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Abstract

The study used person-oriented analyses to identify subgroups of individuals who exhibit different
patterns of depressive and anxiety disorders over the course of adolescence and young adulthood.
Using latent class growth analysis, six trajectory classes were identified. Two classes were mainly
characterized by depressive disorders; one was mainly characterized by anxiety disorders; two
were characterized by temporally different patterns of comorbidity; and one class was
characterized by the absence of psychopathology. Classes characterized largely by depressive
disorders differed in persistence and degree of comorbidity with anxiety disorders. Classes that
were characterized by anxiety disorders differed in persistence, age of onset, and constellation of
specific anxiety disorders. Female participants were more likely to belong to classes characterized
by fluctuations in the course of depressive and anxiety disorders; sex differences were not
observed in classes characterized by persistent depressive and anxiety disorders. Offspring of
depressed parents were more likely to have a depressive course, whereas offspring of parents with
anxiety disorders tended to have a course characterized by anxiety disorder. The findings indicate
that several subgroups of adolescents exist with distinct longitudinal trajectories of depressive and
anxiety disorders, and these trajectory classes are associated with different risk factors.

Keywords
depressive disorder; anxiety disorder; comorbidity; transmission; longitudinal studies

Depressive and anxiety disorders frequently co-occur in both children and adults [1,2]. For
example, in the National Comorbidity Study - Replication, of individuals with a depressive
disorder, 59% had a lifetime diagnosis of an anxiety disorder [3]. In her review, Clark [4]
found that 56% of individuals with a depressive disorder had a lifetime anxiety disorder;
rates of depressive disorders in individuals with anxiety disorders varied from 20%—-63%,
depending on the type of anxiety disorder.

Many studies have examined the relationship between depressive and anxiety disorders over
time. One methodology relied on cross-sectional and retrospective designs, and generally
found that the onset of anxiety disorders typically occurs before the onset of depressive
disorders in adults [3-7] and youth [8], although dysthymia was found to precede anxiety
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disorders in a few studies [7,9]. It is unclear how recall biases influence these results and
these cross-sectional studies have not focused on bidirectional relationships between these
disorders.

A second approach has involved examining temporal associations between depressive and
anxiety disorders using prospective longitudinal designs with clinical, community, and high-
risk samples of children, adolescents, and adults. These methods provide the opportunity to
examine bidirectional associations between disorders and developmental effects that may
partially account for comorbidity. Studies of high-risk samples, as indexed by a family
history of depressive disorders [10-12], and community samples of youth who are assessed
through childhood and/or adolescence [13-15] find that anxiety often precedes depressive
disorders throughout childhood and adolescence. Studies of clinical populations with
longitudinal assessments of psychopathology find bidirectional relationships between
depressive and anxiety disorders [16,17] in samples of youth. Existing longitudinal research,
however, has largely relied on follow-up periods within the same broad developmental
period (i.e., childhood; adolescence) or between adjacent developmental periods (e.g.,
childhood and early adolescence).

A third approach has been to examine the structure of internalizing psychopathology over
time [18-20]. These methods conceptualize depressive and anxiety disorders as resulting
from shared underlying vulnerability factors. For example, two recent longitudinal
epidemiological studies examined the relation between depressive and anxiety disorders
over multiple developmental periods and found that both shared and unique factors
influence depression and anxiety [18,20].

Another potential approach to studying the longitudinal relation between depressive and
anxiety disorders involves examining within-person trajectories of depressive and anxiety
disorders over time using latent growth curve modeling or hierarchical linear modeling
procedures. A number of studies have used these techniques to examine changes in
depressive symptoms across adolescence [21] and from adolescence through early young
adulthood [22-24]. Others have examined the course of depressive disorders in conjunction
with the development of other disorders during adolescents [25-27]; however, we are not
aware of any study examining the simultaneous trajectory of depressive and anxiety
disorders across multiple developmental periods.

Studies examining the relation between depressive and anxiety disorder using variable-
centered data analytic approaches assume that associations between variables are largely the
same across all individuals in a population. However, it is possible that distinct subtypes of
individuals demonstrate different relations between depressive and anxiety disorders over
time. Person-centered approaches, like growth curve analysis, allow for heterogeneity of
developmental trajectories but do not identify subgroups of individuals who exhibit similar
trajectories. In order to detect such unobserved subgroups, it is necessary to utilize newer
person-centered data analytic approaches designed to identify distinct trajectory classes [28],
such as latent class growth analysis (LCGA) [29]. LCGA is a longitudinal extension of
latent class analysis that examines the possibility that relatively homogenous subgroups of
individuals can be extracted from longitudinal data based on the growth trajectory of
individuals. Additionally, in this analytic approach, the trajectories of depressive and anxiety
disorders can be estimated simultaneously. No studies, to our knowledge, have examined the
conjoint trajectories of depressive and anxiety disorders simultaneously using this approach.

