Trajectories of Preschool Disorders to Full DSM
Depression at School Age and Early Adolescence:
Continuity of Preschool Depression

Joan L. Luby, M.D.
Michael S. Gaffrey, Ph.D.
Rebecca Tillman, M.S.
Laura M. April, B.A.

Andy C. Belden, Ph.D.

Objective: Preschool-onset depression, a
developmentally adapted form of depres-
sion arising between ages 3 and 6, has
demonstrated numerous validated fea-
tures, including characteristic alterations
in stress reactivity and brain function. This
syndrome is characterized by subthreshold
DSM criteria for major depressive disorder,
raising questions about its clinical signifi-
cance. To clarify the utility and public
health significance of the preschool-onset
depression construct, the authors investi-
gated diagnostic outcomes of preschool
children at school age and in adolescence.

Method: In a longitudinal prospective
study of preschool children, the authors
assessed the likelihood of meeting full
criteria for major depressive disorder at
age 6 or later as a function of preschool
depression, other preschool axis | disor-
ders, maternal history of depression, non-
supportive parenting, and traumatic life
events.

Results: Preschool-onset depression
emerged as a robust predictor of major
depressive disorder in later childhood even
after accounting for the effect of maternal
history of depression and other risk factors.
Preschool-onset conduct disorder also pre-
dicted major depression in later childhood,
but this association was partially mediated
by nonsupportive parenting, reducing by
21% the effect of preschool conduct disor-
der in predicting major depression.

Conclusions: Study findings provide evi-
dence that this preschool depressive syn-
drome is a robust risk factor for developing
full criteria for major depression in later
childhood, over and above other established
risk factors. The results suggest that attention
to preschool depression and conduct disor-
der in addition to maternal history of de-
pression and exposure to trauma may be
important in identifying young children at
highest risk for later major depression and
applying early interventions.

(Am J Psychiatry 2014; 171:768-776)

Several independent studies (1-4) have provided data
suggesting that a clinically significant form of depression
can arise as early as age 3. The identification of the earliest
developmental manifestations of depression is critical to
targeting interventions before a chronic and relapsing
illness trajectory is established. Preschool-onset depres-
sion, a form of depression observed in children between
the ages of 3 and 6, is characterized by age-adjusted mani-
festations of the core DSM symptoms of major depressive
disorder (e.g., neurovegetative signs, anhedonia, and guilt)
known in older children and adults. Preschool depression
has been shown to have content and discriminant validity,
homotypic continuity over 18-24 months, higher rates of
familial affective disorders compared with healthy sub-
jects, and biological correlates (2, 5, 6). These features are
markers of validation for psychiatric disorders accord-
ing to criteria originally outlined by Robins and Guze (7).
The validity of preschool depression has been established
across multiple independent study samples, providing

support for the public health importance of this construct
(see Table S1 in the data supplement that accompanies the
online edition of this article). More recently, alterations in
brain function and structure similar to those observed in
depressed adults have been detected at school age in chil-
dren who experienced an episode of preschool-onset de-
pression as well as in depressed preschoolers themselves
(8-11). Given these findings, the importance of early iden-
tification and intervention is enhanced by the potential to
interrupt the disease trajectory during a period of greater
neural plasticity.

Based on estimates of prevalence and reports of referral
in clinical settings, depression in preschool children
appears to be a clinically underrecognized disorder (4,
12, 13). As preschool depression is not inherently disrup-
tive, and preschoolers are less likely than older children to
spontaneously report their internalized distress, these
early-onset depressive symptoms often go undetected by
caregivers. However, findings that depressed preschoolers
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were significantly impaired across contexts and activities
when rated by teachers and parents support its clinical
significance (2). Sadness and irritability are common but
nonspecific clinical symptoms of preschool depression.
More specific markers that are useful in distinguishing
preschool depression from other preschool disorders
include increased expression of and preoccupation with
guilt; changes in sleep, appetite, and activity level; and
decreased pleasure in activities and play. The latter is not
normative during the preschool period, when joyful play
exploration is a central developmental theme (2), and thus
a lack of joyfulness may be more apparent than overt
sadness in the preschool child. Persistent preoccupation
with negative play themes may also be a tangible clinical
sign. Because depressed preschoolers rarely appear per-
sistently withdrawn, sad, or vegetative and do not appear
to exhibit sustained depressive symptoms for a 2-week period,
but instead show periods of age-appropriate brightening, it
is important to look for circumscribed yet recurrent manifes-
tations of these symptoms over time.

