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Abstract

Background—The episodic nature of major depressive disorder (MDD) in clinically referred
adults has been well-characterized, particularly by the NIMH Collaborative Depression Study.
Previous work has established that MDD also is episodic prior to adulthood, but no study has yet
provided comprehensive information on the actual course of MDD in clinically referred juveniles.
Thus, the present investigation sought to characterize recovery, recurrence, and their predictors
across multiple episodes of MDD in initially 8- to 13-year-old outpatients (N=102), and to
estimate freedom from morbidity (“well-time”) across the years.

Method—Clinically referred youngsters with MDD were repeatedly assessed in an observational
study across two decades (median follow up length: 15 years). Survival analytic techniques served
to model recovery from the 15t, 2"d and 3" lifetime episodes of MDD, the risk of developing the
2nd 3rd and 4t episodes, and the effects of traditional psychosocial and clinical predictors of
outcomes. “Well-time” across the follow-up and its predictors also were examined.

Results—Recovery rates ranged from 96% to 100% across MDD episodes; episode lengths
ranged from 6 to 7 months. Up to 72% of those recovered from the first episode of MDD had a
further episode; median inter-episode intervals were about 3 to 5 years. No single demographic,
social, or clinical variable, nor treatment, consistently predicted recovery/recurrence. Psychiatric
morbidity over time derived mostly from non-affective disorders, which, however, did not alter the
course of MDD.

Limitations—The sample was relatively small and power to detect small effects further declined
with each MDD episode recurrence.

Conclusions—Echoing findings on adults, the course of pediatric-onset MDD in this clinical
sample was unequivocally episodic. Traditional course predictors had limited temporal stability,
highlighting the need to examine novel predictor variables. The ongoing risk of depression
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episodes into the second and third decades of life suggests that prevention efforts should start in
late childhood.

Keywords

childhood depression; major depressive disorder/episode; clinical course; recovery and recurrence;
longitudinal follow-up; course predictors

1. Introduction

Empirical research on major depressive disorder (MDD) has yielded various important
findings, at least two of which have significant implications for public health initiatives,
namely, that this psychiatric disorder is highly recurrent (Burcusa and lacono, 2007) and that
the age-at-first-onset interval extends down to childhood (Rao and Chen, 2009). There also
has been an emerging consensus that the combination of early-onset and recurrence
represents the most severe form of MDD (Wilson et al., 2014). The high recurrence rate is
prognostic information that is useful to patients and clinicians and suggests that preventive
interventions should be given priority in the delivery of mental health services; the lowered
age for risk of first-onset implies that such services ought to be available to pediatric
populations.

Empirically based follow-up studies of adults over the years have overwhelmingly
confirmed Kraepelin’s (1921) description of the episodic nature of depressive illness (for
reviews, see Beshai et al., 2011; Burcusa and lacono, 2007; Hardeveld et al., 2010).
Irrespective of whether they are clinically referred or community based, and treated or not,
the vast majority of adults recover from the given episode of major depression, but then, a
substantial portion develops further MDD episodes (reviewed by Beshai et al., 2011;
Burcusa and lacono, 2007; Hardeveld et al., 2010). By the early 1980’s, it also became
increasingly evident that major depression exists in school-age children as well (Kovacs et
al., 19844, 1984b), with more recent indications that age at first-onset can be as early as the
pre-school years (Luby et al., 2003). With a few exceptions (e.g., Weissman et al., 1999b),
studies of clinically referred youngsters have found that, just as adults do, most youngsters
recover from depression but a notable portion then has a recurrence (Kovacs et al., 1984a,
1984b; McCauley et al., 1993; Rao et al., 2010; Weissman et al., 1999a).

While follow-up studies (usually involving only two assessment points) have provided an
overall view of the outcomes of patients with MDD, only longitudinal studies (involving
multiple assessment points) can yield a detailed picture of clinical course. The best known
example of this approach has been the naturalistic, longitudinal, NIMH Collaborative
Depression Study of adults. That study has been particularly informative because of its
design: clinically referred adult in- and out-patients in their mid-30’s with mood disorder
were repeatedly assessed across a period of about 20 years; diagnostic interviews were
standardized; important course features (e.g. recovery) were operationally defined; and
recovery and recurrence rates were estimated via longitudinal statistical procedures, which
are more accurate than cross-sectional summaries (Leon et al., 2003; Posternak et al., 2006;
Solomon et al., 1997, 2000, 2008).
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The prospective design of the Collaborative study has enabled a characterization of the
temporal unfolding of MDD episodes in the same sample. For example, after the index
episode, the cumulative recovery rates for the first five prospectively observed MDD
episodes were 92%, 88%, 90%, 90%, and 90%, respectively (Solomon et al., 1997). There
also was a (nonsignificant) tendency toward a somewhat shorter episode with each
recurrence, with median lengths of 22 weeks, 20 weeks, 21 weeks, 19 weeks, and 19 weeks,
respectively (Solomon et al., 1997). After recovery from the index episode, the cumulative
probabilities of the first, second, and third prospectively observed recurrent episodes (each
modeled across a 5-year interval) were .60, .74, and .79, respectively(Solomon et al., 2000).
There have been no comparable reports of the temporal course of depression in clinically
referred children and adolescents.