The present study examines the conjoint trajectories of depressive and anxiety disorders
from adolescence through late young adulthood in the Oregon Adolescent Depression
Project (OADP) [30] using LCGA [29]. Based on findings that anxiety disorders typically
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precede depressive disorders, we expected to identify a class of individuals who have an
initially high probability of anxiety disorder that precedes an increasing probability of
depressive disorder. Additionally, based on theory and empirical evidence that depressive
and anxiety disorders have both overlapping and distinct vulnerabilities [31,32], we
expected to find a class of individuals with high probabilities of having both depressive and
anxiety disorders; depressive disorders only; anxiety disorders only; and neither depressive
nor anxiety disorders. As anxiety disorders tend to be relatively persistent, we anticipated
finding a class of individuals with a consistently high probability of anxiety disorder over
time. Finally, as depressive disorders can be chronic or episodic, we anticipated that several
trajectory classes of depressive disorders would be identified that differ with respect to
persistence over time.

To assess the meaning and validity of the trajectory classes, we explored whether the
identified classes were associated with different patterns of internal and external correlates.
These patterns might allow for the identification of common and specific risk factors for
various forms of internalizing psychopathology. For example, shared risk factors associated
with both trajectories of depressive and anxiety disorders could form the basis for general
preventative efforts. Conversely, unique risk factors might highlight a group with specific
temporal patterns of risk, which would suggest timing for prevention strategies. We
examined four sets of factors that may be associated with depressive and anxiety disorders.
First, we tested whether trajectories differed as a function of the specific depressive and
anxiety disorder(s) present. Additionally, as both depressive and anxiety disorders
frequently co-occur with substance use disorders (SUD; 33), we examined the associations
between trajectory classes and lifetime SUD. Some suggest that comorbidity between SUD
and depressive disorders represents a distinct subtype of disorder, which may partially
explain observed heterogeneity of the course of disorder (34,35).

Second, we examined associations between family history of psychopathology and class
membership. Parental depression is one of the best established risk factors for developing a
depressive disorder [36]. Similarly, parental anxiety disorders are associated with elevated
rates of anxiety disorders [37,38]. We expected that trajectory classes characterized by a
preponderance of depression would be associated with parental history of depressive
disorders, and trajectory classes that were characterized by anxiety would be associated with
parental history of anxiety disorders. Additionally, there is conflicting evidence concerning
the independent or co-transmission of internalizing disorders and SUD. Some work finds
that offspring of parents with SUD develop later depressive and anxiety disorders [39,40];
while others (41) do not. Thus, we examine the associations between class membership and
parental SUD.

Female gender is a robust correlate of both depressive and anxiety disorders [42]. Hence, we
also examined the association between gender and class membership.

Fourth, we explored associations between retrospective measures of childhood physical and
sexual abuse and trajectory class membership, as early adversity has been found to be
associated with onset of both mood and anxiety disorders [43], as well as with persistence of
mood disorders [44].

The OADP [30] is a longitudinal study of a large cohort of high school students who were
assessed twice during adolescence, a third time at an average age of 24, and a fourth time at
an average age of 30. Participants were randomly selected from nine high schools in western
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Oregon. A total of 1,709 adolescents (ages 14-18; mean age 16.6, SD = 1.2) completed the
initial (T,) assessments between 1987 and 1989, with a 61% participation rate.
Approximately one year later, 1,507 of the adolescents (88%) returned for a second
evaluation (T,). Written informed consent was obtained from each participant (and guardian
when participant was under 18). Differences between the sample and the larger population
from which it was selected, and between participants and those who declined to participate
or dropped out of the study before T,, were small [30].

All adolescents with a history of major depressive disorder (MDD) (n = 360) or a history of
non-mood disorders (n = 284), and a random sample of adolescents with no history of
psychopathology by T, (n = 457) were invited to participate in a third (T3) evaluation. All
non-white T, participants were retained in the T3 sample to maximize ethnic diversity. Of
the 1,101 T, participants selected for a T3 interview, 941 (85%) completed the evaluation.
T, diagnostic groups did not differ on participation rates at T3. At age 30, all T3 participants
were asked to complete another interview assessment. Of the 941 who participated in the T3
assessment, 816 (87%) completed the T, assessment.

We assessed lifetime psychopathology in the biological parents of the OADP participants
near the time of the T3 evaluation. Family history data were also obtained from the OADP
participants, and when a parent could not be directly interviewed, informant data were
obtained from a second informant (generally the co-parent or a sibling). Of the 1,101
offspring selected for a T3 interview, diagnostic information on at least one parent was
available for 801 (72.7%).

All participants who completed the T, assessment were eligible for inclusion in the present
study. The 56 participants with a lifetime diagnosis of a bipolar spectrum disorder and/or a
psychotic disorder were excluded, yielding a final N of 1653. A total of 768 participants
were assessed at all four time points; 121 at three time points; 570 at two time points; and
194 at one time point. All participants had lifetime diagnostic information through at least
age 14. Differences between those who participated in T3, but not T4, and those who
participated in T3 and T4 were small [20].