Preschool depression is characterized by subthreshold
DSM criteria for major depressive disorder (14). As noted
above, when identifying preschool depression, the 2-week
duration criterion is not strictly enforced, and preschool-
ers who meet at least four (rather than the required five)
symptoms for a major depressive episode have been in-
cluded in this clinical group based on markers of vali-
dation (6, 14, 15). The fact that depressed preschoolers
have failed to meet full DSM criteria for major depression
has raised questions about the clinical and public health
significance of preschool depression, with some suggest-
ing that it represents a risk state or a “minor” depression.
Alternatively, others have argued that there may be
developmental differences in the temporal manifestations
of affective disorders in early childhood and that adjust-
ments to clinical criteria for some axis I disorders may be
indicated. An example of this is the criteria for early-
childhood posttraumatic stress disorder (PTSD) in DSM-5,
allowing for the use of developmentally modified symp-
tom manifestations as well as requiring fewer symptoms to
qualify for the disorder. Whether this is scientifically justi-
fied in depression remains an issue of debate, leaving the
precise public health and clinical significance of preschool
depression unresolved.

In an attempt to further clarify the public health sig-
nificance of preschool depression, we investigated the risk
of meeting full DSM-5 criteria for major depressive dis-
order at school age and in early adolescence in a longitu-
dinal sample of depressed preschool children as well as
healthy and psychiatric comparison subjects. Longitudinal
outcomes of childhood disorders have been an important
element of establishing diagnostic validity, and this cri-
terion was prioritized in decision making for modifications
to childhood disorders in DSM-5. Notably, both hetero-
typic and homotypic longitudinal outcomes of school-age
and adolescent depression have been reported in several
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key study samples (16, 17). Therefore, whether preschool
depression was also a risk factor for other axis I disorders at
school age and in early adolescence was also explored.

Also of interest was whether psychosocial factors could
be identified that predict which preschoolers were at
greater risk for later diagnosis of major depressive disorder.
We hypothesized that specific environmental/familial con-
ditions, including maternal history of depression, non-
supportive parenting, and traumatic or stressful life events,
would be predictors of later meeting full criteria. Of
additional interest was what other preschool-onset axis I
disorders increased the risk for major depression at school
age and in early adolescence, and particularly whether
a preschool-onset anxiety disorder would be a predictor
of later major depression, as has been demonstrated by
studies in older children (18).

Based on the notion that preschool-onset depression is
an early manifestation of the well-validated later child-
hood disorder, we hypothesized that preschool depression
would exceed other axis I preschool disorders and salient
risk factors as a robust risk factor for meeting full criteria
for major depressive disorder at school age and in early
adolescence. Given the clear importance of income-to-
needs ratio and negative parenting as risk factors for a
variety of poor developmental outcomes and maternal
history of depression as a risk factor for childhood de-
pression (19-21), these variables were of particular interest.
If clear predictors of the later full disorder could be iden-
tified, they could be used to determine which preschoolers
should be targeted for early intervention.

Method

Study Population

Preschoolers between the ages of 3 years and 5 years 11 months
were recruited from primary care and day care sites in St. Louis
and screened with the Preschool Feelings Checklist, a validated
screening measure for identifying children at high risk for preschool-
onset depression (22, 23). Children with symptoms of depression
were oversampled, and children with symptoms of other psy-
chiatric disorders and healthy children were included as com-
parison groups. Details of the study’s recruitment methods and
participant flow have been described previously (24; see also the
flow diagram in Figure S1 in the online data supplement). Study
subjects and their primary caregivers participated in up to six
comprehensive annual (and up to four semiannual) assessments
conducted at the Early Emotional Development Program at the
Washington University School of Medicine (mean, minimum, and
maximum numbers of assessments are summarized in Table S2
in the data supplement). After receiving a complete description of
the study, parents provided written informed consent and children
provided assent. All study procedures were approved by the
Washington University School of Medicine institutional review
board.

Measures

Child psychopathology and stressful and traumatic life
events. Assessments included a comprehensive age-appropriate
diagnostic interview that assessed for the presence of DSM axis I
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TABLE 1. Comorbid Diagnoses in Children With Preschool-
Onset Depression and in Those With School-Age Depression

Group and Diagnosis % N
Preschool-onset depression (N=74)

Preschool-onset conduct disorder 243 18
Preschool-onset anxiety disorder 459 34
Preschool-onset ADHD 31.1 23
Preschool-onset oppositional defiant disorder 50.0 37
School-age depression (N=79)