Given the episodic nature of MDD, predictors of course have been extensively studied, with
most variables representing one five major domains: Sociodemographic characteristics (e.g.,
sex, age, socioeconomic status, living arrangement), c/inical features (number of episodes,
age at episode onset, episode severity, comorbid psychiatric disorders), treatment exposure
(presence or absence of psychosocial or pharmacological treatment, treatment adequacy),
family history (mood or depressive disorders in first degree relatives), and theory- or
conceptually-based constructs (e.g., cognitive or attribution styles, stress reactivity). Experts
in the field have agreed that, with some exceptions, most variables have not consistently
predicted course features of MDD across the age span (Burcusa and lacono, 2007;
Hardeveld et al., 2010; Rao and Chen, 2009; Solomon et al., 2008). The exceptions are
family history of mood disorder, number of prior episodes, and stressful events, which
typically predict recurrence across the age span, and initial severity and comorbidity, which
have been implicated in recurrence among adults but not youths (Burcusa and lacono, 2007;
Rao and Chen, 2009; Solomon et al., 2008). The generally inconsistent findings regarding
predictors of course in adult samples may reflect that only one recurrence in a given cohort
is typically studied, and that first and later episodes, which may have different correlates,
often are lumped together (Pettit et al., 2013; Solomon et al., 2008).

Such “lumping” of episodes also characterizes follow up studies of clinically referred
depressed children and adolescents. Indeed, most work with young patients sought to
establish simply if they had any depressive recurrence subsequent to the index episode (e.g.,
Rao et al., 2010; Weissman et al., 1999a, 1999b). Consequently, little is known about the
course of MDD and its features in youths identified in mental health service settings. For
example, it is not known, whether recovery rates for recurrent MDD episodes in young
patients follow any temporal patterns or if predictors of recurrence vary across episodes.

In light of the literature, the present study had three goals. First, we sought to characterize
recovery and recurrence across multiple episodes of MDD in the same group of initially
clinically referred youths. Second, we examined a set of traditional predictors of recovery
and recurrence in the areas of socio-demographics, clinical characteristics, naturalistic
treatment exposure, and family history. And third, because recovery and recurrence rates do
not convey the cumulative morbidity of psychiatric illness, we also examined the extent to
which young patients were free of depressive and other psychiatric disorders across the years
(well-time), along with selected predictors of well-time.
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2. Method

2.1. Subjects

This naturalistic follow up study of depression in childhood was initiated in 1979 at an
urban, mid-Western University Medical Center. It enrolled 191 young patients, 8- to 13-
years old, free of major systemic medical disorder, and not intellectually limited (and their
parents) from a variety of outpatient pediatric clinical settings, as described in detail
previously (Kovacs et al., 1984a). Study entry psychiatric diagnoses were determined by the
research team (see below) and included: (a) a diagnosis of depression, including major
depression, dysthymia, or adjustment disorder with depressed mood (n= 134), (b) bipolar
disorder (n=8) and (c) miscellaneous non-depressive control psychiatric disorders (n=49).
“Childhood-onset” of depression was operationally defined as a first depressive episode that
onset by the age of 13 years. Starting with the entire sample of 191 youngsters, the present
article focuses on 102 subjects, whose first episode of major depressive disorder (MDD) met
the definition of “childhood-onset.”

The 102 cases, aged 11.2 years, on average (SD=1.5 years), at study entry, were about
evenly split between boys (n=50) and girls; 66% were Caucasian, 32% were African-
American, and 2% had mixed ethnic origins. At study entry, 56% of the youths lived in 2-
parent households (for 29%, both biological parents were present), and 68% had a head-of-
household of lower socioeconomic status (Hollingshead indices IV and V). Altogether 49%
of the sample had prior outpatient psychiatric treatment, 8% had past psychiatric
hospitalizations, and 9% had a history of psychotropic medication use.

2.2. Follow-Up Procedures

During the first 5 years of the study, we sought to evaluate subjects at least twice per year;
the assessments were eventually tapered to once every 12 to 20 months. Subjects were
followed naturalistically over a maximum of 24 years (median=15 years; SD=7 years). Over
time, 20 different clinical interviewers were involved in the study. While crisis intervention
was provided when warranted, the follow-up was naturalistic and did not include treatment
(although relevant data were repeatedly collected).