Diagnostic Measures—At Ty and T, participants were interviewed with a version of the
Schedule for Affective Disorders and Schizophrenia for School-Age Children (K-SADS)
[45], which combined features of the Epidemiologic and Present Episode versions, and
included additional items to derive Diagnostic and Statistical Manual of Mental Disorders,
3" edition revised (DSM-I11-R) [46] diagnoses. At T3 and T, participants were interviewed
using the Longitudinal Interval Follow-up Evaluation (LIFE) [47], which elicited detailed
information about the onset and course of psychiatric disorders since the previous
evaluation. Episodes may have occurred at any point during the follow-up interval.
Diagnoses were based on DSM-III-R criteria for T3 and Diagnostic and Statistical Manual of
Mental Disorders, 4th edition (DSM-1V) [48] criteria for T,4. Based on audiotaped interviews
(ns ranged from 124-233), the interrater reliability for depressive disorders (MDD or
dysthymia) was .82 at Tq; 1.00 at T»; .86 at T3; and .81 at T, . The interrater reliability for
anxiety disorders was .76 at Ty; .80 at Tp; .87 at T3; and .76 at T4. In the present study we
include generalized anxiety disorder (GAD); overanxious disorder; post-traumatic stress
disorder (PTSD); panic disorder; agoraphobia; social phobia; simple phobia; obsessive-
compulsive disorder; and separation anxiety disorder as specific anxiety disorder diagnoses.

The interrater reliability for SUD was .89 at Tq; .84 at To ; .81 at T3 ; and .79 at T, for
alcohol abuse/dependence; .90 for cannabis abuse/dependence; and .73 for hard drug abuse/
dependence. Recent work finds evidence that these disorders are best represented by a single
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liability dimension (49) and a large percentage of substance-users engage in polysubstance
use (50,51). Thus, we propose to include AUD and DUD as a single SUD outcome.

Biological parents of OADP participants were interviewed using the Structured Clinical
Interview for DSM-IV, non-patient version (SCID-NP) [52]. Interviews were conducted
without knowledge of the offspring's diagnoses. The interrater reliability of lifetime
diagnoses (based on 184 randomly selected interviews) were excellent for MDD (K = .94),
any anxiety disorder (x =.90), alcohol abuse/dependence (x = .86), and drug abuse/
dependence (x = .89).

Family history data were collected from the original OADP participants and at least one
other family member using a modified version of the Family Informant Schedule and
Criteria (FISC) [53], supplemented with items necessary to derive DSM-IV diagnoses. The
interrater reliability of lifetime diagnoses (based on 242 randomly selected interviews) were
good-excellent for MDD (K =.90), any anxiety disorder (x = .77), alcohol abuse/
dependence (x =.90), and drug abuse/dependence (k = .82).

As multiple data sources were available for most parents, we derived lifetime best-estimate
DSM-1V diagnoses from all available information [54]. Two diagnosticians, from a team of
four senior clinicians, independently derived best-estimate diagnoses without knowledge of
offspring diagnoses. Disagreements were resolved by consensus. Interrater reliability of the
independently derived best-estimate diagnoses prior to the resolution of discrepancies was
excellent for MDD (x = .91), any anxiety disorder (x = .94), alcohol abuse/dependence (k =.
97), and drug abuse/dependence (kx = .96).

Parental psychopathology was scored as the proportion of parents with each class of
disorder. For example, a proband with one of two parents with a depressive disorder would
have a score of .5, whereas a proband with two of two parents with a depressive disorder
would have a score of 1.0. This decision was informed by a recent study that compared
associations between different metrics of family history scores and offspring disorder (55),
which found proportional scores demonstrating slightly stronger associations than
dichotomous scores. Importantly, these differences in strength of associations did not
increase Type | error rates as the 95% confidence intervals were largely unaltered. We
employed a similar approach in examining the influence of parental interview status, which
was indexed by the proportion of parents who completed a direct interview For example, a
proband with one parent who completed a diagnostic interview would have a score of .5,
whereas a proband with two parents who completed a diagnostic interview would have a
score of 1.0.

Participant interviews at T3 and T, and interviews with their parents were conducted by
telephone, which generally yields comparable results to face-to-face interviews [56,57].
Most interviewers had advanced degrees in a mental health field and several years of clinical
experience.

Childhood Adversity and Abuse—As part of the T3 assessment, participants were
assessed for physical and sexual abuse through age 18 or when the participant left their
parent's home using items from the Assessing Environment-111 (AE-I11) [58] and the
Childhood Trauma Questionnaire (CTQ) [59]. We selected 38 items that varied in the
intensity and type of abuse. This report uses a single aggregate scale (o = .78).