School-age conduct disorder 329 26
School-age anxiety disorder 58.2 46
School-age ADHD 51.9 41
School-age oppositional defiant disorder 45.6 36

psychiatric disorders as well as stressful and traumatic life events
at each study wave. When children were between the ages of 3
years and 7 years 11 months, the Preschool Age Psychiatric As-
sessment (PAPA) was administered to caregivers (25). When chil-
dren were age 8.0 years or older, both child and caregiver reports
of psychiatric symptoms were collected using the Child and Ado-
lescent Psychiatric Assessment (CAPA, the interview from which
the PAPA was adapted) (26, 27). The PAPA and CAPA include all
relevant DSM criteria and their age-appropriate manifesta-
tions and have been shown to have test-retest reliability (26, 28)
as well as reliability for the assessment of stressful/traumatic
life events (29). Parent and child report on the CAPA were com-
bined by taking the most severe rating, as is standard in child
depression research. Raters trained to reliability and blind to the
child’s diagnostic status from prior waves administered the PAPA
or CAPA at each assessment point. Blind ratings could be achieved
because of the large study sample and assessments over a 10-year
period, allowing the use of different interviewers to rate parti-
cipants at each wave. In addition, the diagnosis is derived through
a computer-based DSM algorithm, using all endorsed symptoms,
making diagnostic determinations more objective. High test-retest
reliability for the major depressive disorder module on the PAPA
(for diagnosis, kappa=0.62, and mean symptom endorsement in-
traclass correlation coefficient=0.88) and high interrater reliability
(kappa=0.79, intraclass correlation coefficient=0.97) have been es-
tablished in our laboratory (9, 30). All interviews were audiotaped,
and methods to maintain reliability and prevent drift, which in-
cluded ongoing calibration of interviews by master raters for 20%
of each interviewer’s cases, were implemented in consultation with
an experienced clinician (J.L.L.) at each study wave.

The PAPA/CAPA assesses 18 stressful life events (e.g., change in
day care/school) and 21 traumatic life events (e.g., death of a loved
one). The frequencies of all types of stressful and traumatic life
events were summed to create an overall stressful life event fre-
quency and an overall traumatic life event frequency.

Income-to-needs ratio. The income-to-needs ratio was com-
puted as the total family income at baseline divided by the
federal poverty level, based on family size, at the time of data
collection (31).

Pubertal status. Pubertal status was rated at each study wave
for children age 10 and older using the Pubertal Status Ques-
tionnaire, a validated self-report measure of pubertal develop-
ment (32).

Maternal history of depression. The Family Interview for
Genetic Studies (33) was used to obtain family history of
depression and other affective disorders in first- and second-
degree relatives. At each wave of data collection, primary
caregivers (93% of them mothers) were interviewed about
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family history of psychiatric disorders, and the screening
checklist for major depression was given when screening
items were endorsed. Therefore, data on maternal history of
depression were based on mothers’ self-report using the Family
Interview for Genetic Studies major depression screen or on
history of clinician diagnosis in 93% of cases (7% were based
on other caregiver report). The Family Interview for Genetic
Studies is a fully structured instrument for which the senior
investigator (J.L.L.) trained interviewers to reliability (33).
Questions about the diagnostic status of a family member were
reviewed by a senior psychiatrist (J.L.L.) blind to the child’s
diagnostic status. The Family Interview for Genetic Studies was
administered to all participants and updated at each annual
study wave.

Nonsupportive parenting. At the first annual follow-up wave,
children and parents were observed interacting during a mildly
stressful task in which the child was required to wait for
8 minutes before opening an attractive gift sitting within arm’s
reach. The interaction was coded for parents’ use of non-
supportive parenting strategies (e.g., threats about negative
consequences). High interrater reliability (>0.83) of coders has
been established in the study sample. This task, which is used for
assessing parenting strategies, is well validated and has good
psychometric properties (34, 35).

Data Analysis

In the analyses that follow, dichotomous variables were used
for the presence or absence of preschool-onset diagnoses. This
approach was used to account for the effect of specific disorders
independent of levels of comorbidity (common in childhood
psychopathology). Specifically, children who met the previously
validated criteria for depression (described above) before age 6
were considered to have preschool-onset depression. Similarly,
those who met criteria before age 6 for attention deficit hyper-
activity disorder (ADHD), oppositional defiant disorder, or con-
duct disorder were categorized into preschool-onset groups for
these disorders. Children who had separation anxiety, generalized
anxiety, or PTSD before age 6 were categorized into a broader
preschool-onset anxiety group. Children’s school-age axis I
diagnostic outcomes at 6-13 years of age were defined in the
same fashion (see Table 1 for details on preschool and school-age
comorbidity). No exclusions were applied, so any child who met
criteria for a given diagnosis was included in that group regardless
of comorbidity. For school-age diagnoses, participants had to meet
full DSM-5 criteria; thus, for example, participants classified as
having depression at age 6 or older had to meet full criteria for
a major depressive episode (i.e., five or more symptoms at a clin-
ically impairing severity level lasting at least 2 weeks).