2.3. Diagnostic Assessment of Youths

Up to age 18 (or while the subject was living in the parental household), each evaluation
involved the child (who informed about him or herself) and the parent (or other responsible
adult) who informed about the family and the target youth. After age 18, youths themselves
became primary informants, although a parent or adult partner of the subject served as
informant, if appropriate and warranted. At each assessment, the same clinician interviewed
both the subject and second informant. Throughout the study, trained clinicians (M.D.,
Ph.D., or Master’s level) administered the Interview Schedule for Children and Adolescents
(ISCA) or its version for Young Adults (YAIS), and associated diagnostic addenda, using
either the intake version, or the follow up version, which covered the time since the last
assessment (Sherrill and Kovacs, 2000). The inter-rater reliability of these symptom-based,
semi-structured psychiatric interviews have been reported as satisfactory by us (Sherrill and
Kovacs, 2000) and other investigators (Goldston et al., 2015). Using pre-coded, structured
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data sheets, interviewers also gathered psychosocial data, including information on treatment
exposure.

Using the ISCA and YAIS ratings, the interviewing clinician generated the initial diagnoses
that captured the presentation and history of the case at that point in time. These diagnoses
were first subjected to a review by contemporaneous interviewers, and then to further levels
of review by senior raters, resulting in multi-step, consensus-based diagnoses. As noted
previously, we used DSM-I11 (American Psychiatric Association, 1980) criteria. We also
generated operational rules to diagnose comorbid psychiatric disorders that had overlapping
symptoms (Kovacs et al., 1984a, 1984b). Mirroring the approach of the Collaborative Study
(Keller et al., 1983), operational rules were used to date onset and offset of episodes of
disorder (Kovacs et al., 1984a, 1984b) Onsetwas the first point in time when the condition
met the relevant DSM-III criteria (American Psychiatric Association, 1980). Offset of mood
(and other emaotional) disorders (recovery) was dated to the point in time when the patient
had no more than one clinical and few (if any) mild symptoms of the disorder and then
maintained this relatively asymptomatic state for a minimum of 2 months (9 weeks). Once
confirmed, the offset (or recovery) date was set at the start of that 2 month verification
interval. Re-emergence of symptoms of the disorder within the 2 month recovery-
verification interval was defined as relapse and the episode was then considered as
continued. For behavior disorders, we required a minimum of 3 months of relatively
symptom free interval to verify recovery from the episode in question.

At each assessment, the interviewer identified meaningful (personal, familial, or community-
wide) marker events for the patient and family to anchor the vexing and waning of
symptoms across time, and to estimate disorder onset/offset. In assessing long follow up
intervals, an emphasis was placed on levels of functioning to identify symptoms. If a
disorder’s onset/offset date could not be determined with reasonable certainty, the “mid-
point rule” was used: that is, the interviewer determined a probable time interval during
which the onset/offset was likely to have occurred (e.g., “sometime between the start of the
fifth grade and before the next summer”) and used the calendar midpoint of that interval for
the date in question. Because a major goal of this study was to characterize the clinical
course of pediatric affective disorders, interviewers were always provided with the results of
prior research assessments and thus were able to follow-up on previously reported
symptoms.

2.4. Family History of Psychiatric Disorders

As reported previously (Kovacs et al., 1997), using state-of- the art, semi-structured,
diagnostic interviews, history of psychiatric disorders in parents and other relatives was
determined independent of the youths’ follow up assessments by interviewers who were
blind to the nature of the offspring’s specific diagnostic status (i.e., control or mood
disorders). In the present sample, 77% of the biological parents had a lifetime history of
depression-spectrum diagnosis (major depression, dysthymic disorder, depressive disorder
NOS); 18% of the parents had bipolar spectrum diagnoses; and 28% had a history of
psychotropic medication use. Altogether 24% of the families had a member (parent/
grandparent and/or sibling) with a history of psychiatric hospitalization.
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2.5. Statistical Analyses

Using SAS statistical software (SAS Institute, 2008), time to recovery and time to a
recurrent episode were modeled using the Kaplan-Meier (KM) estimator (Kaplan and Meier,
1958). The effects of covariates on recovery and recurrence were examined using Cox
proportional hazards regression models. For joint analysis of (potentially) multiple episodes
of recovery from or recurrence of MDD, Cox models with shared frailty (i.e., including
random effects) were run using Stata 11 (Cleves et al., 2010; StataCorp 2009a,b). In
multivariate models of recovery from or risk of recurrence of a given MDD episode,
variables were entered via a forward stepwise procedure, with p=0.10.