Data analysis

A record was created for each participant indicating whether a depressive or anxiety disorder
occurred, either as a new onset or as a continuation of a previous episode or disorder, during
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the following time intervals: lifetime through age 14; ages 15-16; ages 17-18; ages 19-20;
ages 21-22; ages 23-24; ages 25-26; ages 27-28; and ages 29-30. Thus, these reflect period
prevalence rates and were not directly tied to the four assessment points. Although some
individuals were assessed at only one time point, they could contribute data on more than
one age interval. We aggregated lifetime diagnoses through age 14 as one data point because
the incidence of depressive disorders increases after age 14. Caucasian OADP participants
with no history of psychopathology through T, were undersampled in the T3 follow-up;
hence in all statistical analyses offspring were weighted as a function of their probability of
being selected at T3. However, the numbers and proportions of participants, presented for
descriptive purposes, are unweighted.

Latent class growth analyses were performed using Mplus, version 4.1 [60]. Model solutions
were evaluated on the basis of the Bayesian Information Criterion (BIC) and entropy [28].
The BIC has been shown to be a robust indicator of the preferred k class solution [61].
Lower BIC values indicate better model fit. We also present the Akaike Information Criteria
(AIC), which is an additional criteria for model selection. However, recent simulation work
[62] suggests that the AIC over-extracts classes. We also present entropy, which is an index
for assessing the precision of assigning latent class membership. Higher entropy values
indicate greater precision of classification. Lastly, we provide the average posterior
probability for the preferred class solution. Average posterior probability values > .80
indicate good statistical basis for assigning classes to their most-likely class when examining
relationships between latent class membership and variables not in the latent class model
[63]. Analyses utilize all available data (i.e., missing data were estimated utilizing maximum
likelihood estimation procedures). However, all analyses were repeated utilizing casewise
deletion and results were the same.

Period prevalence rates of depressive and anxiety disorders at each of the time intervals are
displayed in Table 1.

Latent Class Growth Modeling of the Dual Trajectory Model

LCGA was performed estimating model fit for 2 through 10 classes that estimated the
trajectory of both depressive and anxiety disorders. The best fitting model, as indicated by
the BIC, was the 6-class model (Table 2).Jr The top panel of Figure 1 displays the
trajectories of depressive disorders and the bottom panel of Figure 1 displays the trajectories
of anxiety disorders according to class membership. The first class included individuals with
persistent depression (Class 1; 1.3%). Individuals in this class had consistently high
probabilities (i.e., all probabilities > .70) of having a depressive disorder at each time
interval, while having consistently low probabilities (i.e., all probabilities approximately .15)
of having an anxiety disorder. In this class, 100% of members had a lifetime depressive
disorder diagnosis and 40% of members had a lifetime anxiety disorder diagnosis.

The second class included individuals with persistent anxiety (Class 2; 2.1%). Individuals in
this class had consistently high probabilities (i.e., all probabilities > .55) of having an
anxiety disorder at each time interval, while having modest probabilities (i.e., ranging from

TBeginning with the 5 class solution, constraints were required for appropriate model estimation. In one class, threshold parameters
for the anxiety disorder indicators were set at 15, which reflects an essentially 0 probability of anxiety disorder at each time, and the
mean intercept and slope parameters for the growth of anxiety disorders were set at 0. This class reflected a consistently very low
probability of having an anxiety disorder. No modifications were necessary for depressive disorder parameters. For the best-fitting six-
class solution, an additional constraint was required for class 4. For this class, it was necessary to fix the anxiety disorder slope
parameter at 0. Conclusions based on the models with and without the constraints are identical.
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approximately .25 to .40) of having a depressive disorder. In this class, 100% of members
had a lifetime anxiety disorder diagnosis, and 87.8% of members had a lifetime depressive
disorder diagnosis.

The third class included individuals with a later onset of anxiety with increasing depression
(Class 3; 3.7%). Individuals in this class had initially very low probabilities of anxiety
disorder, however, between ages 21 and 26, the probability increased rapidly (i.e., from
approximately .10 to .70), while the probability of a depressive disorder increased more
gradually over each interval (i.e., from approximately .10 to .45). In this class, 100% of
members had a lifetime anxiety disorder diagnosis, and 91.7% of members had a lifetime
depressive disorder diagnosis.

The fourth class included individuals with increasing depression (Class 4; 22.8%).
Individuals in this class had an initially low probability of a depressive disorder that
increased modestly over time (i.e., from approximately .15 to .30). However, the probability
of anxiety disorder was consistently very low (i.e., approximately .02). In this class, 98.6%
of members had a lifetime depressive disorder diagnosis and 9.6% of members had a
lifetime anxiety disorder diagnosis.

The fifth class included individuals with initially high, but decreasing anxiety (Class 5;
5.0%). Individuals in this class had an initially high probability of anxiety disorder (i.e.,
approximately .60) that decreased over time through adulthood (i.e., to approximately .05).
The initial modest probability of depressive disorder (i.e., approximately .30) also decreased
over time through adulthood (i.e., to approximately .10). In this class, 100% of members had
a lifetime anxiety disorder diagnosis, and 67.9% of members had a lifetime depressive
disorder diagnosis.