In the analyses that follow, continuous variables were centered
by subtracting the mean, and dichotomous variables were cen-
tered by assigning values of —1 and 1 to the two outcomes.

Potential covariates. Independent logistic regression analyses
were conducted to determine whether children’s gender and age
at baseline were significantly associated with the likelihood of
being diagnosed with school-age depression. Variables signifi-
cantly associated with school-age depression status were then
included as covariates in the final analysis.

Preschool-onset psychiatric disorders predicting school-age
depression diagnosis. Using logistic regression analyses, we
calculated the odds ratios for diagnosis of depression at school
age based on the presence or absence of five possible preschool-
onset psychiatric disorders. School-age depression (present or
absent) was the dependent variable, and preschool-onset depression,
conduct disorder, anxiety disorders, ADHD, and oppositional defiant
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disorder were entered simultaneously as dichotomous predictor
variables. Although school-age depression was the outcome diagnosis
of most interest, four additional logistic regression models were
constructed for comparison purposes using school-age conduct
disorder, anxiety disorders, ADHD, and oppositional defiant disorder
as the outcome variables.

Environmental/familial predictors of school-age depression.
Five separate logistic regression analyses were conducted to test for
main effects of environmental/familial risk factors on school-age
depression as well as to test for interaction effects between
environmental/familial variables and preschool-onset diagnoses
in relation to school-age diagnoses. Interactions between pre-
school diagnosis and environmental/familial variables were
explored to test for mediation or moderation effects that are
known in risk trajectories. For each regression, the independent
variables were the main effect of a single environmental/familial
variable (income-to-needs ratio, maternal history of depression,
traumatic life events, stressful life events, or observed non-
supportive parenting behaviors), the main effect of one or more
preschool-onset psychiatric disorders that significantly pre-
dicted school-age depression in the preceding analyses, and
the interaction term(s) between the environmental/familial
variable and presence of a preschool-onset disorder. School-
age depression was the outcome variable for each analysis.

Final cumulative model predicting school-age depression.
Based on findings from the previous analyses, we tested all sig-
nificant predictors of school-age depression simultaneously using
hierarchical logistic regression.

Nonsupportive parenting as a mediator of the relationship
between preschool-onset diagnoses and school-age depression.
Nonsupportive parenting has been found to mediate the effects
of preschool-onset psychiatric disorders on numerous behavioral
and biological outcomes in this sample as well as in other in-
dependent samples (19, 20). Thus, we conducted formal tests for
nonsupport as a possible mediator of the significant association
between preschool-onset psychiatric disorders and school-age
depression. In keeping with a traditional approach to mediation
and its definition, we proceeded with tests for mediation only if
the preschool-onset disorder significantly predicted school-age
depression and the same preschool-onset disorder significantly
predicted nonsupport. When a preschool-onset diagnosis predicted
school-age depression but did not significantly predict nonsupport
(the mediator), mediation was not tested, as this would violate
a fundamental tenet of mediation, making formal mediation
analysis unreliable. Mediation analyses were conducted using
the process macro for SAS (36).

Analyses were conducted with SAS, version 9.2 (SAS Institute,
Cary, N.C.) and SPSS, version 21 (IBM, Armonk, N.Y.).

Results

Of 306 children enrolled at baseline, 246 had complete
data on the variables of interest and were included in the
analyses. The children included in the analyses did not
differ significantly in demographic characteristics from the
60 who were not, except that the mean level of parental
education was higher in those included (x?=8.10, p=0.044).
The demographic and clinical characteristics of the study
sample are summarized in Table 2. Of children with school-
age depression, 82.3% were prepubertal at the time of onset.
Of those without school-age depression, 43.5% were pre-
pubertal at the time of the last completed assessment. The
mean duration of follow-up was 6.44 years (SD=1.04).
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TABLE 2. Demographic and Clinical Characteristics of Chil-
dren in a Longitudinal Prospective Study of Depression
(N=246)

