated only the very low group from the high-persistent group. The
estimated effect was positive, indicating that the higher the income, the higher the probability
of membership in the very low group and the lower the probability of membership in the high-
persistent group.

Paternal antisocial behavior and young men’s childhood antisocial behavior predicted only
within class growth. The effects of paternal antisocial behavior were somewhat different in the
very low group versus the other three groups. For the moderate-decreasing, high-decreasing,
and high-persistent groups, paternal antisocial behavior was significantly and positively related
to intercept and significantly and negatively related to slope. Thus, it predicted a higher level
of depressive symptoms at ages 14–15 years, but also recovery over time within the three
elevated groups. Neither effect was significant for the very low symptoms group. Childhood
antisocial behavior was significantly and positively related to initial status, but nonsignificantly
related to slope for each group.

Four variables predicted class membership and within class growth, namely parents’ depressive
symptoms, childhood academic achievement, childhood depressive symptoms, and negative
life events. Each of these, except childhood depressive symptoms, uniquely discriminated the
high-persistent group from the other three, with parents’ depressive symptoms and negative
life events predicting a greater likelihood of being in the high-persistent class and childhood
academic achievement predicting a lower likelihood. Childhood depressive symptoms,
however, only discriminated the very low group from the high-persistent group, with the effect
being in the expected direction. The within class effects on growth were equal across the classes
for parents’ depressive symptoms and negative life events. Parents’ depressive symptoms had
a significant effect on initial level of symptoms in the expected direction, but no significant
effect for slope. Negative life events also had a positive significant association with initial
symptom levels, but a significant negative impact on slope. Thus, the negative effects of these
factors on depressive symptoms in early adolescence tended to ameliorate over time. Childhood
depressive symptoms had a significant association with symptom levels at ages 14–15 years
across the classes, but the effects on slope varied across classes (being significant and positive
in the very low symptoms group and significant and negative in the other three classes). This
indicates that the young men in the lowest symptom class who had higher levels of depressive
symptoms in childhood were the most at risk for growth over time in symptoms, whereas young
men in the three elevated classes showed some improvement over time. Childhood academic
achievement had significant effects in the moderate-decreasing group and high-decreasing
group, predicting to lower initial symptom levels and to growth or increase over time in
symptom levels. Effects for the very low group and the high-persistent group were
nonsignificant.

In prior work (Kim et al., 2003), a synergistic interaction was found, such that there was a
significantly stronger association between maternal depressive symptoms and the initial and
across time levels of depressive symptoms in families where the father was above the sample
median (eight on the CES-D) for depressive symptoms, compared with families where the
father was at or below the sample median. The same effect was checked in predicting class
membership in the growth mixture models. A similar pattern was found, but it was limited to
discriminating Class 1 from Class 4, and it was not strong enough to be significant at the .05
level (p = .13).
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Multivariate Prediction Models
In order to identify a more compact set of risk factors for predicting latent class membership
and initial status and change within latent class, a series of multivariate predictor models was
fitted using the 202 subjects who had complete data on all the predictors except for paternal
antisocial behavior. Prediction of latent class was conducted first. All predictors that had
significant effects on class membership from the univariate analyses were entered, using the
same pattern of equality constraints. A simple backwards elimination procedure was used to
arrive at the most parsimonious set of predictors of class membership. In the multivariate
model, parents’ depressive symptoms and negative life events uniquely discriminated the high-
persistent group from the other classes (χ2 = 7.85, df = 1, p < .01 and χ2 = 6.82, df = 1, p < .01,
respectively), and childhood depressive symptoms discriminated the very low and moderate-
decreasing groups from the high-persistent group (z = −4.73, p < .001, z = −2.19, p = .03,
respectively), but failed to discriminate the high-decreasing group from the high-persistent
group (z = 0.36, p = .72).