Time-dependent predictors (e.g. mental health treatment, a specific comorbid disorder) were
defined as present (yes or no) during the episode or the inter-episode interval being modeled.
We considered four sets of predictors: (a) DEMOGRAPHIC variables included sex, SES of
head of household, both biological parents in the household and two-parent household at
intake; (b) CLINICAL variables included age at onset of the first Major Depressive Episode
(MDE) and age at each recurrent episode, comorbid dysthymic, anxiety, or behavior disorder
(each coded as yes or no) during the episode in question, or during the inter-episode interval
being modeled; (c) FAMILIAL variables included parental lifetime history of depression and
highest level of maternal depression symptoms during the episode, or during the inter-
episode period being modeled (indexed via the total score on the Beck Depression
Inventory-11 or BDI-1I (Beck et al., 1996); and (d) three indices of TREATMENT received
(yes or no) during the period being modeled, namely, prescribed psychotropic medication,
psychological therapy, and inpatient hospitalization. When modeling a recurrence, additional
predictors included the length of the just prior depression episode and the youth’s age at that
episode’s offset.

“Well-time” was defined as being free of: (a) any depressive disorder and (b) any major non-
depressive psychiatric disorder. It was computed as the number of days free of the specified
outcome divided by the total number of days counting from onset of the first episode of
MDD to the date of the last assessment. The Wilcoxon signed rank rest served to assess
whether median proportions of well time (using the two definitions) differed as a function of
sociodemographic characteristics including sex, SES, parental household arrangement at
study entry, and age at first major depression episode.

3. Results

Of the 102 youths, 2 had only intake evaluations and were lost to follow-up. The remainder
were followed for variable durations (maximum of 24 years), with 81% of the sample having
been observed for five years or longer. On average, subjects had 17 interviews during the
follow-up (SD=10; Median=18). Altogether 1,772 interviews were conducted, which
revealed 226 major depressive episodes. The index episodes with which they entered the
study were the first MDEs for almost all cases.

Over the follow-up, altogether 26 youths switched from unipolar to bipolar disorder. For 11
(42%) of these 26 youths, the switch in polarity occurred after the first episode of major
depression, while the rest had multiple MDEs prior to manifesting bipolar disorder. (Three
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of these subjects are not accounted for in Table 1 because their change in polarity occurred
after the fourth MDE). Altogether 12 (46%) youths had Bipolar I, while the rest had Bipolar
Il disorder as the firstbipolar episode. For those with unipolar depression across the entire
observation period, the number of recurrent episodes (partly a function of follow-up length)
ranged from 0O to 8. However, we modeled recovery only from the first three MDES because
the number of cases with subsequent episodes was too small for meaningful analysis. For
example, the 4" depression episode was actually observed only in 18 youths. At their last
assessment, subjects were 24 years old, on average (SD= 6.6 years; median= 26 years).

By definition, rates of time-dependent variables varied during the follow-up. Across the six
time intervals and associated outcomes that were modeled (three recovery periods and three
inter-episode intervals), comorbid dysthymic disorder was present among 14.7% to 37.3% of
the youths, comorbid anxiety disorder was present among 35.2% to 50.0%, and comorbid
behavior disorder was present among 11.8% to 24.1%. Changes in these rates over time did
not show any linear or nonlinear temporal trends. Rates of mental health treatment
(psychotherapy, psychotropic medication, inpatient hospitalization) also varied with no clear
temporal trend over the years. During the depression episodes that were modeled, from
48.5% to 72.3% of the youths reportedly received mental health care; during the inter-
episode intervals, such contacts were reported for between 61.3% and 79.8% of the cases.

3.1. Rates of Recovery and Their Predictors

The cumulative portion of subjects recovering from the 15t, 2", and 34 MD episodes was
estimated as 96%, 100%, and 100%, respectively. Median episode durations were 0.71 year,
0.60 year, and 0.47 year (or 37 weeks, 31 weeks, and 24 weeks) respectively, for the 15, 2nd,
and 3" MDD episodes (see the Kaplan-Meier estimates plotted in Figure 1). For cases that
eventually switched polarity, only those depression episodes were modeled, which occurred
before that change point in the clinical course.

The upper part of Table 1 presents the Cox regression hazard ratio estimates of recovery for
each episode (using a robust variance estimate for shared frailty). The overall hypothesis that
these hazard ratios are similar and hence equal to 1 was rejected (p=0.049, 2 d.f.). Given that
hazard ratios > 1 indicate higher instantaneous rates of recovery (i.e., shorter episode
durations), comparisons of the individual hazard ratios showed that the overall difference is
driven by episode 3: Namely, episode 3 is significantly shorter than is episode 1 (hazard
ratio=1.64; p=0.016), while episodes 1 and 2 are similar in duration (p=0.24). To compare
recovery from episodes 3 and 2, the model was re-parameterized, with episode 3 as the
baseline; the difference was not significant (p=0.20, data not shown).