Finally, the sixth class included individuals with consistently very low probabilities of
anxiety and depressive disorders (i.e., approximately .01) (Class 6; 65.1%). In this class,
11.8% of members had a lifetime depressive disorder diagnosis and no members had a
lifetime anxiety disorder diagnosis.

Class Membership as a Function of Specific Diaghoses

Next, we assigned individuals to classes based on their most likely class membership.
Posterior probability of class membership was high (.822), suggesting that assigning
individuals to their respective classes was done with good precision [63]. We examined the
percentage of individuals with a specific depressive or anxiety disorder in each class (i.e.,
percentages are across the rows). As few individuals met criteria for a number of specific
disorders, no formal statistical testing was performed. The results of these exploratory
analyses are displayed in Table 3. Numbers within the parenthesis are the percentage of
individuals within a specific class who had a specific lifetime diagnosis. For example, of the
30 individuals with persistent depression (i.e., Class 1), 15 (50%) had a lifetime diagnosis of
dysthymia. We (arbitrarily) focus on instances where the prevalence of specific disorders
was at least 35%.

All individuals within the persistent depression class had a lifetime diagnosis of MDD, half
had lifetime diagnoses of dysthymic disorder, slightly more than half (56.7%) had a lifetime
diagnosis of SUD, and less than half (40%) had any anxiety disorder. No specific form of
anxiety disorder demonstrated appreciable aggregation within this class. All individuals in
the persistent anxiety class had a lifetime anxiety disorder diagnosis, with particularly high
rates of PTSD and simple phobia; most participants also had a lifetime depressive disorder,
particularly MDD; and almost half had lifetime SUD. All individuals in the late onset
anxiety disorder class had an anxiety disorder, particularly GAD; almost all (91.7%) had a
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lifetime depressive disorder, particularly MDD; and over half (61.1%) had lifetime SUD.
Almost all (98.6%) of the individuals in the increasing depression class had a lifetime
depressive disorder, particularly MDD; and almost half (48.9%) had lifetime SUD. All of
the individuals in the initially high, but decreasing anxiety class had a lifetime anxiety
disorder, particularly separation anxiety disorder; approximately two-thirds (67.9%) had a
lifetime depressive disorder, particularly MDD; and a large minority (39.4%) had lifetime
SUD. No appreciable rates of psychopathology were found within the class characterized by
consistently low probabilities of depressive and anxiety disorders.

Prediction of Class Membership in the Dual Trajectory Model

The next set of analyses examined predictors of latent class membership within a LCGA
framework. The model included gender; parental depressive, anxiety, and SUD; and history
of childhood abuse, and adjusted for the proportion of parents who received a direct
interview. All comparisons presented here are with respect to membership in Class 6, which
had very low probabilities of depressive or anxiety disorders. Thus, the latent classes served
as the dependent variable in a multinomial logistic regression model.

Membership in Class 1 (persistent depressive disorder) was predicted by parental depressive
disorder and childhood abuse. Membership in Class 2 (persistent anxiety disorder) was
predicted by parental anxiety disorder and childhood abuse. Membership in Class 3 (later
onset of anxiety/increasing depression) was predicted by female sex and parental anxiety
disorder. Membership in Class 4 (increasing depressive disorder) was predicted by female
sex, parental depressive disorder, and childhood abuse. Membership in Class 5 (initially
high, but decreasing anxiety disorder) was predicted by female sex, parental SUD, and
childhood abuse.

Pairwise Contrasts—In addition to the multinomial logistic regression models presented,
we also examined the multiple pairwise contrasts by altering the reference class. Of note, the
OR between parental history of depressive disorder and membership in Class 1 (persistent
depression) was greater than the association in all other classes. Additionally, the OR
between parental history of depression and membership in Class 4 (increasing depression)
was greater than that for parental history of depressive disorder and membership in Class 5
(initially high, but decreasing anxiety). Conversely, the OR between parental history of SUD
and membership in Class 5 was higher than the association in Class 4. Lastly, the OR
between history of abuse and membership in Class 2 (persistent anxiety) was greater than
the association of abuse with all other classes except Class 1 (persistent depression).
Contrasts that were not described did not significantly differ. Supplemental data are
available from the corresponding author.

As the age at assessment could influence the nature of retrospective recall of
psychopathology, we examined whether class membership was influenced by age at each
assessment. No significant associations with age were observed (all ps > .10). ¥

*As there may be circuilarity and biases in examining the role of abuse in identifying class membership based on the presence of
PTSD, we examined two additional analyses to probe this potential influence. First, we examined the associations between early
childhood adversity and PTSD in the entire sample using in a naive logistic regression model. This analysis found that the index of
abuse that was used in the present study was associated with a lifetime diagnosis of PTSD (OR = 1.06, 95% CI = 1.04-1.09, p < .001).
Thus, there is evidence that abuse and PTSD are associated; however, using this dimensional measure, this effect is quite modest.
Second, we examined trajectory classes without including PTSD diagnoses as part of the broad anxiety disorder category. In those
analyses, 39 (of 69) individuals with PTSD had additional anxiety disorder diagnoses, so only 30 subjects were coded as having no
anxiety disorder. In the LCGA, we again found that the six-class solution best fit the data based on the BIC. Further, we found
substantial convergence between the original analyses and the analyses conducted without PTSD with approximately 95% of cases
being assigned to the comparable class. Results from the multinomial logistic regression analyses also corresponded closely to the
results of the original analyses.
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Discussion

The goal of this study was to use a person-centered data analytic approach to examine the
joint course of depressive and anxiety disorders. The first aim was to examine the conjoint
trajectory of depressive and anxiety disorders and explore class membership as a function of
specific diagnoses. The second aim was to explore the meaning and validity of the trajectory
classes by examining their associations with selected internal and external correlates.