Once the compact set of class predictors was identified, their effects on initial status and change
within class were tested, and the effects of the other predictors that had significant within class
regressions in the univariate analyses were added (childhood antisocial behavior and academic
achievement). For all predictors, the same pattern of equality constraints as in the univariate
analyses was used. Only two variables had unique significant within class effects. Negative
life events had a significant positive effect on the intercept and a nonsignificant negative effect
on the slope in all classes (z = 3.35, p < .001 and z = −1.32, p = .19, respectively). Childhood
depressive symptoms had a significant positive effect on initial status in all classes (z = 4.21,
p < .001), a marginally significant positive effect on slope in the very low class (z = 1.90, p = .
057), and a significant negative effect on slope in the remaining three classes (z = −4.02, p < .
001).

The multivariate analyses differed from the univariate models in two main respects. First, the
within class effects of childhood antisocial behavior and academic achievement were
eliminated by the within class effects of childhood depressive symptoms and negative life
events. Although mediation was not formally tested, it appeared as though these effects were
mediated by childhood depressive symptoms and negative life events. Second, childhood
depression did not discriminate Class 2 from 4 in the univariate model, but did in the
multivariate model. The effect was close to being significant in the univariate models (z =
−1.60, p = .11), but failed to make the standard .05, cutoff and marginally significant in the
multivariate models (z = −2.19, p = .03). It does appear, however, that including the other
predictors somewhat sharpened the effects of childhood depression on class discrimination.

Discussion
In this study, a model with four latent linear growth trajectory classes best captured
heterogeneity in the 10-year course of young men’s depressive symptoms from early
adolescence to the mid 20’s. The four classes were labeled based on the fitted mean growth
curve within each group as (a) high-persistent, (b) high-decreasing, (c) moderate-decreasing,
and (d) very low. Consistent with our hypothesis, this finding indicates that there may be
heterogeneous subgroups of young men who follow unique trajectories of depressive
symptoms from early adolescence through young adulthood. Differences among the three
lowest classes in trajectory parameters seemed largely quantitative rather than qualitative. As
the level of depressive symptoms over time increased across these groups, the young men
showed more variability in levels of depressive symptoms, both within and across time, and
more tendency for the levels of symptoms to decrease (i.e., improve). The high-persistent
group, however, departed from this pattern. Although the high-persistent class did have the
highest time-specific variability, the young men in this class maintained their symptom levels
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over time, showed no significant variability around slope (i.e., direction of change over time),
and showed no association between initial level and change over time. In addition, in the high-
persistent class there was a small autoregressive effect indicating some effect of depressive
symptoms in the prior period on current levels of symptoms. These findings suggest that the
lowest three classes differ from each other in degrees of depressive symptoms and show some
recovery from early adolescent symptom levels over time. In contrast, the high-persistent class
differed in a qualitative way from the other three classes; not only did they show a higher
average level of depressive symptoms, but the high average level was stable over time.

A marked positive relation was found between the mean level and the variability of the
depressive symptoms that departs from the standard growth curve model. It could be this feature
that was largely responsible for the superior fit of the four-class model, despite the lack of
qualitative differences among the three lower classes. It is also possible that psychometric
properties of the CES-D partially accounted for the fact that a four-class model fit better than
three- or two-class models, as floor effects, skewness, and outliers are departures from
normality that can create classes (Bauer & Curran, 2003; Muthén, 2003). However, they were
not extreme in these data. Thus, particularly given that the episodic nature of depressive
symptoms is well known, the patterns found are likely to be characteristic of longitudinal
differences in experiences of depressive symptoms over time, rather than a psychometric
artifact of the data.

The probability of a lifetime diagnosis of depression was strongly related to latent class
membership, and the high-persistent group had the highest rate. The persistently high average
level of depressive symptoms for the high-persistent group and the high time-specific variance,
which indicates an episodic pattern for the individuals in the group, suggests an underdiagnosis
of lifetime cases at ages 25–26 years. Although it is possible that there can be relatively high
symptom severity without meeting the diagnostic criteria, this could also either be due to issues
with the DSM-IV diagnostic system or the CIDI interview. It is likely that at least part of the
discrepancy is due to poor retrospective recall. It has been suggested that lay-administered
diagnostic interviews such as the DIS or CIDI tend to underestimate prevalence rates (Eaton,
Neufeld, Chen, & Cai, 2000; Murphy, Monson, Laird, Sobol, & Leighton, 2000). It is also
possible that others in the group may meet diagnostic criteria for a depressive disorder in the
future. The high-decreasing group also had a relatively high rate of diagnosis of depressive
disorders, suggesting that they also deserve attention regarding prevention. Although they did
decrease in symptoms levels over time, they were still at an elevated level of depressive
symptoms at age 24 years, relative to the two lower groups.5 Future studies should look into
the timing of onset of the diagnoses for these two elevated trajectory classes and try to map
out course characteristics of symptoms before and after the onset.

