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Abstract
Background—Although validity for DSM-IV MDD symptom criteria in preschoolers has been
demonstrated, whether the 2-week duration criterion is an appropriate threshold of clinical
significance at this age remains unclear. The current study aimed to begin addressing this question.

Method—Three hundred and six preschoolers were recruited from community sites and followed
longitudinally for 2 years. A subsample including healthy preschoolers (N=77) and those with
MDD (N=74) were examined. The MDD group was further divided based upon meeting (DSM,
N=24) or failing to meet (<DSM, N=50) the DSM-IV 2-week duration criterion. Groups were
compared on parent and teacher report measures of symptom severity and functional impairment
at baseline and 2-year follow-up.

Limitations—A larger sample of depressed preschoolers and refined measures of duration are
needed to replicate the current study.

Results—Preschoolers with MDD differed significantly from controls on the majority of
measures examined regardless of duration status and time of assessment. Further, the DSM group
significantly differed from the <DSM group at baseline on measures of MDD symptom severity
and impairment. No differences in the risk of a MDD diagnosis at follow-up were found on the
basis of duration group status.

Conclusions—DSM-IV duration criterion failed to capture all clinically affected preschoolers at
baseline or confer greater predictive validity for a depression diagnosis 2 years later. Findings
suggest that preschoolers meeting all DSM-IV MDD criteria except for episode duration exhibit a
clinically significant form of depression and experience a 2-year MDD outcome similar to those
meeting full criterion.
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Introduction
In the identification of very early onset depression, Luby and Belden have suggested there is
a critical need for a more developmentally nuanced consideration of depression related
symptomatology given the unique and variable patterns of emotional competence during this
developmental period (Luby and Belden, 2006). That is, the flexibility, modulation, and
complexity of emotion expression and regulation during this time can vary greatly based on
setting, situational demands, as well as the emotion being experienced (Denham, 1998,
Saarni, 2000, Cole, 1986b). Luby and colleagues were the first to directly investigate the
validity of major depressive disorder (MDD) in preschoolers using a developmentally
informed assessment and developmentally modified criteria (Luby et al., 2003, Luby et al.,
2002a). Their findings indicated that the clinical picture of MDD in preschoolers was similar
to that found in older children and adolescents. Specifically, the manifestation of core
depression symptoms in older age groups (e.g. anhedonia, difficulty concentrating,
irritability, etc.) were also those that characterized preschoolers with MDD. However, they
emphasized that the key to identifying these symptoms was a developmentally informed
‘translation’ of symptom manifestations in the assessment process. For example, items
pertaining to preoccupation with death and suicidality were modified to account for their
possible manifestation as recurrent themes in play rather than verbal expressions alone.
Research by this group has also suggested that the strict 2-week duration criteria for a
depressive episode be ‘set aside’ in Preschool Onset Major Depressive Disorder (PO-MDD;
Luby et al., 2003). This was in large part due to the significant number of highly impaired
preschoolers who did not qualify for a depression diagnosis on the basis of failing to meet
this duration requirement alone. Specifically, of the 49 children meeting the
developmentally modified criteria for depression in Luby and colleagues 2002 study (Luby
et al., 2002a), 76% (37) of them did not meet standard DSM-IV duration criteria when
assessed with the Diagnostic Interview Schedule for Children-Version 4 (Schaffer et al.,
2000). As a result, the authors suggested that although the validity of core DSM-IV
symptom constructs for depression were supported in preschoolers, the duration of these
symptoms (including depressed mood/irritability and anhedonia) in young children
warranted further investigation.

