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Context: Childhood depression is a serious and relaps-
ing psychiatric disorder. However, to date studies have
focused mostly on children aged 6 years and older. Vali-
dation for depression in preschool children has been pro-
vided by 2 independent study samples. While several stud-
ies have demonstrated stability and poor outcomes of
internalizing symptoms in preschoolers, there has not yet
been longitudinal data available to inform the course of
preschool depression and whether it shows homotypic
continuity into early childhood.

Objective: To examine the 24-month course of pre-
school depression and whether it showed homotypic vs
heterotypic continuity or was a developmentally tran-
sient phenomenon.

Design: Blindly rated, prospective, 24-month, longitu-
dinal follow-up study.

Setting: Community sites.

Patients: Three hundred six preschoolers aged 3 to 6
years recruited from community sites and oversampled
for symptoms of depression.

Main Outcome Measure: Recurrence/stability of de-
pression and predictors of course.

Resulis: Preschoolers with depression at baseline had
the highest likelihood of subsequent depression 12 and/or
24 montbhs later compared with preschoolers with no base-
line disorder and with those who had other psychiatric
disorders. Preschoolers with depression at baseline were
more likely to have later depression rather than other psy-
chiatric disorders. Findings from a logistic regression
analysis indicated that when controlling for demo-
graphic variables, risk factors, and comorbid disorders,
depression during the preschool period and family his-
tory of affective disorders were the most robust and sig-
nificant predictors of later depression.

Conclusions: Preschool depression, similar to child-
hood depression, is not a developmentally transient
syndrome but rather shows chronicity and/or recur-
rence. Homotypic continuity of preschool MDD during
a 24-month period was found. These results underscore
the clinical and public health importance of identifica-
tion of depression as early as preschool. Further fol-
low-up of preschoolers with depression is warranted to
inform the longitudinal course throughout childhood.
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HE VALIDITY OF MAJOR DE-

pressive disorder (MDD) in

childhood has been well es-

tablished, with the disorder

now widely recognized and
treated in mental health settings.'* Begin-
ning with the seminal work of Kovacs et
al,>° over the past 2 decades empirical data
have shown that MDD in school-aged chil-
dren (aged 6-12 years) is a serious clinical
condition characterized by a relapsing
course and is not merely a developmen-
tally transient phenomenon.”® Longitudi-
nal data from clinical samples of school-
aged children with depression have
demonstrated recurrence rates of 40% af-
ter 2 years and 70% after 5 years.>®® Ge-
netic vulnerability for MDD, the experi-

ence of stressful life events, as well as the
presence of comorbid psychiatric disor-
ders during childhood have emerged as key
risk factors for depression onset and recur-
rence at school age as well as later in life.'**

To date, studies of childhood MDD have
focused predominantly on children aged 6
years and older. However, more than 20
years ago, data began to emerge that sug-
gested that depression conforming to the
diagnostic criteria found in the DSM-III-R
could be identified even earlier in life in pre-
school-aged children.”>'® Contradicting tra-
ditional developmental theory,' which
claimed that young children were too cog-
nitively and emotionally immature to ex-
perience depressive affects, recent empiri-
cal studies using new and age-appropriate
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methods have identified DSM-IV unipolar MDD in pre-
schoolers.?” To date, preschool MDD has been identified
and described in the empirical literature in 4 large inde-
pendent samples from 3 geographical sites.”** One epi-
demiological study estimates the prevalence rate of pre-
school MDD at 2.1%, the same rate found in school-aged
children.” In an investigation that screened preschoolers
(N=175) from both clinical and community sites, DSM-IV
MDD was identified using a structured age-appropriate psy-
chiatric interview.?* The typical symptoms and vegeta-
tive signs of depression emerged as sensitive and specific
manifestations of the disorder in preschoolers rather than
as masked symptoms, such as somatic complaints or ag-
gression, which were previously expected to characterize
depression in younger children.”” However, in this inves-
tigation, a large group of preschoolers who met all DSM-IV
symptom criteria and had high depression severity and im-
pairment failed to meet the strict 2-week duration crite-
rion.?® This finding suggested that the strict duration cri-
terion may not apply to such young children and should
be “set aside” in preschool MDD.