Conjoint Trajectory Classes

No previous study has examined the conjoint trajectory of depressive and anxiety disorders.
Based on previous related literature [3,6,11,64], we expected to identify a class of
individuals who had an initially high probability of anxiety disorder preceding an increasing
probability of depressive disorder. We also expected to find a class of individuals with high
probabilities of having depressive and anxiety disorders; depressive disorders, only, anxiety
disorders, only; and neither depressive nor anxiety disorders [32]. The best fitting conjoint
model identified six trajectory classes, which included a number of the hypothesized classes.
Two classes primarily reflected different course variants of depressive disorders, one
reflected anxiety disorders, two reflected different patterns of comorbidity, and one reflected
no internalizing psychopathology.

Both depressive disorder classes reflected a relatively consistent probability of being
depressed, however, the magnitude of the probability differed between classes. The first
class had a high, persistent probability of depressive disorder and the second had a slowly
increasing probability of depressive disorder. The first class may reflect an early-onset
chronic form of depression (i.e., > 70% chance of being depressed at each time interval),
whereas the second depression class may reflect an adult-onset, episodic form of depression
(i.e., < 25% chance of being depressed at each time interval). The persistent depression class
had a prevalence rate of 1.3% (n = 30), whereas the increasing depression class had a
prevalence rate of 22.8% (n = 282). These prevalence rates roughly reflect the lifetime
prevalence of chronic and non-chronic depression in the community [3]. Interestingly, early-
onset chronic and adult-onset episodic forms of depression may be associated with
important etiological and treatment differences [65]. Alternatively, these classes may reflect
severity levels of depression.

Both of these classes had relatively low probabilities of anxiety disorders. Previous data
suggests that the prevalence of depression without anxiety is greater than the prevalence of
anxiety without depression [66,67]. The present data are consistent with this observation.
The two classes with a relatively “pure” course of depressive disorders, persistent depression
and increasing depression, included a much larger proportion of the sample (24.1%) than the
one class with a relatively “pure” course of anxiety disorders, persistent anxiety (2.1%).
Classes characterized by anxiety disorders tended to have a high degree of comorbid
depressive symptomatology. Thus, “pure” depression trajectories appear to be more
common than “pure” anxiety trajectories.

Only one previous study has attempted to identify distinct classes of developmental
trajectories of depression. Stoolmiller, Kim, and Capaldi [68] identified four trajectory
classes of men which differed mostly with respect to the initial severity of depressive
symptoms. These classes were described as demonstrating chronically high; initially high,
but decreasing; initially moderate, but decreasing; and stable low levels of depressive
symptoms. We also found persistently high (Class 1) and slightly decreasing depressive
disorder (Class 5) classes. However, we also identified two trajectory classes (Classes 3 and
4) that had modest increases in the probability of depressive disorder from adolescence
through adulthood. These classes may have been obscured in Stoolmiller et al. since they
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followed subjects only through age 24 and focused exclusively on males. In our study, the
classes with increasing probabilities of depressive disorder had higher proportions of
females than males.

The data also suggested the presence of a persistent anxiety class. This class demonstrated
the greatest and most consistent probability (> 55% chance of anxiety disorders at each time
interval) of having an anxiety disorder. In addition to anxiety disorders, individuals in this
class had a modestly elevated, relatively consistent (approximately 30%) chance of being
depressed at each time interval.

Two additional anxiety disorder classes were identified, which appeared to differ in the age
at which anxiety disorders were manifested. One class had an initially low probability of
anxiety disorder, which remained stable until the ages of 22—-24 when the probability of
anxiety disorders increased sharply. The rate of depression also increased for individuals in
this class, however, this rise was much more gradual. The last anxiety disorder class had a
relatively high initial probability of anxiety disorder before adolescence, with a diminishing
probability from adolescence through young adulthood. The early probability of depressive
disorder in this class was moderate and also declined, although at a slower rate. These
differential rates of decline may partially account for the observation that early anxiety
disorders are associated with later depression [6,11,64]. However, it also suggests that the
types of depressive disorders that follow early anxiety disorders may be less persistent than
other forms of depression. Some investigators [69] have proposed that early treatment of
anxiety disorders may be a method of preventing later depressive disorders. However, our
data suggest that these resources may be better invested in prevention and early intervention
efforts targeted at other, more persistent, forms of depression.