One of the unexpected findings was the small proportion of the sample in the very low group
(only 5.8%) and the relatively high proportion in the high-persistent group (24.2%). Typically,
men are thought to have low rates of depressive symptoms compared to women, but these
findings suggest that there is a substantial subgroup of young men who suffer from high rates
of recurring symptoms. It could be that the prevalence of high and persistent symptoms is

5The mean curve represents the average group trajectory when within class variability is allowed. Individual’s true trajectories may
deviate from the average. When within class variability is not allowed, then the mean curve represents the “true” curve for each individual
in the group. Because we allowed within class variability as the evidence seemed to indicate it was important, the interpretation varies
according to whether within class variability is allowed in a particular class or not. In the specific case of the high-persistent group, we
allowed within class variation on the single growth curve factor that represented their average level across time. Thus, not all individuals
had the same “true” average level over time; some were higher and some were lower, and the average curve is the average of all the
individuals in the class. Time-specific influences represent both measurement error and real depressive symptoms that are peculiar to a
particular point in time. So the mean curve is the true developmental curve, whereby developmental we mean long-term change over
time, subject to the caveats given above.
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higher for at-risk men than for an unselected group. This is likely given that several family risk
factors were associated with membership in the high-persistent trajectory group.

Another somewhat unexpected finding was that there was no adolescent onset trajectory class.
This may be partly because the model was estimated over 10 years to the mid 20s rather than
just over the adolescent period. In addition, variation around the intercept and slope was
allowed within groups; thus, some boys with increasing patterns of symptoms were
accommodated within the groups. Studies have suggested that adolescents are at greater risk
for depressive symptoms as they experience multiple developmental challenges (e.g., Petersen,
Sirigiani, & Kennedy, 1991). However, adolescent onset of depressive symptoms appears to
be more prevalent for adolescent girls than for boys (e.g., Cyranowski, Frank, Young, & Shear,
2000), perhaps because girls are either more likely to be exposed to stressful environments or
are more sensitive to such stressors (Compas & Wagner, 1991; Ge et al., 1994). It is also
possible that there is a subgroup of men who develop depressive symptoms in their late 20’s
or early 30’s, and the present study did not extend to this age period. As there are only a few
long-term research studies that have followed men into adulthood, it is difficult to know just
when men are particularly vulnerable to the development of depressive symptoms. This issue
definitely warrants further investigation.

Consistent with the general hypothesis, it was found that some early risk factors predicted only
class membership, some predicted only growth within class, and some predicted both.
However, the hypothesis that contextual and parental risk factors would predict class
membership and individual risk factors would predict change within class over time was only
partially supported. Parental transitions and family income predicted only class membership
and not growth within classes. Young men’s childhood antisocial behavior and paternal
antisocial behavior predicted only growth within classes. Academic achievement, parental
depressive symptoms, childhood depressive symptoms, and negative life events predicted class
membership and growth within classes. It is possible that paternal antisocial behavior and
parents’ depressive symptoms are closely related to interpersonal contexts within which
parents’ psychopathology influences their children through poor parenting and poor
interactional skills. In addition, poor academic skills, early onset of depressive symptoms, and
the experience of multiple negative life events in childhood appear to exert strong influence
on the longitudinal course of depressive symptoms for all of the trajectory groups.