Validation for preschool MDD (based on meeting all
DSM-1V symptom criteria) has been supported by the find-
ing of a specific symptom constellation that was distinct
from other psychiatric disorders and stable during a
6-month period.** Additionally, alterations in the hypo-
thalamic-pituitary-adrenal axis reactivity similar to those
known in adults with depression, greater family history
of mood disorders, as well as observational evidence of
depressive affects and behaviors were detected in pre-
schoolers with depression, providing further valida-
tion.?>*>*2* More recent findings from a larger indepen-
dent sample (N=306) ascertained from community sites
(and serving as the population for this investigation) have
replicated the findings described above and have also dem-
onstrated that preschoolers with depression display sig-
nificant functional impairment evident in multiple con-
texts rated by both parents and teachers.?*

Despite this growing body of empirical data validat-
ing preschool MDD, skepticism remains as to whether
the preschool-onset form is clinically meaningful and/or
specific or whether it is a transient developmental phe-
nomenon or a nonspecific precursor of other later psy-
chopathology. It also remains to be established whether
preschool onset MDD, if not self-limited, is continuous
with school-aged depression. Also unknown and of in-
terest is whether preschool MDD has a remitting and re-
lapsing course similar to school-aged MDD and, related
to this, whether the same risk factors for recurrence or
chronicity are operative. The purpose of this longitudi-
nal study was to address these research questions.

It was hypothesized that preschool depression would
show homotypic continuity over the course of 24 months,
evidenced by a greater likelihood of subsequent depres-
sion when compared with rates observed in those with
other psychiatric disorders and those without disorders
at baseline. In addition, it was hypothesized that pre-
school depression would show greater homotypic rather
than heterotypic continuity as evidenced by a greater like-
lihood of subsequent depression as opposed to other psy-
chiatric outcomes. Furthermore, it was hypothesized that
depression at baseline would predict later depression af-

ter controlling for comorbid psychiatric disorders and
known risk factors. Preschool MDD was expected to have
aremitting and relapsing course during 24 months. The
current study also examined risk/protective factors that
contribute to the course of preschool MDD. Based on the
literature in older children, it was hypothesized that pre-
schoolers with a greater family history of affective dis-
orders, who experienced more stressful life events, or who
had greater comorbidity would be at an increased risk
for recurrent and more severe depressive episodes dur-
ing a 24-month period.

To date, several studies have followed up preschool-
ers with internalizing symptoms or disorders and estab-
lished stability as well as risk of poor later childhood out-
comes.”*** Furthermore, associations between temperament
during the preschool period and later risk of depression
in early adulthood have been demonstrated.*> However,
to our knowledge this is the first available longitudinal fol-
low-up data from a sample of 3- to 6-year-old children who
met DSM-IV MDD symptom criteria to inform the conti-
nuity and course of preschool MDD.

DR METHODS

RECRUITMENT AND PARTICIPANTS

This investigation used data from a National Institute of Mental
Health—funded Validation of Preschool Depression Study. The
Preschool Depression Study is an ongoing, multi-method, multi-
informant (parents, children, and teachers), longitudinal inves-
tigation of 306 preschoolers. Comprehensive assessments were
conducted at 3 annual waves in the Early Emotional Develop-
ment Program at the Washington University School of Medi-
cine in St Louis, St Louis, Missouri. From May 2003 to March
2005, children aged 3 to 5.11 years were recruited from pedia-
tricians’ offices, daycare centers, and preschools in the St Louis
metropolitan area using the Preschool Feelings Checklist (PFC).**
Approximately 6000 PFCs were distributed to recruitment sites
and 1474 PFCs (25%) were returned to the Early Emotional De-
velopment Program. Caregivers who endorsed no items on the
PFC; 2 or more internalizing items; and/or 2 or more external-
izing items (n=899) were contacted by telephone for further
screening. Excluded were children with chronic medical ill-
nesses, neurological problems, pervasive developmental disor-
ders, or language and/or cognitive delays as well as those out-
side of the study age range. Of the 416 eligible caregiver-child
dyads, 306 agreed to participate and presented for baseline as-
sessment; details have been published previously.** It is impor-
tant to note that the recruitment techniques used in this study
were designed to oversample for preschoolers with or at risk of
depression. Therefore, the recruitment numbers provided can-
not be used to estimate the prevalence rates of preschool MDD
in the general population.

MAIN MEASURES
Preschool Depression Screener

The PFC* is a 20-item parental report checklist designed to
identify preschoolers (age 3.0-6.0 years) with symptoms of de-
pression. Previous findings examining the sensitivity and speci-
ficity of the PFC suggest that it is a valid and reliable screener
for identifying preschoolers with or at risk of mood and/or dis-
ruptive disorders.”
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Diagnostic Assessment

The Preschool-Age Psychiatric Assessment (PAPA)* is an in-
terviewer-based, caregiver-reported diagnostic assessment with
established test-retest reliability designed for use with primary
caregivers of children aged 2.0 to 6.0 years that has become widely
used in preschool psychopathology research.’” The PAPA in-
cludes all relevant DSM-1V criteria and their age-appropriate mani-
festations. Diagnoses are derived from computer algorithms that
apply all of the DSM-1V criteria. For this investigation, the 2-week
duration criterion for MDD was set aside; however, informa-
tion about episode durations within the depressed group are pro-
vided below. The PAPA rates the intensity of symptoms, their
frequency and duration, as well as impairment from symptoms.