From among all the predictors that were entered in modeling recovery, Table 2 lists only
those that emerged as significant in at least one analysis.! In the rows summarizing episode-

1\\e examined the inter-correlation coefficients among our predictor variables and found that most of them did not survive Bonferroni
corrections for multiple contrasts. For example, of 45 inter-correlation coefficients among predictors used to model recovery from
Episode 1, only two survived Bonferroni correction at an overall p<.05: living in a 2-parent household and living with both biological
parents at study entry were significantly associated at r=.57; while older age at depression episode onset was associated with comorbid
behavior disorder at r=.35. In general, most correlation coefficients were of modest magnitudes, suggesting that collinearity was
unlikely to have significantly affected the results.
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specific recovery (Table 2), the absence of demographic variables (sex, SES) and most
clinical variables (e.g., age at onset of a given episode) indicate that they had failed to
predict recovery from any of the episodes. Further, there was little consistency in the
predictive value of any given variable. For example, for depression episode 1, comorbid
dysthymic disorder (DD) was associated with more rapid recovery (hazard ratio 1.64,
p=0.024), but DD did not measurably affect the subsequent course of MDD. As another
example, youths with comorbid behavior disorder during MDE #2 had a more protracted
recovery from episode 2 (hazard ratio 0.50, p=0.054), while this type of comorbidity did not
affect recovery from the other depression episodes. No variable emerged as a significant
predictor of recovery from episode 3 (p>0.10 for all variables).

3.2. Rates of Recurrent Episodes and Their Predictors

Subsequent to the first MD episode from which patients recovered, there were 203 periods
of possible recurrence in 89 subjects (of the 102 cases with first episodes, 8 were censored
and 5 switched polarity); 84% of these periods followed recoveries from the first three
episodes of major depression. If a given depression episode was followed by mania or
hypomania, and thus a “switch” from unipolar to bipolar illness had taken place, the course
afterthe polarity change occurred was excluded from modeling recurrences. (Table 1 shows
the number of cases withdrawn from the analyses at each point because of bipolarity).
Results of the survival analyses are presented in the bottom half of Table 1 and K-M
estimates are plotted in Figure 2. The cumulative probability of the 219, 3, and 4t episode
of MDD is .0.72, 0.91, and 0.80, respectively. There was considerable variation across inter-
episode intervals: the estimated median time interval was 4.21 years between the 15t and 2"
episodes, 2.82 years between the 2"d and 3" episodes, and 4.58 years between the 3" and
4™ major depression episodes.

Table 1 also includes Cox regression hazard ratio estimates of recurrence (using a robust
variance estimate for shared frailty). An overall test that the hazard ratios are equal to 1 was
not significant (p=0.49, 2 df.), indicating that the likelihood of a recurrence did not vary as a
function of episode number. Results regarding predictors of recurrence are variable and are
summarized in Table 2. The probability of a second depression episode was higher for
children who had lived in two-parent households (hazard ratio 2.04, p=0.014) compared to
those who did not. A third MDE was less likely among children who were free of comorbid
behavior disorders (hazard ratio 0.31, p=0.026) and somewhat less likely if they lived in
two-parent households (hazard ratio 0.52, p=0.087). Finally, a longer third episode (at least
0.496 years, the median Episode 3 length) was associated with a higher probability of the
next (fourth) major depression episode (hazard ratio 2.94, p=0.043).

3.3. Mental Health Treatment and Recovery/Recurrence

Treatment (psychotherapy, inpatient care, and/or medication) aluring a given episode or inter-
episode interval had a negative but inconsistent relationship to the outcomes (Table 2).
Across the three MDEs for which we modeled recovery, treatment was related only to the
first (index) episode--treated children took longer to recover. As also shown in Table 2,
across the recurrences (or inter-episode intervals) that we modelled, treatment was related at
a trend level to risk of recurrence during 2 of the 3 at-risk intervals-- cases who received
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treatment in the just prior inter-episode interval were somewhat more likely to have a next
episode of major depression.