In general, risk factors from childhood predicted initial status positively and slope negatively,
indicating that the young men showed some recovery over time from the effects of these risk
factors, perhaps either due to distance in time from the risk factor (e.g., negative life events),
an improvement in the level of the risk factors, or due to decreased exposure to the risk factor.
For example, it is normative for youth to spend less time with parents as they mature; thus,
parental risk factors may become less influential. Risk factors in childhood may also become
less salient with age. Boys who experienced depressive symptoms due to poor academic
achievement may later experience success in a manual job that does not require those skills.
The only significant exception to the pattern of prediction from risk factors to higher levels of
initial status and to some recovery over time was that childhood depressive symptoms predicted
some increase over time for the very low class.

An important finding of the study is that four of the significant predictors of depressive
trajectory membership uniquely discriminated the high-persistent group from the other three
groups, including parental transitions, childhood academic achievement problems, parents’
depressive symptoms, and negative life events. On the other hand, family income and childhood
depressive symptoms primarily discriminated the very low from the high-persistent group.
Most notably, these two predictors failed to discriminate the moderate-decreasing and the high-
decreasing group from the high-persistent group. Thus, the class prediction results strongly
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support a qualitative distinction between the high-persistent group and the other three trajectory
groups. The findings also suggest that the very low class may be qualitatively different from
the other classes, although the small size of the very low group, the modest significance levels
of the effects, and the lack of qualitative differences in the trajectories themselves make this a
tentative finding. These findings strongly suggest that mechanisms related to the development
of such symptoms should be understood with respect to different lifetime trajectories.

Results for the multivariate prediction models indicated that only three predictors uniquely
contributed to class discrimination, namely parents’ depressive symptoms, negative life events,
and childhood depressive symptoms. The former two uniquely discriminated the high-
persistent class from the other three classes, but the latter discriminated the high-persistent
from the very low class and the moderate-decreasing class only. The latter two factors also
predicted initial status or change within classes. The effects of childhood depressive symptoms
on slope interacted with latent class, such that it positively and significantly predicted growth
for the low group but negatively and significantly predicted growth in the other three classes.
Although many studies have consistently indicated strong associations of these factors with
the continuity of depressive symptoms in young adulthood (Harrington, Rutter, & Fombonne,
1996), most of the studies were based on a variable-centered approach and consequently were
unable to address differential vulnerability to risk factors for individuals with different
depressive trajectories. The unique aspect of the present study is that findings showed more
specific prediction effects associated with the development of depressive symptoms in young
men.

The nature of the mechanism through which parents’ depressive symptoms, men’s childhood
depressive symptoms, and negative life events operate to predict trajectory membership and
longitudinal changes within each trajectory remain unclear. Parental depressive symptoms are
known as significant risk factors for their children’s longer-term vulnerability to high levels
of similar symptoms (e.g., Downey & Coyne, 1990). However, to what extent this effect is due
to direct genetic effects, to direct learning, or to some mediated effect, such as through a poor
parent-child relationship, cannot be answered from our study. Replication and extension of the
findings of the present study to samples representative of populations with differing
characteristics is necessary. Given the nature of the present sample (i.e., at-risk for antisocial
behavior), generalizability of the findings might be limited. Using the CES-D, Garrison et al.
(1990) reported mean levels of 11.66 through 13.98 for White male high school students. The
overall mean levels of the present sample over the 10 years (from 7.71. to 11.33) are somewhat
lower than that of Garrison et al’s. However, few studies have examined depressive symptoms
of adolescent males through young adulthood, therefore, it is difficult to evaluate the present
findings with respect to other studies in terms of relative levels of depressive symptoms over
an extended time. Furthermore, it is likely that the number and pattern of depressive trajectories
identified in the study were limited because of the relatively small sample size, although
Sampson, Laub, and Eggleston (2004) found that estimates of the number of classes tended to
stabilize at an N of around 200. Future studies should try to extend to culturally and ethnically
diverse samples as well as to women. In addition, the depressive trajectory in the present study
started at ages 14-15 years and did not include childhood, an important period for the
development of depressive symptoms. Extension to younger ages would provide a more
complete picture of the developmental course of men’s depressive symptoms. Future studies
are also encouraged to use a variety of different measures of depressive symptoms.