As recommended by the authors of the measure, interviews
were audiotaped for later quality control and interviewer cali-
bration. Approximately 20% of tapes were reviewed by a master
coder, and when discrepancies arose, they were recoded in con-
sultation with a senior child psychiatrist (J.L.L.). In addition to
coding checks, weekly coding meetings with a master rater were
conducted to maintain calibration and avoid rater drift. These
calibration techniques were deemed most appropriate to the struc-
ture of the interview by the authors of the measure rather than
calculation of interrater reliability, as is the standard for semi-
structured interviews.

MDD Severity Score Calculations

In addition to categorical DSM-IV diagnoses, total MDD sever-
ity sum scores (ie, the total number of MDD symptoms en-
dorsed in the PAPA) were computed. Previous findings have
suggested that dimensional symptom sum scores are a sensi-
tive measure of the severity of psychopathology.?® The Pear-
son correlation coefficients among MDD severity scores across
the 3 annual waves were 0.417 (baseline and 12 months), 0.450
(baseline and 24 months), and 0.508 (12 and 24 months)
(P<.001 for all 3 correlation coefficients).

Experience of Stressful Life Events

Both stressful and traumatic life events were assessed using the
PAPA. Examples of stressful life events assessed include pa-
rental separation or divorce, death of a pet, birth of a new sib-
ling, and change in daycare or preschool. Examples of trau-
matic life events assessed include death of a parent, experience
of physical or sexual abuse, and removal from one’s home. The
total number of stressful and traumatic life events prior to base-
line were used in the analyses that follow. Costello et al* have
established the test-retest reliability of parental reports of stress-
ful and traumatic life events in the Child and Adolescent Psy-
chiatric Assessment,*® from which the PAPA was derived.

History of Family and Maternal Affective Disorders

The Family Interview for Genetic Studies® is a validated mea-
sure of family psychiatric history widely used in genetic re-
search. It was administered to primary caregivers who provided
psychiatric histories for first- and second-degree biological rela-
tives. For the current study, family history of affective disorders
represented the proportion of all first- and second-degree bio-
logical relatives (excluding mothers) reported to have had 1 or
more affective disorders. In the analyses that follow, the mater-
nal affective disorders variable was used as a dichotomous vari-
able that represents whether a subject’s mother ever had an af-
fective disorder (yes or no). The Family Interview for Genetic
Studies is a fully structured measure, and the senior investiga-
tor trained interviewers on its administration to reliability.* Any
questions about the diagnostic status of a family member were

reviewed by a senior psychiatrist blind to the proband (pre-
school subject) diagnosis. The Family Interview for Genetic Stud-
ies data were obtained on all subjects and updated at each study
wave. However, for the analyses that follow, only incidences of
affective disorders among family members that occurred prior
to baseline were counted. Only 11 of 306 subjects (3%) had miss-
ing Family Interview for Genetic Studies data at baseline.

ASSESSMENT AND FOLLOW-UP

Caregiver-child dyads who completed the PFC and who met
all inclusion/exclusion criteria came to the Early Emotional De-
velopment Program for a comprehensive 3- to 4-hour labora-
tory assessment at baseline. While children completed mea-
sures of emotional, cognitive, and social development, their
primary caregivers (92% biological mothers, 3% biological fa-
thers, and 5% adoptive/foster parents or grandparents) were in-
terviewed separately about their preschoolers’ psychiatric symp-
toms using the PAPA and about their developmental skills and
impairments using a variety of other measures. At follow-up,
assessments using identical diagnostic interviews (PAPA) as well
as similar developmental and behavioral assessments were re-
peated with parents and children at 12 (wave 2) and 24 (wave
3) months following the baseline assessment (wave 1).

In addition to collection of diagnostic data on the entire sample
at 3 annual waves, MDD modules of the PAPA were adminis-
tered by telephone in a subset (157 eligible subjects) of de-
pressed or prodromal preschoolers (defined by =4 symptoms
of MDD and/or the symptom of anhedonia). Complete data were
obtained in 119 preschoolers at 6 months and 119 preschoolers
at 18 months following the baseline assessment. These interval
assessments were done to obtain data on the continuous course
of MDD and thus were of interest only for subjects with high
levels of depressive symptoms. For the analyses on course, it is
important to note that the PAPA does not specifically assess epi-
sode onsets and offsets. Therefore, for participants who met cri-
teria for MDD on the PAPA, at each assessment we can only in-
fer that they were experiencing an episode at some point during
that 6-month period. For this investigation, the MDD module
of the PAPA captured symptoms during the last 6 months. There-
fore, the term recurrence was used when a subject experienced
an episode within a 6-month period, had no episodes for a sub-
sequent 6-month period, and experienced an episode after that.
The term chronic was used when a subject experienced epi-
sodes in 4 or more assessment periods.