These patterns of classes provide grounds for speculating about the role of shared and
unique factors that influence depression and anxiety. If only shared factors influenced
trajectories of depressive and anxiety disorders, the probabilities of depressive and anxiety
disorder should be similar and wax and wane together over time. However, we did not
observe this. Rather, the probability of disorders and changes in probabilities over time were
largely disparate. This suggests that unique influences play a significant role in the course of
internalizing disorders. These unique influences might be reflected by the patterns of
specific disorders and the risk factors for class membership.

Class Membership as a Function of Specific Diagnoses—In an attempt to better
understand how these classes differ, we examined the prevalence rates of specific forms of
psychopathology within each trajectory class. Within the persistently depressed class, half of
the individuals had lifetime dysthymic disorder. Combined with the consistently high
probability of major depression, individuals in this class appear to represent chronic or
double depression (70).

Within the class characterized by an increasing probability of depressive disorders, almost
all individuals had a lifetime diagnosis of MDD, while only a small minority had dysthymia.
This pattern suggests that individuals in this class have brief, recurrent depressive episodes.
Interestingly, comorbidity with anxiety disorders is infrequent in this group.

There was greater heterogeneity in the forms of psychopathology within the classes
characterized by anxiety disorders. Within the class characterized by a persistent anxiety
disorders, over one third of individuals had PTSD and simple phobia. These forms of
anxiety disorder appear to have a more chronic course with lower probability of remission.
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Within the class with an acute late onset of anxiety, GAD was most common. GAD typically
has a later onset than other anxiety disorder diagnoses, which would be consistent with the
trajectory observed of this class. Whether episodes of GAD persist into middle adulthood or
remit cannot be determined from our data.

Individuals in the class characterized by an initial elevated, but decreasing probability of
anxiety disorder had elevated rates of separation anxiety disorder. This is consistent with
separation anxiety disorder being the only anxiety disorder classified by DSM as usually
first occurring in childhood or adolescence. Although we note the forms of disorders that
were most prevalent in the classes, there were also a number of other disorders present in
each class. Future studies should examine the development and heterogeneity of
psychopathology within the various classes.

In addition to examining specific mood and anxiety disorders, we also explored how SUDs
were related to class membership. Of individuals with SUD, almost half were found in the
class with a low probability of depressive and anxiety disorders. This suggests that the risk
factors for a significant proportion of SUD cases are completely independent of those related
to internalizing disorders. Almost one third of cases with SUD were found within the class
of increasing depression. A sizeable minority of cases with SUD were found within the class
with an initially high, but decreasing probability of anxiety disorder. This finding suggests
that early anxiety may be an alternative developmental progression towards later
externalizing problems [15,71]. Relatively few cases of SUD, however, were found within
persistently depressed or anxious individuals. However, this conclusion needs to be
interpreted with caution as the Classes 1 and 2 were the smallest classes identified.

Predictors of Class Membership—After identifying distinct trajectories of depressive
and anxiety disorders, we examined several correlates of internalizing psychopathology,
including gender, familial loading of psychopathology, and childhood abuse. Multivariate
analyses demonstrated relatively specific patterns of associations between predictors and
class membership. Parental history of depressive disorder was associated with membership
in the persistent and increasing depressive class. The association between parental
depressive disorder and membership in the persistent depressive disorder was much stronger
than the associations between parental depressive disorder and membership in the increasing
depression class. This pattern suggests that persistent depression may represent a more
familial form of the disorder [65].

Parental history of anxiety disorder was associated with both the persistent anxiety class,
and the later onset of anxiety disorders with increasing depression class. However, there was
no statistical difference in familial loading between these classes. Future studies should
examine if specific parental anxiety disorders demonstrate differences in associations with
trajectory class membership in their offspring.

Parental SUD was associated with membership in the class with early high, but decreasing
probability of anxiety disorder. As approximately 40% of members of this class had a
lifetime SUD, this may suggest that early onset anxiety may be a precursor, or a pathway to,
SUD for some individuals. However, as we did not examine temporal precedence of SUD,
this claim warrants caution and further attention.

A history of childhood abuse was associated with membership in all classes, except for the
later onset anxiety disorder with increasing depression class. This suggests that early
adversity may have a greater impact on early-onset disorders. However, abuse was fairly
non-specific with respect to depression versus anxiety and a more, versus less, persistent
course. Additionally, the measure of abuse was potentially conflated with onset as the
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measure focused on experiences before age 18 and while residing at home with the family of
origin.

Interestingly, the associations with gender were limited to the classes with non-persistent
courses of depressive and anxiety disorders. This suggests that being female may be more
highly associated with transient and episodic forms of internalizing psychopathology.
Indeed, there is evidence that women are more reactive to stress than men during adulthood
[72,73] and adolescence [74], which may contribute to a more episodic-intermittent course
of psychopathology. Alternatively, the lack of sex differences for the small classes of
persistent depression and anxiety may be due to low power. Future research should examine
the association of gender specifically with persistent forms of depression and anxiety.