Characteristic

Mean SD
Baseline age (years) 4.47 0.80
Age at onset of school-age depression 9.34 1.57
(years) (N=79)
Age at last assessment (years) 10.91 1.22
Baseline income-to-needs ratio® 2.24 1.20
Traumatic life events frequency 7.50 13.21
N %
Male 127 51.6
Race
Caucasian 139 56.5
African American 77 313
Other 30 12.2
Baseline family income
=$20,000 55 22.4
$20,001-$40,000 42 171
$40,001-$60,000 48 19.5
>$60,000 101 411
Baseline parental education®
High school diploma 38 15.6
Some college 92 37.9
4-year college degree 52 21.4
Graduate education 61 25.1
Maternal history of depression 96 39.0
Preschool-onset diagnoses®
Depression 74 30.1
Conduct disorder 39 15.9
Anxiety disorder 74 30.1
ADHD 42 171
Oppositional defiant disorder 69 28.0
School-age diagnoses®
Depression 79 32.1
Conduct disorder 40 16.3
Anxiety disorder 77 313
ADHD 63 25.6
Oppositional defiant disorder 59 24.0

@ Total family income at baseline divided by the federal poverty level
based on family size.

b parental education was recorded for the parent who completed
the assessment, which was the biological mother in 93% of cases.

¢ Children may be counted in more than one diagnostic group
because of comorbidity.

Potential Covariates

Children’s baseline age, but not gender, predicted the
likelihood of having school-age depression (odds ratio=1.88,
95% CI=1.31, 2.70, p<<0.001). That is, the older children were
at baseline, the more likely they were to be diagnosed with
depression at school age. Thus, final analyses included
children’s age but not gender as a covariate.

Preschool-Onset Psychiatric Disorders as Predictors
of School-Age Depression

Children previously diagnosed with preschool-onset de-
pression were more than 2.5 times as likely as those without
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TABLE 3. Odds Ratios for School-Age and Early Adolescent Disorders From Preschool Disorders (N=246)

School-Age and Preschool-Onset Disorder 0dds Ratio 95% Cl N p
School-age depression

Preschool-onset depression 2.70 1.43, 5.08 9.45 0.002
Preschool-onset conduct disorder 3.38 1.50, 7.62 8.63 0.003
Preschool-onset anxiety disorder 1.53 0.81, 2.88 1.69 0.193
Preschool-onset ADHD 1.30 0.56, 3.01 0.38 0.538
Preschool-onset oppositional defiant disorder 1.02 0.49, 2.13 0.00 0.957
School-age conduct disorder

Preschool-onset depression 1.79 0.81, 3.95 2.07 0.150
Preschool-onset conduct disorder 4.56 1.92, 10.86 11.74 <0.001
Preschool-onset anxiety disorder 1.50 0.67, 3.35 0.98 0.322
Preschool-onset ADHD 1.32 0.50, 3.50 0.32 0.573
Preschool-onset oppositional defiant disorder 1.75 0.73, 4.23 1.56 0.212
School-age anxiety disorder

Preschool-onset depression 3.48 1.86, 6.51 15.26 <0.001
Preschool-onset conduct disorder 1.01 0.43, 2.35 0.00 0.988
Preschool-onset anxiety disorder 1.91 1.02, 3.61 4.03 0.045
Preschool-onset ADHD 1.23 0.52, 2.88 0.22 0.642
Preschool-onset oppositional defiant disorder 1.72 0.83, 3.54 2.12 0.145
School-age ADHD

Preschool-onset depression 3.69 1.84, 7.40 13.53 <0.001
Preschool-onset conduct disorder 1.93 0.80, 4.63 2.15 0.143
Preschool-onset anxiety disorder 1.08 0.52, 2.28 0.05 0.831
Preschool-onset ADHD 3.00 1.26, 7.14 6.15 0.013
Preschool-onset oppositional defiant disorder 2.88 1.36, 6.11 7.57 0.006
School-age oppositional defiant disorder

Preschool-onset depression 1.94 0.95, 3.96 3.30 0.069
Preschool-onset conduct disorder 2.34 1.00, 5.45 3.86 0.049
Preschool-onset anxiety disorder 1.02 0.48, 2.14 0.00 0.969
Preschool-onset ADHD 1.60 0.67, 3.85 1.11 0.292
Preschool-onset oppositional defiant disorder 4.62 2.18, 9.76 16.05 <0.001

preschool depression to be diagnosed with school-age de-
pression (Table 3). The rate of school-age depression was
51.4% in the 74 children with preschool-onset depression
and 23.8% in the 172 children without preschool-onset
depression. Preschool-onset conduct disorder was the only
other significant predictor of school-age depression (p=0.003).
No other axis I preschool diagnosis significantly increased
the likelihood of school-age depression.