The primary caregiver informant remained the same in 96%
of subjects across all study waves. Interviewers remained blind
to preschoolers’ diagnostic statuses throughout the entire study.
Psychiatric diagnoses were derived by computer algorithms ob-
tained from the authors of the PAPA at Duke University, using
DSM-1V criteria (a procedure that made keeping interviewers un-
aware of participants’ diagnostic status highly feasible). It is im-
portant to note that standard diagnostic algorithms were used for
all diagnoses with the sole exception that the duration criteria for
MDD were “setaside” as outlined previously. Descriptive data on
episode duration within the MDD group are provided below.

STATISTICAL ANALYSIS
Differences Between Diagnostic Groups at Baseline

Cross tabulation (x* tests) and analyses of variance (ANOVA)
were used to examine demographic and risk factor differences
between diagnostic groups at baseline. In addition, cross tabu-
lation (x* tests) and Mann-Whitney U tests were conducted as
appropriate to examine differences in the same factors between
preschoolers who attended later study waves and those who
dropped out.
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Table 1. Characteristics of the Sample at Baseline

Patients, No. (%)

1
No Disorder

MDD Psychiatric Disorder
Characteristic (n=75) (n=79) (n=146) x?2 P Value
Age, y
8 17 (23) 29 (38) 47 (32)
4 27 (36) 34 (43) 66 (45) ] 11.75 .02
5 31 (41) 16 (20) 33 (23)
Ethnicity
White 38 (51) 39 (49) 87 (60)
African American 26 (35) 27 (34) 45 (31) ] 4.38 .36
Other 11 (14) 13 (17) 13 (9)
Sex
M 45 (60) 40 (5 70 (48)
F 30 (40) 39 ( 76 (52 2 Z
Total family income, $
=20000 19 (28) 19 (25) 25 (18) 7
20001-40 000 17 (25) 14 (19) 20 (15) 783 25
40001-60 000 12 (17) 12 (16) 27 (20) ' '
=60 001 21 (30) 30 (40) 63 (47) -
Parental education
High school diploma 16 (21) 14 (18) 27 (18) 7
Some college 36 (48) 34 (43) 42 (29) 1219 06
4-year college degree 11 (15) 14 (18) 35 (24) ' '
=Graduate education 12 (16) 17 (21) 42 (29) -
Parent marital status
Married 32 (44) 43 (62) 94 (66)
Widowed 0 0 1(1)
Separated 3(4) 2(3) 2(1) 12.37 14
Divorced 8 (11) 7(9) 7(5)
Never married 30 (41) 27 (34) 39 (27)
Maternal history of affective disorder 37 (50) 34 (44) 37 (26) 14.77 .001
No. of life events, mean (SD)
Stressful life events 3.73 (2.09) 3.59 (1.88) 3.19(1.91) F=2.32 10
Traumatic life events 1.75 (1.35) 1.54 (1.24) 1.24 (1.14) F=4.56 .01
Total 5.48 (2.97) 5.14 (2.44) 4.43 (2.49) F=4.57 .01
Age, mean (SD), mo 56.15 (9.95) 51.25 (9.49) 52.12 (9.15) F=6.13 .002
MDD severity score, mean (SD) 8.83 (3.59) 3.86 (1.89) 1.75 (1.65) F=226.66 <.001
Proportion of family history of affective disorder, mean (SD) 0.11 (0.13) 0.09 (0.10) 0.09 (0.12) F=0.71 49

Abbreviation: MDD, major depressive disorder.

Likelihood of Chronicity of Preschool MDD

Multinomial logistic regression analyses were conducted to test
the likelihood that preschoolers in the MDD group vs those in
the no-disorder or psychiatric comparison groups at baseline
would have MDD, no disorders, or a psychiatric disorder at follow-
up. Next, a logistic regression was conducted to test whether MDD
diagnosis at baseline predicted MDD diagnosis at follow-up (12
and/or 24 months after baseline) while statistically controlling
for demographic variables, comorbid diagnoses (split into sepa-
rate disruptive and anxiety categories), stressful life events, and
maternal and family history of affective disorders at baseline.

MDD Course During 24-Month Study Period

A repeated-measures univariate ANOVA was conducted to com-
pare MDD severity scores among 3 depressed groups with dif-
ferent courses (recovered, recovered/recurred, and chronic). The
3 groups were defined using data from 5 assessment points that
provided continuous information (MDD module assessed the last
6 months and assessment done every 6 months) about whether
preschoolers were or were not in an episode during the 24-
month study period. The MDD severity scores among previ-
ously depressed preschoolers at recovery were also compared with

those of preschoolers in both the psychiatric control and no-
disorder groups using nonparametric tests (Kruskal-Wallis and
Mann-Whitney U tests).