The study had a number of strengths, including the use of a prospective longitudinal design
that included data from multiple developmental periods, a large community sample, and
semi-structured diagnostic interviews to assess depressive and anxiety disorders. In addition,
we used a statistical approach that allowed for the examination of categorical diagnoses, as
opposed to symptom counts or severity scores. Although dimensional measures have many
strengths, diagnoses have the virtue of focusing on clinically significant levels of
psychopathology and being more easily related to both the psychopathology literature and
clinical practice [75]. Finally, we also examined etiologically relevant predictors of the
trajectory classes.

However, our findings should be interpreted with some caution. First, we examined
summary categories of depressive and anxiety disorders. The anxiety disorder category
included a variety of specific anxiety disorders and the depressive disorder category
included both MDD and dysthymic disorder. Unfortunately, examining specific diagnoses,
especially within the anxiety disorders, was not feasible as only small numbers of
participants met criteria for most anxiety disorders. Thus, the findings may not apply equally
well to every anxiety and depressive disorder category.

Second, the rates of anxiety disorders in the OADP are lower than some other large
community samples, consisting mainly of adults [76]. However, other community based
studies of adolescents and young adults have reported markedly similar rates of anxiety
disorders [15,66]. Nonetheless, it is possible that samples with a higher prevalence or
different distribution of specific anxiety disorders could yield different findings.

Third, not all participants completed all assessments. However, the unit of analysis was not
assessment, but age intervals, and 99.1% of the sample contributed data for at least two age
intervals. In addition, the complex sampling design was incorporated in the data analytic
strategy; participants in these analyses were generally similar to non-participants; and when
we conducted the analyses with and without missing data, results were very similar.

Fourth, parental psychopathology data was not available for all participants and not all
parental psychopathology data were obtained via a direct interview. However, associations
for parental psychopathology were adjusted for whether the parent was directly interviewed.

Fifth, some confidence intervals for associations between class membership and risk factors
were large. This is due, in part, to the small number of cases in some classes. Thus, these
findings require replication.

Sixth, some post-hoc constraints needed to be imposed on the LCGA models for appropriate
and complete estimation. These constraints may have distorted some associations. However,
we conducted the analyses without these constraints and did not find any substantive
differences.
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Seventh, lifetime diagnoses through age fourteen were aggregated into a single outcome.
This decision obscured developmental course before this age point.

Finally, although we utilized a prospective, longitudinal design, there may have been
retrospective recall biases in reporting onset and offset of psychopathology. Fortunately, no
significant associations were found between age at each assessment and class membership.

In summary, the present study examined depressive and anxiety disorders simultaneously to
identify latent trajectory classes. We identified classes of stable depression; stable anxiety;
gradual increase in depressive disorders from adolescence through adulthood; rapid increase
in anxiety disorders during emerging adulthood; and high initial, but decreasing probability
of anxiety disorders. The present study suggests that greater specificity of the relations
between risk factors and class membership may be evident when course trajectories are
examined, rather than using a cross-sectional time point to reflect psychopathology as an
outcome. Overall rates of depressive and anxiety disorders that are aggregated across
developmental periods may obfuscate more specific relationships that are limited to
particular trajectory classes. Further, we found gender differences in classes characterized by
intermittent courses of internalizing disorders but no gender differences in classes
characterized by persistent courses. Thus, considering the patterns of depressive and anxiety
disorders over time appears to have important implications for the understanding of
etiological pathways of internalizing psychopathology.
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Trajectories of Depressive Disorders
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Figure 1.

The top panel displays estimated probabilities of depressive disorder as a function of class
membership. The bottom panel displays estimated probabilities of anxiety disorder as a
function of class membership. Class 1 includes individuals with persistent depression
(1.3%); Class 2 includes individuals with persistent anxiety (2.1%); Class 3 includes
individuals with later onset of anxiety with increasing depression (3.7%); Class 4 includes
individuals with increasing depression (22.8%); Class 5 includes individuals with anxiety
with early recovery (5.0%); and Class 6 includes individuals without anxiety/depression
(65.1%).
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Fit Indices for Dual Trajectory Model Solutions

Classes AlC BIC Entropy

2 9012.098  9060.791 .828

3 8708.124  8783.869 .768
4 8559.691 8662.488 733
5a 8443.005 8572.853 753
62 8381.070 8537.970 728
7a 8364.654 8548.606 742
ga 8344.484  8555.487 .730
02 8327.887  8565.942 738
102 8317.993  8583.100 .760

Note: AIC = Akaike Information Criteria; BIC = Bayesian Information Criteria.

Table 2

Page 20

a, .. . ’ . . . . . .
Beginning with the 5 class solution, constraints on the threshold and slope parameters anxiety disorders in the class reflecting a consistently very

low probability of having an anxiety disorder were necessary for appropriate model estimation. Lower BIC values indicate better fit. Higher

entropy values indicate greater precision of class membership assignment.
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