It should be noted that questions surrounding the required diagnostic criteria for MDD,
including episode duration, while salient and controversial in this age group are not unique
to it. In fact, a large body of research investigating ‘subthreshold depressive disorders’ in
children, adolescents, and adults (i.e., Minor Depression, subsyndromal depression) has
suggested that individuals failing to meet the full DSM-IV MDD diagnostic requirements
still demonstrate significant functional and psychosocial impairment (Fergusson et al., 2005;
Kendler and Gardner, 1998; Karlsson et al., 2009; Klein, 2008; Birmaher et al., 2009;
Lewinsohn et al., 2000). Additionally, the question of whether subthreshold depressive
disorders represent unique diagnostic entities unto themselves or are better conceptualized as
a prodromal or residual phase of MDD has also been raised with no clear answer apparent.
This issue has been especially relevant in childhood depression where a number of studies
have examined the presence of depressive symptoms (both kind and quantity) as predictive
of a future MDD diagnosis. Notably, this body of literature has suggested that the presence
of depressive symptoms in children and adolescents without a history of depression is highly
predictive of later MDD in an additive manner (i.e., 2-4 fold increase in risk per symptom;
Ialongo et al., 2001; Keenan et al., 2008) and that any combination of several depressive
symptoms (rather than a specific symptom or cluster of symptoms) present for at least one
week is important in this regard (Kovacs and Lopez-Duran, 2010). While the presence and
number of symptoms has received much attention in pediatric depression, there is a dearth of
research examining the influence of episode duration in children who meet the full symptom
requirements of MDD. However, there is some support for individuals at younger ages
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exhibiting a less persistent pattern of depressed mood and that major depression may be best
viewed as a continuum of symptoms varying in degree of severity and duration rather than a
categorical entity (Kendler and Gardner, 1998; Karlsson et al., 2009; Klein, 2008; Birmaher
et al., 2009; Carta et al., 2003). Nevertheless, the influence of episode duration in childhood
depression remains an area in need of further empirical exploration.

Although still ambiguous in many domains, the body of literature concerning diagnosis in
older children is far more substantial than what is currently available in early childhood.
And, while empirical findings on the diagnostic boundaries in MDD using older age groups
offers some guidance, consideration of developmental differences in emotional competency
as noted above is of fundamental importance when considering psychopathology in very
early childhood. This has been of particular benefit in the identification of depressive
symptomatology in preschoolers as well as in the conceptualization of other relevant
psychiatric disorders at this age (e.g., reduced number of C criterion for Post Traumatic
Stress Disorder; Meiser-Stedman et al., 2008). Following from this, we sought to investigate
whether the current conceptualization of a minimum duration of 2 weeks for an episode of
depression was appropriate for preschool age children. Based on reports of developmental
variation in the durational features of childhood mood disorders, and the greater variability
in expression and regulation of emotion in younger children, we hypothesized that the 2-
week duration may not be a developmentally appropriate threshold (Birmaher et al., 2009;
Cole et al., 1996). To date, the influence of episode duration has not been directly addressed
in preschool age children with MDD and, more specifically, whether or not the required 2-
week duration criteria as specified in the DSM-IV captures all clinically relevant
manifestations of depression at this age remains unclear. Additionally, whether or not
episode duration impacts symptom severity and/or impairment at long term follow up, an
issue pertinent to the importance of duration in setting the diagnostic threshold, is also
unknown.

The purpose of the current study was to build upon previous findings (Luby and Belden,
2006; Luby et al., 2003; Luby et al., 2009b) generated from a federally funded program of
research examining the onset and course of preschool onset major depression by addressing
the above noted gaps concerning episode duration in preschool onset MDD using parent and
teacher data. It was hypothesized that similar to studies examining episode duration in older
children and adults, DSM-IV duration criteria would fail to capture all clinically significant
groups. Rather, when comparing PO-MDD groups based on duration of depressive episode
(i.e., 2 weeks vs. a portion of the day for several days) with each other and a group of
similarly aged healthy control children, a ‘stepwise’ hierarchy would be found. Specifically,
children with depressive episodes meeting the DSM-IV duration criteria would demonstrate
greater impairment and level of symptomatology (i.e., number of symptoms) than children
meeting all DSM-IV MDD criteria except for duration and both groups would demonstrate
significantly more symptoms of depression, higher severity and impairment than healthy
control children (Luby et al., 2003). Additionally, it was hypothesized that these between
group differences would persist when the same children were examined 2 years later and
that episode duration (i.e., DSM vs. <DSM) would not influence the relative risk for a
diagnosis of MDD at this later time.