MDD Chronicity/Recurrence
in Preschool-Aged Children

Multinomial logistic regressions were conducted to examine
whether specific risk factors were associated with the chronic-
ity or recurrence of preschool MDD. The SPSS software, ver-
sion 15.0 (SPSS Inc, Chicago, Illinois), was used to conduct
all statistical analyses.

o EEEETES

DIAGNOSTIC GROUPS
AND SAMPLE CHARACTERISTICS

Using baseline diagnoses, preschoolers were categorized
into 1 of 3 hierarchical diagnostic groups: (1) the MDD
group was composed of those who met criteria for MDD
and had any other comorbidity (n=75), (2) the psychiat-
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ric group was composed of those who met criteria for any
anxiety and/or disruptive disorders but did not have MDD
(n=79) (anxiety disorders included separation anxiety dis-
order, generalized anxiety disorder, and posttraumatic stress
disorder. Disruptive disorders included attention-deficit/
hyperactivity disorder, oppositional defiant disorder, and
conduct disorder); (3) preschoolers were included in a no-
disorder group (n=1406) if they did not meet criteria for
any psychiatric disorder. However, it is important to note
that based on screening techniques used, those in this group
may have had symptoms or prodromes of depression or
other disorders. Two preschoolers met symptom criteria
for bipolar disorder type I only at baseline and 4 preschool-
ers had excessive missing data; therefore, these 6 subjects
were excluded from the analyses that follow.

Although the 2-week—duration criterion was set aside
in the diagnostic algorithm for depression as described,
23% of subjects in the baseline MDD group met the
2-week duration criterion. Fifteen percent of subjects re-
ported symptoms for more than 2 hours a day, 4 or more
days a week but not for 2 consecutive weeks. Twenty-
eight percent of subjects had symptoms for more than 2
hours a day but for fewer than 4 days in any given week,
and 20% reported symptoms for less than 2 hours in any
given day. Episode duration data were missing in 15%
of subjects. Additional details about duration and fre-
quency of depressive symptoms will be presented in a
separate communication.

Results from a 1-way ANOVA with post hoc pairwise
comparisons indicated that at baseline, preschoolers’ age
(in months) (F;50;=6.13, P=.002) and number of trau-
matic life events experienced prior to baseline (F;5=4.56,
P=.01) were significantly different among diagnostic com-
parison groups. Specifically, preschoolers in the de-
pressed group were significantly older (mean age, 56.15
months [standard deviation (SD), 9.95 months]) than
those in the psychiatric (mean age, 51.25 months [SD,
9.49 months]|, P=.006) and no-disorder (mean age, 52.12
months [SD, 9.15 months], P=.01) groups (Table 1).
Preschoolers in the depressed group had experienced sig-
nificantly more traumatic life events (mean, 1.75 [SD,
1.35]) than preschoolers in the no-disorder group (mean,
1.24 [SD, 1.14], P=.02). x* Test results indicated that care-
givers of preschoolers in the no-disorder group had a
higher education level than caregivers in the MDD group
(x3=10.77, P=.01). There were significantly more ma-
ternal affective disorders among preschoolers in the de-
pressed (x{=12.88, P<.001) and psychiatric (x{=7.45,
P=.006) groups than in the no-disorder group. No other
significant demographic or risk factor differences were
found between diagnostic groups at baseline.

Two hundred fifty-six subjects (63 with MDD, 69 with
psychiatric disorders, and 124 with no disorders) were re-
tained during the longitudinal study. The Mann-Whitney
U test and cross tabulations (x* tests) were used to com-
pare demographic and risk factor differences between those
who remained and those who dropped out in each group.
Within the no-disorder group, preschoolers who were
white, had parents who were married, had higher family
income and parental education levels, had a higher pro-
portion of family members with a history of affective dis-
orders, and had fewer stressful life events were less likely

Baseline 12-24 Months later
OR=11.29* (5.09-25.09) MDD
vs no disorder
MDD OR=6.96" (2.73-17.78) MDD
vs no disorder vs psychiatric disorder
NS Psychiatric disorder
vs no disorder
OR=2.34T (1.00-5.46) MDD
vs no disorder
MDD OR=5.50" (2.22-13.63) MDD

vs psychiatric disorder vs psychiatric disorder

NS Psychiatric disorder
vs no disorder

OR=4.83* (2.10-11.07) MDD
vs no disorder
Psychiatric disorder NS MDD
vs no disorder vs psychiatric disorder
OR=3.81" (1.88-7.70) Psychiatric disorder

vs no disorder

Figure 1. Homotypic vs heterotypic continuity of preschool depression and
other psychiatric disorders. Odds ratios (ORs) are shown with 95% confidence
intervals. MDD indicates major depressive disorder; NS, nonsignificant;
*P<.001; tP<.05.

to drop out (P<<.05 for all). The only significant differ-
ence found in the psychiatric group was that older pre-
schoolers were more likely to be retained in the study
(P=.03). No other statistically significant differences were
found.