3.4. Proportion of Time Free of Depressive or Other Major Mental Disorders

We computed for each subject the proportion of time spent free of depression and free of any
other major psychiatric disorder from onset of first MDE through the last interview
(including time periods subsequent to bipolar turns). For the sample, the median proportion
of time having been free of depression was 0.78 (IQR 0.54 ,0.89); median proportion of time
free of major non-affective psychiatric disorder was 0.29 (IQR 0.03,0.67). In other words, in
spite of recurrent major depressive episodes, subjects tended to be free of diagnosable
depression most of the time as the years went by. However, about half of the sample spent
about 70% of the time having some type of non-affective mental disorder. Age at first MDE
(dichotomized at the median), did not predict time spent free from depression (p=0.83) or
non-affective major psychiatric disorder (p=0.54). Further, parental socioeconomic status
(dichotomized as high vs. low), living in a 2-parent household at study entry, or the youth’s
sex also were unrelated to well-time (all p>.13). Only one sociodemographic characteristic
was significant: children living with both biological parents at study entry spent less time in
a psychiatric disorder over the years (p=.041), with a trend toward less time in depression as
well (p=.11), compared to peers living in non-intact families.

4. Discussion

There has been a call for a life-span approach to the treatment and prevention of MDD,
given its typically recurrent nature among adults (Shelton and Hollon, 2012). Based on the
findings of the present study that most cases of childhood-depression likewise have
recurrences by young adulthood, along with previously reported results (reviewed in Rao
and Chen, 2009), the life-span prevention perspective should be extended to the years of
childhood.

The repeated assessment of the same pediatric cohort from childhood to adulthood, which is
a novel feature of the present study, enabled a mapping of important course features of very
early onset MDD. This longitudinal perspective revealed that MDD in clinically referred
youngsters signals high recovery rates regardless of episode number, but also a significant
risk of recurrence, which also appears fairly stable across the initial 15 years of the disorder.
The high recovery rate (96%) for the first lifetime episode of major depression in our sample
also was characteristic of later episodes, confirming prior reports of high recovery rates (for
unspecified episodes) in various depressed pediatric samples (e.g., Birmaher et al., 2004;
McCauley et al., 1993; Rao et al., 2010). But the consistently high risk of recurrence we
found to be associated with the second to fourth episodes (72%, 91%, and 80%,
respectively), which did not statistically differ as a function of the number of prior episodes,
suggests a worse course for pediatric depression than many other studies have reported.
Specifically, while in a 10-year follow up of a clinical sample of depressed adolescents, 63%
had recurrent MDD (Weissman et al., 1999a), lower estimates of recurrence have ranged
from 40% to 54% (Birmaher et al., 2004; McCauley et al., 1993; Rao et al., 2010). However,
the lower recurrence rates were typically based on follow-up intervals of 5 years or shorter,
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which provide a truncated picture of clinical course. Importantly, we found no compelling
temporal trends in episode durations, recurrence risk, or inter-episode intervals from
childhood up to young adulthood.

Of the various traditional predictors of course that we examined, only one demographic
(living in a 2-parent household at intake) and three clinical variables (comorbid dysthymic or
behavior disorder, longer third MDE) were associated with some features of depression
across the years, butthese associations were not consistent. With the exception of
demographic variables, which have repeatedly failed to predict recovery from pediatric
depression (Birmaher et al., 2004; McCauley et al., 1993; Rao et al., 2010), other follow-up
studies of youths likewise found generally negative or inconclusive results with regard to
predictors of depression course. For example, clinical characteristics such as episode
severity (McCauley et al., 1993) or having prior episodes (Birmaher et al., 2004) were found
to predict recovery (inversely) only in single studies. These findings suggest that contextual
factors, which vary as a function of time, probably interact with and alter the predictive
utility of variables in ways that are currently not well understood nor typically examined.
For example, during adolescence, the negative prognostic value of depression episode
number for later course may conceivably be attenuated for youths who are able to leave a
toxic family context and align with peers capable of providing coping resources. Indeed, the
findings underscore the need for new approaches to longitudinal data, which can model
clinical course as a function of dynamic contextual factors.

In prior studies of pediatric depression, there was considerable interest in whether stage of
pubertal development, or child- versus adolescent- onset, influenced course and outcome
(Rao and Chen, 2009). Supporting this interest, the Maudsley follow-up study of children
with depression symptoms reported that the risk of recurrent depression was lower among
pre-pubertal (and younger) subjects; however, this was no longer the case when the index
episode was defined via more stringent diagnostic criteria (Harrington et al., 1990) and did
not appear to be the case on much longer follow-up (Fombonne et al., 2001). In an earlier
analysis on a smaller sample, we ourselves reported that being pre-pubertal (established by
pediatric examination) and younger at depression onset predicted longer episodes (Kovacs
and Paulauskas, 1984), but these age effects did not replicate in a larger sample (Kovacs et
al., 1997). We also found no clear age effects in the current data set. Birmaher et al., (2004)
likewise reported that the clinical course (e.g., recovery, recurrence, comorbidity) of young
patients with pre- versus post-pubertal onset of MDD were practically indistinguishable.
Thus, pre- versus post-pubertal onset of depression does not appear to be a clear determinant
of clinical outcomes.