Preschool-Onset Depression as a Predictor of Other
School-Age Disorders

Table 3 outlines the relationships between preschool
disorders and school-age disorders. Notably, children with
preschool-onset depression were on average three times
as likely as children without preschool depression to have
school-age depression, school-age anxiety, and school-age
ADHD. Also, children with preschool-onset depression or
anxiety disorders were significantly more likely than chil-
dren without these diagnoses to have a school-age anxiety
disorder.

As our aim in this study was to identify risk factors
for DSM-5 major depressive disorder in later childhood,
the remaining analyses include only the two preschool-
onset disorders found to significantly predict school-age
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depression (i.e., preschool-onset depression and preschool-
onset conduct disorder).

Familial/Environmental Predictors of School-Age
Depression

Income-to-needs ratio. Children from families with lower
income-to-needs ratios (measured at baseline when par-
ticipants were preschool age) were significantly more
likely to have school-age depression (odds ratio=1.35, 95%
CI=1.07, 1.70, p=0.012). The interaction effects of income-
to-needs ratio by preschool-onset depression and income-
to-needs ratio by preschool-onset conduct disorder were
nonsignificant in relation to school-age depression diagnosis.

Maternal history of depression. Children with school-age
depression were almost twice as likely to have a mother
with a history of depression compared with those without
school-age depression (odds ratio=1.88, 95% CI=1.09, 3.24,
p=0.023). The interaction effects of maternal history of de-
pression by preschool-onset depression and maternal history
of depression by preschool-onset conduct disorder were
nonsignificant in relation to school-age depression diagnosis.

Observed nonsupportive parenting strategies. Children
whose primary caregivers were observed using nonsupportive
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TABLE 4. Hierarchical Logistic Regression Model of School-Age Depression in All Participants (N=246)

Step and Variable Estimate SE 0dds Ratio 95% Cl N p
Step 1

Baseline age 0.71 0.20 2.03 1.39, 2.98 13.15 <0.001
Family income-to-needs ratio? -0.23 0.13 0.80 0.62, 1.02 3.37 0.066
Traumatic life events frequencyb 0.02 0.01 1.02 1.00, 1.04 2.98 0.085
Maternal history of depressionIO 0.50 0.30 1.64 0.92, 2.94 2.81 0.094
Nonsupportive parenting 0.09 0.04 1.09 1.02, 1.18 5.55 0.019
Step 2

Baseline age 0.81 0.21 2.24 1.48, 3.38 14.73 <0.001
Family income-to-needs ratio -0.16 0.13 0.85 0.66, 1.10 1.49 0.223
Traumatic life events frequencyb 0.01 0.01 1.01 0.99, 1.03 0.59 0.444
Maternal history of depression® 0.36 0.32 1.43 0.77, 2.65 1.28 0.258
Nonsupportive parenting 0.10 0.04 1.11 1.02, 1.21 5.74 0.017
Preschool-onset depression 1.28 0.38 3.61 1.73, 7.54 11.72 0.001
Preschool-onset conduct disorder 1.29 0.56 3.63 1.20, 10.95 5.23 0.022
Preschool-onset depression by preschool-onset conduct -0.28 0.82 0.75 0.15, 3.75 0.12 0.728

disorder

@ Total family income at baseline divided by the federal poverty level based on family size.
b For children with school-age depression, the time frame is prior to onset of the disorder, and for those without, the time frame is through the

final assessment.

parenting strategies more frequently during the parent-
child interaction task were significantly more likely to have
school-age depression (odds ratio=1.08, 95% CI=1.01, 1.15,
p=0.020). The interaction effects of nonsupportive parent-
ing by preschool-onset depression and nonsupportive
parenting by preschool-onset conduct disorder were non-
significant in relation to school-age depression diagnosis.

Stressful and traumatic life events. The frequency of stress-
ful life events experienced by children was unrelated to
school-age depression. Children’s experiences of trauma-
tic life events approached statistical significance as a pre-
dictor of school-age depression (odds ratio=1.02, 95%
CI=1.00, 1.05, p=0.090). The interaction effects of trauma
by preschool-onset depression and of trauma by preschool-
onset conduct disorder were nonsignificant in relation
to school-age depression diagnosis. Because of its im-
portance in the literature and in our own sample as a
predictor of school-age depression, trauma was also in-
cluded in the final model despite its falling short of sta-
tistical significance.