The present study did not test any specific theory regarding the associations of stress to
depressive symptoms. However, findings from our study can be used to refine the extant
theories. It is possible to test different diathesis-stress models for different subgroups. Some
of the diatheses could be unique to some groups, some could be common across two or more
subgroups, and the same could be true for the stressors. Such an effort can also help clinicians
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to identify individuals at different levels of risk and accordingly to develop treatment programs.
Lastly, the study did not include any time-varying covariates, such as negative life events or
social support. Certainly early risk factors cannot fully explain the longitudinal course of men’s
depressive symptoms. It is possible that the youths’ subsequent experiences during adolescence
and young adulthood are uniquely related to trajectory membership and growth within each
group. Proximal time-varying factors would enhance our understandings of the developmental
courses of depressive symptoms.

It is possible that some of the parental influences on the men’s depressive symptoms could
have been underestimated because of the way the parental predictors were constructed in this
study. Indicators for parents’ depressive symptoms were taken from a self-reported measure
of depressive symptoms (e.g., CES-D) assessed at three waves rather than from lifetime
diagnostic interviews. Therefore, the actual level of parental depressive symptoms and its
association with the men’s depressive symptoms may have been underestimated.

Despite these limitations, this study is the first, to our knowledge, to study diverse longitudinal
trajectories of depressive symptoms and to examine childhood risk factors predicting the class
membership as well as within class development. Harrington and colleagues (Harrington et
al., 1996) called for a need to examine whether there are subgroups of individuals that have
particularly strong continuities into adulthood. However, because of the lack of efforts to
differentiate distinctive depressive trajectories, particularly for men, little is known about
prototypical subgroups of individuals with similar trajectories. The present study represents a
potentially important first step toward identification of subgroups of individuals who follow
similar trajectories of depressive symptoms. The fact that there are multiple depressive
trajectory subgroups and that different factors are related to the trajectory membership and
growth within each class calls for the need to further refine our theories as well as treatment
programs. Researchers and clinicians should be aware of the possibility that individuals with
depressive symptoms are developmentally heterogeneous. Ignoring this issue could obscure
important differences among individuals, which then can render ineffective design of
prevention or intervention programs. It is our belief that findings from the study provide
interesting insight for future study that can improve the current knowledge on the long-term
depressive trajectories. An important next step includes the examination of differential
outcomes for each trajectory.
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Figure 1.
Mean class trajectories (solid lines) and fitted mean trajectories (dashed lines) for depressive
symptoms.
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Figure 2.
Boxplots of depressive symptoms distributions by latent class.
Means are indicated by an open circle and are connected by a solid line within each class. The
median is indicated by the white band in the middle of the boxplot. The notched region around
the median is an approximate 95% confidence interval.
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Table 3
Means and Standard Deviations for Childhood Risk Factors Across Four Trajectory Classes

Very low group Moderate-
decreasing group

High-
decreasing group

High-
persistent group

X2(3)

Contextual factors
 Parental transitions .67 (.99) 1.10 (1.17) 1.42 (1.12) 1.67 (1.10) 11.72**
 Family income 28921 (15804) 21316 (11829) 17634 (10484) 15679 (10114) 10.94*
 Paternal antisocial behavior 7.27 (2.95) 8.39 (5.42) 9.62 (5.61) 10.20 (6.43) 2.73
 
Parental depressive symptoms

8.39 (2.95) 10.08 (5.23) 10.38 (6.02) 12.96 (7.40) 16.94***

Young men’s individual factors from childhood
 Antisocial behavior −.36 (.85) −.07 (.85) −.11 (.77) .35 (.97) 10.53*
 Academic achievement .44 (.94) .10 (.79) −.03 (.78) −.22 (.78) 8.79*
 Depressive symptoms 22.73 (1.26) 25.13 (3.29) 26.78 (3.66) 27.10 (3.18) 35.20***
 Negative life events 1.75 (2.38) 3.36 (3.56) 4.16 (3.75) 6.09 (3.69) 27.33***

*** 
p < .001.

**
p < .01.

*
p < .05.
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