Mental health treatment was (inconsistently) associated with worse clinical course, as also
reported by other follow up studies (McCauley et al., 1993). This finding probably reflects
that youths with significant depression symptoms were more likely to be referred for
treatment than the rest of the cases. Somewhat surprisingly, parental history of depressive
illness and number of prior MDEs were unrelated to recovery or recurrence. However, a
recent large, community-based study found that, while parental mood disorder predicted
early-onset depression, it did not predict depression recurrence (Wilson et al., 2014). Thus,
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early-onset, recurrence, and positive familial history may all be alternate indicators of an
underlying dimension of depression severity (Burcusa and lacono, 2007).

An unexpected finding was the persistence of non-affective psychiatric disorders in our
sample. Over the years, our subjects spent more time in comorbid disorders (median: 78% of
the time) than being depressed (median: 29% of the time). The high rate of comorbid
psychopathology in juvenile-onset depression, which is well documented (e.g., Angold,
Costello & Erkanli, 1999), is not unique to that age group. Among adults with MDD, from
69% (Brown et al., 2001) to 79% (Melartin et al., 2002) were found to have current
comorbid psychiatric disorders. And yet, in a longitudinal context, comorbidity had no
consistent effects on the course features of MDD in our sample. However, because comorbid
non-affective disorders in pediatric depression have been associated with worse response to
treatment (Brent et al., 1998), they warrant further scrutiny.

Because methodological features of the present study were inspired by the NIMH
Collaborative study of adults, a comparison of key findings is informative. In the
Collaborative study, recovery across the first 5 prospectively observed MDD episodes
ranged from 88% to 92% (Solomon et al., 1997): we found similarly high recovery rates in
youths. The depression episode recurrence rates in our youths also mirror the recurrence
rates among adults in the Collaborative study (from 60% to 79%; Solomon et al., 2000).
However, the episodes in our pediatric sample were /onger (median: 24 weeks to 37 weeks)
than in the Collaborative study (median: 19 weeks to 21 weeks; Solomon et al., 1997); our
inter-episode intervals also were /onger (median: about 3 to 4.5 years) than in the
Collaborative study (about 1 to 2.9 years; Solomon et al., 2000). Combining these findings,
it appears that, across the years of childhood and adulthood, episode durations and inter-
episode intervals both seem to become progressively shorter, possibly indicating that the
course of illness “speeds” up. Such a possibility is consistent with Post and colleagues’
(2012) argument that the recurrent nature of mood disorders typically mirrors a
progressively deteriorating course. Indeed, neurobiological changes and treatment resistance
have been linked to increasing episode numbers or total illness duration (Lui et al., 2011;
Segal et al., 2010). Further, similar to the findings in our sample, Solomon et al. (1997)
reported that none of the sociodemographic (e.g., sex, age, SES) or clinical (e.g.,
comorbidity, prior episodes) variables was a consistent predictor of recovery for the first 5
prospectively observed recurrent MDD episodes. Admittedly, having more prior episodes
was associated with recurrence using a different analytic approach (Mueller et al., 1999), but
that finding was based on a far greater range of episodes than in the current study.

A comment also is in order about the rate of bipolar switch in our cohort, which we already
detected in a smaller sample (Kovacs et al., 1994). Over the follow-up, altogether 26 youths
(25%) switched polarity by the time they were adults. Although the “turn” rate from
unipolar to bipolar illness in initially youth samples has been reported as low as about 5%
(Weissman et al., 1999a, 1999b), our rate of 25%, along with the turn rate of 33% reported
by Geller et al., (2001), suggest that a change in polarity is far more frequent in juvenile-
onset depression compared to depression that onsets later in the life course. For example,
during the first decade of the Collaborative Study follow-up, only 6% of the adult patients
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with unipolar depression switched polarity (Solomon et al., 1997). Therefore, juvenile-onset
depression may be a marker of bipolarity in a subset of youths.