LIKELIHOOD OF LATER MDD

Results from multinomial logistic regressions are illus-
trated in Figure 1. Findings indicated that preschoolers
with MDD at baseline were 11.3 times as likely as chil-
dren with no disorders to be depressed instead of healthy
at follow-up. Preschoolers with MDD at baseline were
7 times as likely as those with no disorder to have depres-
sion vs another psychiatric disorder at follow-up. Pre-
schoolers with MDD at baseline compared with those with
other psychiatric disorders were 2.3 and 5.5 times as likely,
respectively, to be depressed instead of healthy and in-
stead of having other psychiatric disorders at follow-up.
(Figure 1 shows odds ratios [ORs] along with their 95%
confidence intervals [CIs] for all comparisons).

MDD RECURRENCE ACCOUNTING
FOR DEMOGRAPHICS, COMORBIDITIES,
AND OTHER RISK/PROTECTIVE FACTORS

A simultaneous logistic regression model was signifi-
cant (Cox and Snell R*=0.27, x3,=70.91, P<.001)
(Table 2). Demographic variables, comorbid disorders
and other risk factors, and MDD at baseline were en-
tered simultaneously. The diagnosis of preschool MDD
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Table 2. Logistic Regression of Preschool MDD and Subsequent MDD Controlling for Key Risk Factors?

Variables Entered Into Model? % Wald x? OR (95% CI) P Value
Child’s age, mean (SD), mo 53.12 (9.50) 2.84 1.03 (0.99-1.08) .09
Sex (M=1/F=0), male 50 0.57 1.32 (0.65-2.68) .45
Family income, $
=20000 19.6 4.82 1 [Reference] 19
20001-40000 17.4 0.93 0.56 (0.17-1.82) .34
40001-60 000 19.6 4.64 0.26 (0.07-0.89) .03
=60 001 435 2.47 0.37 (0.11-1.28) 12
Maternal education
High school 15.2 2.45 1 [Reference] 48
Some college education 36.1 0.92 1.79 (0.54-5.90) .34
4-year college degree 22.2 0.41 1.61 (0.37-7.01) .52
=(Graduate education 26.5 0.02 0.89 (0.20-4.06) .88
Disruptive disorder 33.0 7.44 3.04 (1.37-6.77) .006
Anxiety disorder 22.6 1.17 1.56 (0.70-3.49) .28
No. of stressful life events, mean (SD) 4.75 (2.62) 1.18 1.09 (0.94-1.26) .28
Maternal history of affective disorder 37.4 0.12 0.87 (0.40-1.92) .73
Family history of affective disorder, mean (SD), %° 10.17 (12.06) 14.70 1.07 (1.03-1.10) <.001
Preschool MDD 24.3 10.78 3.64 (1.68-7.88) .001

Abbreviations: Cl, confidence interval; MDD, major depressive disorder; OR, odds ratio.
aThis model included a total of 230 subjects with valid data for all 10 variables. Model x$,=70.91, P<.001.
b All variables were recorded at baseline, except for stressful life events, which were the total events the child had encountered both prior to baseline and during

study periods.

CThe usual range of family history of affective disorder is 0% to 60%; the OR of later MDD increases by a factor of 2.6 for those who had 14% of relatives with
affective disorders (the third quartile) compared with those who had no relatives with affective disorders (first quartile).

O No MDD*

0.7 W MDD*

0.6

0.5

0.4

0.3

Prevalence, %

0.2

0.14

0.0
6 12 18 24

Time, mo

Figure 2. Rates of major depressive disorder (MDD) occurrence at follow-up
in preschoolers with depression at baseline. *Excludes missing data.

(Wald x*=10.77; OR, 3.64; 95% CI, 1.68-7.88; P=.001)
and family history of affective disorders at baseline (Wald
x*=14.70; OR, 1.07;95% CI, 1.03-1.10; P<.001) at base-
line were the strongest predictors of subsequent MDD,
followed by disruptive disorders at baseline (Wald
X*=7.44; OR, 3.04;95% CI, 1.37-6.77; P=.006) (Table 2).

MDD COURSE OVER 24 MONTHS

Of75 total preschoolers with MDD at baseline, 54 completed
the MDD module of the PAPA in at least 3 of the next 4 pos-
sible data collection waves (6, 12, 18, and 24 months fol-
lowing baseline). Within this subsample, the percentage of
depressed children at baseline who were having an episode
(either remaining depressed or having a recurrent episode

after aperiod without one) at subsequent study waves were
64% at 6 months, 34% at 12 months, 41% at 18 months,
and 40% at 24 months (Figure 2). Overall, 10 participants
(19%) had a chronic course of depression, which was de-
fined as havingan MDD diagnosis at 4 or more assessment
points. During the 24-month period, 46% of preschoolers
who had depression at baseline recovered and had no ad-
ditional MDD episodes during the 24-month study period.
Thirty-five percent of preschoolers depressed at baseline
recovered (did not have an episode for a =6-month period)
and then had a recurrence at a later data collection wave.