Methods
Participants

The Validation of Preschool Depression Study (PDS) is an ongoing longitudinal
investigation of 306 preschoolers and their families funded by the National Institute of
Mental Health. Details regarding recruitment and assessment of this sample have been
previously described (Luby et al., 2009b). Children between the ages of 3 to 5.11 years and
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their families were recruited from pediatricians’ offices, daycare centers, and preschools in
the greater St. Louis metropolitan area using the Preschool Feelings Checklist (PFC), a
sensitive screening measure for depression in young children (Luby et al., 2004a). Of the
6,000 PFCs distributed, 1,474 were returned. Caregivers endorsing no symptoms on the PFC
as well as those endorsing 3 or more internalizing and/or externalizing symptoms were
contacted for further screening (n=899). Children who were reported to have chronic
illnesses, neurological problems, suspected of having a pervasive developmental disorder
and/or a significant suspected cognitive and/or speech delay, and those outside the study age
range were excluded. Of the 416 eligible families, 306 agreed to participate. Upon
enrollment into the study, each family participated in 3 annual comprehensive age
appropriate mental health and developmental assessments (spanning 2 years for each
subject) at the Early Emotional Development Program at the Washington University School
of Medicine in St. Louis, St. Louis, Missouri. After complete description of the study,
written informed consent was obtained from the children’s guardian(s) prior to study
participation. Given their young age, child assent was not obtained. The current study
reports on a subsample chosen from this group based on their meeting symptom criteria for
PO-MDD (n=74) at the baseline assessment or failing to qualify for any psychiatric
diagnosis across all study waves (n=77; deemed a “Healthy” comparison group). The
Washington University Institutional Review Board approved all study procedures.

Diagnostic Assessment
Diagnostic assessments were conducted at each annual wave using the Preschool Age
Psychiatric Assessment (PAPA; Egger et al., 1999, 2003). The PAPA is an interviewer-
based instrument with established test-retest reliability for use with caregivers of children
between 2.0 to 6.0 years of age (Egger et al., 2006). It was developed to assess for DSM-IV
Axis I disorders in preschoolers using developmentally appropriate symptom manifestations.
Ratings of symptom severity, frequency, duration and resulting impairment are also
collected during the PAPA. Trained research assistants blind to diagnostic group
membership and individual performance on study measures administered the PAPAs.
Weekly calibration meetings with master coders as well as coding checks on 20% of
PAPAs, where any coding discrepancies were reviewed with a senior clinician (JL), were
conducted in order to maintain calibration and avoid rater drift over the course of the
Preschool Depression Study. Computer algorithms applying relevant symptom and duration
criteria gathered during the PAPA were used to generate DSM-IV diagnoses. It should be
noted that only the duration criteria for MDD was set aside and serves as the focus of the
current report.

Duration Groups
Once the MDD symptom items of the PAPA were completed, interviewers reviewed/
summarized all depression symptoms that had been endorsed at clinically significant levels
by caregivers. Caregivers were instructed to answer duration questions based on their
observations of their children’s expressions of these specific symptoms. To detail how
duration is assessed on the PAPA, after discussing all MDD symptoms endorsed at a
clinically relevant intensity, caregivers were asked whether they had observed their child
expressing these symptoms for 2 or more consecutive hours during any given day in the past
6 months. Caregivers who reported no went on to the next PAPA module. Caregivers with
children who had expressed MDD symptoms for 2 or more consecutive hours on a single
day were then asked whether these episodes had ever occurred on 4 or more days in a single
week. Caregivers with children who had symptom durations lasting 2 consecutive hours on
4 out of 7 days a week were then asked whether this type of episode had ever occurred for 2
or more consecutive weeks. Based on parental response children were divided into 2 groups.
1) DSM duration: defined by parental endorsement of depressive symptoms episodes that
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lasted for 2 or more hours, for at least 4 out of 7 days a week, and that had at least once
occurred for 2 consecutive weeks, and 2) <DSM duration: defined by parental endorsement
of depressive symptoms episodes that lasted for 2 or more hours, for at least 4 out of 7 days
a week, and that had not occurred for 2 consecutive weeks at any point in the last 6 months.
As previously reported, of the children included in the <DSM duration group, 12 (24%)
were reported as exhibiting MDD symptoms 2 or more hours in a day, 4 or more days a
week but not for 2 consecutive weeks; 19 (38%) were reported as exhibiting MDD
symptoms 2 or more hours a day but for fewer than 4 consecutive days in any given week;
and 19 (38%) were reported as exhibiting MDD symptoms for less than 2 hours in any given
day (Luby et al., 2009b).

Co-morbidity
Co-morbid disorders were also assessed using the PAPA. A ‘yes/no’ variable was created
based on the presence or absence of a co-occurring disorder (i.e., in addition to MDD). For
the purpose of the analyses that follow co-morbid disorders were grouped into
“internalizing” or “externalizing” categories. This variable was of interest in order to control
for any effects of co-morbidity on the key outcome variables if group differences were
found. Disorders included in the internalizing group were generalized anxiety disorder,
separation anxiety, social phobia, and post traumatic stress disorder. Those included in the
externalizing group were attention deficit-hyperactivity disorder, oppositional defiant
disorder, and conduct disorder.