4.1. Practical implications of the present findings

First, as already noted, childhood-onset and later-onset depressive disorders should be
considered on a continuum and similarly targeted in a life-span approach to prevention. The
importance of prevention in the younger ages is supported by work with adult patients,
which has shown that functional outcomes are worse for very early- compared to later-onset
depression (Zisook et al., 2007). This finding is likely to reflect the fact that mental disorder
during the juvenile years is particularly detrimental because it interferes with normal
developmental tasks. Indeed, we have previously reported that depression in our juvenile
sample was associated with impaired school performance and academic achievement, had a
negative impact on verbal intellectual performance (Kovacs and Goldston, 1991), and had
detrimental effects on social competence, particularly in combination with comorbid
conduct disorder (Renouf et al., 1997). Second, there is now considerable evidence that
traditional demographic and clinical variables are not reliable predictors of the course of
MDD. As noted, this may reflect that the implications and consequences of predictors can
change as a function of time and context, which cannot be adequately controlled statistically
or otherwise. Importantly, the few reliable predictors of course that emerged from prior work
(e.g., family history, prior number of episodes) are not amenable to change. Therefore, it
may be time for researchers to focus on dynamic and potentially malleable vulnerability
factors, including physiological processes, which undergird sensitivity to recurrence (Farb et
al., 2015; Post et al., 2012). And third, while we found that only a minority of clinically
referred youngsters with a first MDD episode remain free of depression recurrence on long-
term follow up, community samples appear to include a larger portion of single episode
cases (Monroe and Harkness, 2011). Although there is a need to identify unique features of
cases with single versus multiple depression episodes, such a study is made difficult by the
fact that recurrence is time dependent: Namely, a subject with a single-episode MDD in the
context of a 5-year follow up may no longer be a single episode case if followed for another
5- to 10-years.

4.2. Limitations

While the present findings derive from the longest longitudinal study in which clinically
referred youngsters with major depression were repeatedly assessed, the results are
constrained by the relatively small sample size. This reduced our statistical power to detect
small effects on the outcomes and also limited the range of predictors that were examined.
Some investigators may find fault with the fact that the evaluations were not conducted blind
to prior diagnostic results. While keeping interviewers blind to prior information may
minimize bias, it makes it impossible to obtain temporally meaningful data or to counter
serious memory distortions by informants, and does not correspond to the way in which
diagnoses are made in clinical practice. Another constraint is that treatment contacts were
included in the statistical models as dichotomous information (yes/no), which did not
account for the length or adequacy of treatment exposure. Also, we could not determine if
mental health treatment during the follow up was specifically for depression symptoms or
other complaints. Further, because MDD in community samples of (mostly) adults appears
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to have a more benign course (Kessler et al., 1997), findings from the present study may not
fully generalize to non-referred youths with MDD.

4.3. Conclusions

All in all, there now is compelling evidence of the recurrent nature of MDD across the
juvenile and adult years, as it unfolds in the context of naturalistic treatment (or lack
thereof). However, even state-of-the- art interventions for depressed youths have had limited
impact on post-treatment course. For example, within 2 years of completing a randomized
depression treatment trial, 38% of the adolescents had a recurrent episode (Birmaher et al.,
2000); by 4 years post-treatment, 47% of the youths in another randomized treatment trial
had a recurrent depression (Curry et al., 2011). Such findings are further proof of the
intrinsically phasic nature of major depressive illness and unquestionably argue for
recurrence prevention as the priority public health intervention.
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Highlights

. Clinically referred 8- to 13-year-olds with major depression were
followed across two decades

. Recovery was modeled from each of the first 3 lifetime major
depressive episodes (MDE)

. Risk of the 214, 3 and 41" lifetime MDEs also were modeled

. Childhood-onset major depression signals high recovery and high

recurrence rates

. No single variable consistently predicted MDE recovery or recurrence
across the years
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Table 2

Final Models of Recovery from and Recurrence of MDD Episodes?

Outcome Predictor? Hazard Ratio  p
(95% C.1.)
Recovery from Ep. #1
Model a Comorbid dysthymic disorder 1.64 (1.07,2.53) 0.024
Model b Comorbid dysthymic disorder 1.62 (1.03,2.54) 0.036
Mental health treatment 0.59(0.37,0.95) 0.031
Recovery from Ep.#2
Model a Comorbid behavior disorder 0.50 (0.25,1.01) 0.054
Model b Treatment does not enter 0.17
Recovery from Ep.#3
Models a and b No predictors enter NS
Time to Ep.#2
Model a Two-parent household 2.04 (1.16,3.60) 0.014
Model b Two-parent household 2.16 (1.19,3.94) 0.012
Mental health treatment 2.35(0.93,5.95) 0.070
Time to Ep.#3
Model a Comorbid behavior disorder 0.31(0.11,0.87) 0.026
Two-parent household 0.52(0.24,1.10) 0.087
Model b Mental health treatment does not enter 0.55
Time to Ep.#4
Model a Length of ep. #3 > 0.496 yrs. (median)  2.94 (1.03,8.34) 0.043
Model b Length of ep. #3 > 0.496 yrs. (median)  3.23 (1.13,9.24) 0.029
Mental health treatment 2.67 (0.86,8.24) 0.09
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bSee the text for the list of all variables that were considered for each model

a ) . . .
Each model was run twice: Model a = treatment variable excluded; Model b = treatment variable included.
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