Examining Diagnostic and Environmental/Familial
Predictors of School-Age Depression Simultaneously
As seen in Table 4, step 1 of the analyses included
children’s age at baseline and the significant environmental/
familial variables. At step 2, the main effect of preschool-onset
depression, preschool-onset conduct disorder, and the
preschool-onset depression by preschool-onset conduct
disorder interaction term were entered into the regression
equation. Results indicated that when examined simulta-
neously in step 1 of the model, nonsupportive parenting
and children’s age at baseline were the only significant
environmental/familial predictors of school-age depres-
sion. That is, preschoolers with caregivers who used non-
supportive parenting strategies more frequently were
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FIGURE 1. Association of Preschool-Onset Depression, Con-
duct Disorder, and Nonsupportive Parenting With School-
Age Depression in a Logistic Regression Model?

odds ratio=3.61***

Preschool-onset 95% Cl=1.73-7.54

depression

3

odds ratio=3.63*

Preschool-onset
reschool-onse 95% C1=1.20-10.95

conduct disorder

School-age
depression

Nonsupportive
parenting

odds ratio=1.11*
95% C1=1.02-1.21

@ Covariates included baseline age, family income-to-needs ratio,
traumatic life events frequency, maternal history of depression, and
the interaction between preschool-onset depression and preschool-
onset conduct disorder.

*p<0.05. ¥**p<0.001.

significantly (p=0.019) more likely to have school-age de-
pression. When preschool-onset depression and conduct
disorder were included at step 2, children’s baseline age,
nonsupportive parenting, preschool-onset conduct disor-
der, and preschool-onset depression were all significant
predictors of school-age depression (Figure 1).

Associations Between Preschool-Onset Conduct
Disorder and School-Age Depression: Nonsupportive
Parenting as a Mediator

Before conducting formal tests of nonsupportive parent-
ing as a mediator of the relationship between preschool-
onset depression or conduct disorder and school-age
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TABLE 5. Nonsupportive Parenting by Preschool-Onset Depression and Conduct Disorder Diagnoses in a General Linear

Model With Pairwise Group Contrasts

Nonsupportive Parenting

Group Comparison (p?)

Preschool-Onset Preschool-Onset Preschool-Onset

Depression and Depression Conduct Disorder

Diagnostic Group Mean SD Conduct Disorder Only Only
Preschool-onset depression 4.06 4.77

and conduct disorder
Preschool-onset depression only 2.39 2.14 0.124
Preschool-onset conduct 8.43 8.34 <0.001 <0.001

disorder only
Neither preschool-onset depression 3.85 3.46 0.839 0.020 <0.001

nor preschool-onset conduct disorder

2 Bonferroni-corrected significant p=0.008.

FIGURE 2. Nonsupportive Parenting as a Partial Mediator of
the Relationship Between Preschool-Onset Conduct Disor-
der and School-Age Depression?

Z=3.35%**
Preschool-onset School-age
conduct disorder depression
7=2.69** |
t=3.75%%* 7=2.40%

«

Nonsupportive
parenting

@ Covariates included baseline age, family income-to-needs ratio,
traumatic life events frequency, maternal history of depression,
and the interaction between preschool-onset depression and
preschool-onset conduct disorder. The solid arrows indicate total
effect; the dotted arrow indicates direct effect. In the mediation
analysis, t-tests were conducted for continuous outcomes and Z-tests
for dichotomous outcomes.

*p<<0.05. **p<<0.01. ***p<<0.001.

depression, mean scores of nonsupport in four diagnostic
groups (preschool depression and conduct disorder; pre-
school depression only; preschool conduct disorder only;
and neither preschool depression nor conduct disorder)
were calculated. As shown in Table 5, in a general linear
model with pairwise group contrasts, nonsupportive
parenting was significantly greater in the preschool conduct
disorder only group compared with the other three di-
agnostic groups (preschool depression and conduct disor-
der: F=11.73, p<0.001; preschool depression only: F=35.21,
p<0.001; neither preschool depression nor conduct disor-
der: F=24.41, p<<0.001). Based on this result, a formal test of
mediation was conducted for the relationship between
preschool conduct disorder and school-age depression
(mediation was not tested for preschool depression because
it was not significantly associated with nonsupport). The
effect of preschool conduct disorder on school-age de-
pression was partially mediated through nonsupportive
parenting (95% bootstrap CI=0.019, 0.364). The effect of
preschool conduct disorder on school-age depression was
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reduced by 21% when nonsupport was accounted for in the
model (Figure 2).