MDD Severity Scores
MDD symptom severity scores were calculated for each participant using information
gathered during the PAPA. Specifically, the total number out of 31 possible MDD symptom
related items endorsed on the PAPA were summed and used to create severity scores at both
the baseline and 2 year follow up assessments. Given that previous research has indicated
that dimensional approaches incorporating such scores capture the developmental variation
of MDD symptom manifestations in young children and related impairment and are
sensitive indicators of depression severity, we chose to use all 31 items rather than the
traditional 9 ‘core’ symptoms only (Luby et al., 2004b). This also allowed for a more fine
grained analysis of potential differences between the clinical groups of interest.

Parent and Teacher Report
The MacArthur Health and Behavior Questionnaire (HBQ) is a caregiver report measure
that assesses the mental and physical health of young children in multiple contexts using
information provided by caregivers (i.e., parent or teacher; Essex et al., 2002). Responses
are scored dichotomously (e.g., yes or no) or on 3- or 4-point Likert scales ranging, for
example, from 0 (“never or not true”) to 2 (“often or very true”). The HBQ provides
dimensional ratings of function in a number of domains, including emotional and behavioral
symptamology, physical health, social adaptation, and school adaptation. Each domain is
further divided into more content specific subscales (e.g., Depression). The current study
focuses on the domain of emotional symptomatology (i.e., Internalizing) and its relevant
subscales. The parent version of the HBQ evaluates internalizing symptoms using three
subscales, Overanxious, Depression, and Separation Anxiety, while the teacher version only
incorporates the Overanxious and Depression subscales. In addition, the HBQ provides a
more global measure of impairment relevant to each context in which the child functions.
For example, child specific difficulties such as not getting along with their parents or peers
is measured on the Impairment-Child subscale while difficulties imposed on family
functioning (e.g., interfering with family activities) as a result of the child’s behavior are
rated on the Impairment-Family subscale. Similar difficulties at school, such as fighting with
friends or diminishing performance, are measured by the teacher rated HBQ impairment
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subscale. Higher scores indicate greater severity or impairment. The internal consistency,
test-retest reliability, and discriminant validity of this measure have been previously
established (Essex et al., 2002).

Statistical Analyses
Chi-square (χ2) tests and univariate analyses of variance (ANOVA) were used in order to
examine between group differences in age, gender, caregiver marital status and ethnicity at
baseline. When statistically significant between-group differences were found, follow up χ2

and ANOVA tests were used to determine which specific groups differed.

The main effects of group on depression severity and HBQ scores at both time points (i.e.,
baseline and 2-year follow-up) were tested using ANOVAs. All between-group pairwise
comparisons were examined using post hoc tests when the omnibus ANOVA was
significant. Specifically, post hoc analyses were conducted using Tukey’s Honestly
Significant Difference procedure and, when the homogeneity of variance assumption was
violated within the omnibus ANOVA, a Games-Howell correction for multiple comparisons
was substituted.(Games and Howell, 1976) Additional analyses of covariance (ANCOVA)
were conducted in order to control for the potential effects of age and co-morbid disorders
and are noted where appropriate below.

In order to examine the influence of episode duration on the relative risk for an MDD
diagnosis at the 2 year follow-up assessment, a χ2 test of association was conducted.

Results
Demographics

No significant between group differences were found for gender. However, groups were
found to differ in age. Specifically, the <DSM duration group was significantly older than
the Healthy group at baseline. Therefore, age was controlled in analyses specifically
involving the <DSM duration and Healthy groups. Additionally, differences in ethnicity,
family income, and parental marital status were also found. That is, both the DSM and
<DSM duration groups were found to have a greater number of children from ethnicities
other than Caucasian or African American (<DSM N=8; DSM N=5; Healthy N=2), the
<DSM duration group was found to have a higher percentage of lower income families than
healthy controls, and the Healthy group had a higher percentage of married parents than
either of the two clinical groups. It should be noted that similar demographic differences
have been noted in a previous study of PO-MDD using an independent sample of
preschoolers (Luby et al., 2002b; see Table 1).