BASELINE MDD SEVERITY IN DEPRESSED
GROUPS WITH DIFFERING COURSES

Figure 3 illustrates mean MDD severity scores across the
24-month period. Based on these descriptive data, pre-
schoolers who were depressed at baseline were classified
into 1 of 3 depression trajectories: (1) chronic (n=10), de-
fined as being in episode at 4 or more assessment points;
(2) recovered with subsequent recurrence (n=19), de-
fined as being in episode at 2 points separated by a period
of at least 6 months out of episode; and (3) recovered
(n=25), defined as being in episode at baseline only, or
baseline and subsequent contiguous points, followed by
being out of episode with no additional episodes during
the follow-up period. In addition, MDD severity scores at
3 annual study waves for the psychiatric group (n=76) and
the no-disorder group, defined by no disorders atall 3 waves
(n=77), were also compared. Due to excessive missing data
at 6 and 18 months, depression severity scores were com-
pared among groups at the 3 annual waves only.

Using a repeated-measure ANOVA, significant differ-
ences in MDD severity scores at all 3 annual waves were
found among the 3 depressed groups (Wilks’ A=0.615,
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F,4;=14.727, P<.001). While there were differences
between groups at all points, some of these were con-
founded by whether or not those in the recovered/re-
curred and recovered groups were having an episode at
12 and 24 months. However, at baseline, the chronic de-
pressed group had significantly (t=2.33, P=.03) higher
MDD severity scores than the recovered group (who were
all depressed at baseline) but not than the recovered/
recurred group (who were also all depressed at baseline)
(t=1.78, P=.08) (Table 3).

MDD SEVERITY IN RECOVERED DEPRESSED
AND NONDEPRESSED GROUPS

Preliminary analyses indicated an inequality of both co-
variance matrices and error variances between the de-
pressed groups and nondepressed comparison groups.
Thus, analyses that examined differences between depres-
sion severity scores among the recovered depressed group
and the 2 nondepressed (psychiatric disorder and no-
disorder) groups were conducted using nonparametric
methods (Kruskal-Wallis test and Mann-Whitney U test).
Again, significant differences in MDD severity scores at all
3 annual waves were found. These overall findings may
be confounded by unclear depression status at each wave
for 2 groups. However, Mann-Whitney U tests showed that
the recovered depressed group had significantly higher
MDD severity scores than the no-disorder group at 24
months (z=2.08, P=.04) when all subjects in the group
with MDD previously were in recovery. In addition, the
psychiatric group had significantly higher MDD severity
scores than the no-disorder group at baseline (z=-3.51,
P<.001), 12 months (z=-2.24, P=.03), and 24 months
(z=-3.10, P=.002).

MDD CHRONICITY/RECURRENCE
IN PRESCHOOL-AGED CHILDREN

A multinomial logistic regression was conducted to ex-
amine whether key risk factors known to determine course
in older children with depression were also associated
with the 24-month course (chronicity/recovery) of pre-
school depression. The dependent variable was the 3 MDD
course groups (chronic, recovered/recurred, and recov-
ered). The variables entered into the model included
demographic characteristics (children’s age in months and
sex), children’s comorbid diagnoses, stressful life events,
baseline MDD severity, as well as maternal and family
history of affective disorders. The overall model was not
significant (x3,=20.22, P=.57).

- EENTETEES

Study findings demonstrated that preschool MDD showed
homotypic continuity throughout a 24-month follow-
up. That is, MDD at baseline, more than any other base-
line disorder, predicted later MDD; conversely, MDD at
baseline predicted later MDD more strongly than it pre-
dicted other later disorders. Perhaps most importantly, find-
ings demonstrated that even after controlling for comor-
bid disorders and other demographic variables and risk
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Figure 3. Comparison of mean major depressive disorder (MDD) severity
scores across study waves in 3 depression groups (chronic,
recovered/recurred, and recovered), other psychiatric disorder group, and
no-disorder group. The figure presents 5 waves of mean MDD severity
scores for 3 depressed groups and only 3 annual waves (baseline, 12
months, and 24 months) of mean MDD severity scores for psychiatric
control and no-disorders groups (owing to data collection). At 6 and 18
months, excessive data were missing from recovered and chronic groups, so
MDD severity scores comparisons were only conducted for 3 annual waves.