Discussion

The study findings demonstrate that preschool de-
pression was a significant and robust predictor of meeting
full DSM-5 criteria for major depressive disorder in later
childhood and early adolescence (i.e., at ages 6-13). The
predictive power of preschool depression for school-age
depression remained strong and undiminished even when
other key environmental and familial risk factors were
included in the model. Preschool conduct disorder also
remained significant, although its effect was diminished
when nonsupportive parenting was accounted for. This
finding extends the available data by demonstrating that
preschool depression not only shows homotypic continu-
ity up to 2 years later but also converts to meet all formal
DSM-5 criteria for major depressive disorder during school
age and early adolescence (a mean of 6 years later). This
finding of major depressive disorder as a longitudinal
outcome of preschool-onset depression further supports
the significance and robustness of the preschool de-
pression construct.

Preschool depression was also a risk factor for school-
age anxiety disorders (odds ratio=3.48) and ADHD (odds
ratio=3.69), underscoring its heterotypic in addition to
homotypic outcomes. Heterotypic, and well as homotypic,
outcomes of prepubertal depression have been reported
in several other longitudinal samples (16, 17). Weissman
et al. (17) have suggested further that children with
prepubertal depression and a family history of depression
have the highest risk of a recurrence of depression during
adulthood. Consistent with the literature on risk for depres-
sion in older children, preschool conduct disorder also
emerged as a significant predictor of later major depressive
disorder. The finding that disruptive disorders are a risk
factor for childhood depression has been established in
several studies of school-age children (37). In a previous
analysis of this sample, disruptive disorders during the pre-
school period also emerged as a risk factor for depression at
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the 2-year follow-up (6). However, the predictive power of
this relationship was diminished in the present study when
the effects of nonsupportive parenting were considered in
the analysis. Formal testing for mediation showed that
the effect of preschool conduct disorder on school-age
depression was partially mediated by nonsupportive
parenting. This suggests that nonsupport in the context
of conduct disorder is an important factor in the mech-
anism by which the risk for later depression is transmitted.
Targeted study of this risk trajectory is indicated.

After accounting for other known significant risk factors,
we found that preschool depression remained a highly
significant predictor of later meeting full criteria for major
depressive disorder. These findings suggest that the pre-
school diagnosis is a stronger predictor of later major de-
pression than maternal history of depression or traumatic
life events. This finding contradicts common clinical belief
and practice, in which these latter risk factors are viewed
as highly significant risk markers, while symptom charac-
teristics in young children and a preschool depression
diagnosis are generally considered more secondarily (or
not at all) in the domain of risk for later depression. While
these findings do not address the question of whether pre-
school depression represents minor depression or a risk
state, they should dispel any doubt that children with
preschool-onset depression constitute a group that is clearly
and uniquely at high risk for later depression and therefore
should be targeted for early intervention.

This study also provides data to inform the relation-
ship between preschool anxiety disorders and later child-
hood depression. In contrast to findings in adults and
older children, preschool anxiety disorders did not emerge
as a precursor of school-age and early adolescent de-
pression. However, preschool depression emerged as
a risk factor for school-age anxiety disorders (as well as
school-age ADHD). The inconsistency of this finding
relative to the established risk trajectory in older children
and adults could be related to a number of develop-
mental factors. One possibility is the more transient
nature of early-onset anxiety disorders, which in some
cases may represent a developmental extreme (e.g., sep-
aration anxiety disorder) rather than an enduring clinical
disorder.

The most salient limitations of the study include the
relatively small sample of children with preschool de-
pression and the fact that the majority of study partic-
ipants have not yet been followed through puberty. Thus,
further studies that carefully track the sample through the
pubertal period are needed to identify which preschoolers
displaying depressive symptoms will not be at risk for
a recurrent course. Nevertheless, the finding that pre-
school depression is a robust predictor of future major
depressive disorder makes a strong case for using validated
age-adjusted criteria to identify this early depressive
phenotype before school age. The study findings are also
of importance when considering that early intervention for
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depression in the preschool period, a point of high relative
neuroplasticity, may provide a window of therapeutic
opportunity to alter the chronic and relapsing course known
in depressive disorders.
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Clinical Guidance: Continuity of Preschool Depression
Depression in children younger than 6 signifies a likelihood of depression or other
psychiatric disorder later in childhood. In a prospective study by Luby et al., half
of 74 depressed preschoolers again met the criteria for major depressive
disorder at age 6-13. They were also three times as likely as nondepressed
preschoolers to have an anxiety disorder or attention deficit hyperactivity at
follow-up. Preschool depression was a stronger predictor of later depression than
was either maternal depression or traumatic events. Preschool conduct disorder
was also associated with school-age depression, but the link was partly at-
tributable to nonsupportive parenting.
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