Table 3. Depression Severity Scores at Baseline
and 24 Months

Depression Severity Score, Mean (SD)

I 1
Baseline Follow-up at 24 Months

Group

Chronic 9.90 (2.96) 8.22 (3.42)
Recovered/recurred 8.37 (3.02) 7.00 (3.51)
Recovered 7.72 (2.41) 2.71 (2.58)
Psychiatric disorder control ~ 2.62 (1.83) 2.18 (1.63)
No disorder, all waves 1.62 (1.50) 1.42 (1.45)

factors, preschoolers with depression had a 4 times greater
likelihood of MDD 12 and/or 24 months later than pre-
schoolers without depression. Preschool MDD as well as
family history of affective disorders emerged as the most
robust predictors of later MDD compared with other risk
factors considered simultaneously in the model. Pre-
school MDD also showed a chronic and recurrent course
during 24 months. Specifically, 57% of preschoolers with
depression had an episode in 2 or more study waves, and
18% had a chronic course (had an episode in =4 or more
study waves) during the 2-year study period. These find-
ings add 24-month longitudinal stability to the database,
validating the occurrence of MDD during the preschool
period. The evidence of homotypic continuity refutes the
notion that preschool MDD is a nonspecific precursor of
later psychopathology.

Our study is the first available, to our knowledge, to fol-
low-up and describe the 2-year course of preschool MDD
in a large systematically assessed sample. Study findings
demonstrated that the 24-month course of preschool MDD
was similar to the course known in the school-age form of
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the disorder. While other risk factors for later MDD were
found, early MDD itself and family history of affective dis-
order were the most powerful risk factors for later MDD.
Of interest was that disruptive disorders, and not anxiety
disorders, during the preschool period predicted later MDD.
The finding that disruptive disorders are associated with
later depression has been reported in school-age samples.*!
However, this finding differs from the pattern demon-
strated during school age and adolescence in which early
anxiety is a known harbinger of later MDD.** One ex-
planation for developmental differences may be that early
disruptive disorders are associated with social impairment
and peer rejection that lead to later MDD, while some early
anxiety disorders more common during the preschool pe-
riod (eg, separation anxiety) are self-limited. Another pos-
sible reason for these discrepant findings is the relatively
short follow-up period of the study. However, the risk of
MDD after a preschool-onset disruptive disorder suggests
that clinicians should maintain vigilance for this outcome.
Further investigation of these patterns of heterotypic con-
tinuity between preschool-onset anxiety and disruptive dis-
orders and later childhood MDD are indicated.

These findings add to the growing database validat-
ing preschool MDD and distinguishing it from other early-
onset disorders. It was also notable that diagnostic data
for this investigation were based on an independent, age-
appropriate, interviewer-based psychiatric interview (the
PAPA) different than that used in the first set of inves-
tigations (Diagnostic Interview Schedule for Children,
Version IV-Young Child), adding further weight to these
data contributing to the growing database validating pre-
school MDD. Study findings underscore the clinical and
public health importance of identification and treat-
ment of MDD as early as the preschool period. Study find-
ings also suggest that further investigation of this un-
derstudied early childhood disorder is warranted.

Of note was that the depressed preschoolers who dem-
onstrated a chronic 24-month course had the highest MDD
severity scores at baseline, which suggests that a more se-
vere depressive episode is a harbinger of greater chronic-
ity in early childhood. Also of interest was that preschool-
ers who had recovered from MDD still had higher MDD
severity scores than controls with psychiatric disorders and
no disorders, suggesting that a relatively high number of
residual depressive symptoms were still manifest even dur-
ing periods of recovery. The finding of residual depres-
sive symptoms during recovery has also been reported in
adult MDD.** Longitudinal investigations of adults with
residual depressive symptoms have shown earlier recur-
rence and continued impairment in social functioning in
follow-up studies.*** The implications of this finding will
be clarified as this preschool sample is observed into later
childhood and early adolescence. Although the model that
tested risk factors that impact course was not significant,
these negative findings should be viewed with caution ow-
ing to the relatively short follow-up period. Therefore, later
testing of this model over a longer follow-up period will
be important.

This study is limited by the reliance on parent infor-
mants for diagnostic determinations. Although child re-
ports and observational data were obtained, these data
were not yet available and will be the focus of future in-

vestigations. However, previous study findings have dem-
onstrated validation for parent-based diagnoses from cor-
relations with teacher and child reports as well as
associations with biological findings.***"**> Another limi-
tation is the relatively short follow-up period and the fact
that the sample was screened and thus not representa-
tive. In addition, the interview did not assess onsets and
offsets of depressive episodes. Longitudinal follow-up data
at later school age and early adolescence are currently
being obtained in this ongoing investigation.

These findings of homotypic continuity of preschool-
onset MDD have important clinical implications. Despite
some promising findings, safe and effective treatments for
school-age MDD remain largely elusive.** Based in part
on the recurrent course and the relative treatment resis-
tance of childhood MDD, there has been increased inter-
estin the identification of the disorder at the earliest pos-
sible stage of development. The potential public health
importance of identification of preschool MDD is under-
scored by the established unique efficacy of early inter-
vention during the preschool period in other childhood
disorders.”>*° Therefore, study findings that demonstrate
longitudinal stability and homotypic continuity of pre-
school MDD suggest that earlier interventions for MDD
during the preschool period may be an important area for
investigation in the search for more effective treatments
for childhood MDD.
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