Participant Attrition
Children in the DSM duration group who did not participate in the 2 year follow up
assessment (N=8) were compared to those who did (N=16) on all demographic and clinical
variables collected at baseline. The group missing from the two year follow up assessment
was found to have significantly higher levels of functional impairment at baseline as
reported by their teacher on the HBQ (present x̄ =.37; missing x̄ =.76, p<.05). No other
differences were found. An identical comparison was carried out for the <DSM duration
group. Children missing at the 2 year follow up (N=7) in the <DSM group did not differ
from those who participated (N=43) on any variables relevant to the current study. By
design of the planned analyses, no children were missing in the Healthy group at the 2 year
follow up assessment.
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Co-morbidity
Children in the DSM duration group were more likely to have a co-morbid internalizing
disorder when compared to the <DSM duration group. As a result, the presence of an
internalizing disorder was controlled for in analyses specifically involving the DSM and
<DSM duration groups. No between group differences were found for co-morbid
externalizing disorders. (see Table 1)

MDD Severity
Examination of MDD severity at baseline revealed that children meeting DSM-IV duration
criteria exhibited significantly more symptoms than children in the <DSM duration group.
Additionally, as expected based on study design, both groups were found to exhibit
significantly more symptoms than the Healthy group at baseline. Follow up examination of
MDD severity 2 years later indicated that the duration groups no longer differed from each
other. However, both groups continued to be significantly more impaired than the Healthy
group. (see Table 2 and Figure 1)

Relative Risk for MDD at 2 year Follow-Up
Findings indicated that children in the DSM duration group were not significantly more
likely than those in the <DSM duration group to receive a diagnosis of MDD using either
adjusted (2-week criteria set aside) or formal DSM-IV criteria at the 2 year follow-up
assessment (Adjusted criteria: χ1 = 2.2, p=.137; Risk Ratio=1.61, 95% CI [.89–2.9]; <DSM
15/43, DSM 9/16) (DSM criteria: χ1 =.99, p=.318; Risk Ratio=2.02, 95% CI [.51–8]; <DSM
4/43, DSM 3/16).

Health and Behavior Questionnaire
Parent report on the HBQ at baseline revealed significantly more impairment for both
duration groups on all areas assessed when compared to the Healthy group. In addition,
parent report on the HBQ indicated that the DSM duration group was significantly more
impaired on the family functioning subscale than the <DSM duration group at baseline as
well.

Parent report data from the HBQ two years later revealed similar findings. That is, both
duration groups continued to be significantly more impaired than the Healthy group in all
areas assessed. However, the DSM duration group was no longer significantly more
impaired than the <DSM duration group on the family functioning subscale. Further, while
controlling for the presence of a co-morbid internalizing disorder, the DSM duration group
demonstrated significantly higher scores than the <DSM duration group on the Overanxious
subscale at this time as well. (see Table 3 and Figure 1)

Teacher report on the HBQ at baseline revealed significantly more impairment for the 2
duration groups on the Overanxious and Impairment subscales when compared to the
Healthy group. In addition, the <DSM duration group scored significantly higher on the
Internalizing scale than the Healthy group at baseline as well.

Similar findings emerged when teacher responses on the HBQ were compared 2 years later.
As at baseline, both duration groups continued to score significantly higher than the Healthy
group on the Overanxious and Impairment subscales and the <DSM group duration
continued to be significantly higher than the Healthy group on the Internalizing scale.
However, only the DSM duration group was significantly higher than the Healthy group on
the Depression subscale at this time. It should be noted that parent- and teacher report HBQ
scores were not available for some children at each time point. (see Tables 3 and 4 for the
numbers included in each group)
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Discussion
The goal of the current study was to examine the influence of the strict 2-week episode
duration criterion on depression symptom severity and impairment (teacher and parent rated)
at baseline and 2 year follow up in a group of depressed and healthy preschool age children.
Specifically, we investigated whether preschool children who met all criteria for MDD,
including the 2-week duration criteria, differed in clinically meaningful ways from those
who met all MDD symptom but not duration criteria. As hypothesized, a ‘stepwise’
relationship between the groups was found at the baseline assessment (see Figure 1). That is,
based on parent report, both duration groups were found to be significantly more impaired in
all areas when compared to the Healthy group at baseline. Further, the DSM duration group
demonstrated significantly higher levels of MDD symptom severity and impairment in
family functioning when compared to the <DSM duration group. Teacher report at baseline
indicated that both duration groups were significantly more impaired than healthy controls
in a number of areas as well, such as mood related symptomatology and classroom
impairment. Results from the 2 year follow up assessment indicated a similar pattern of
findings. As at baseline, both duration groups continued to demonstrate significantly greater
levels of mood symptomatology and impairment at home and school when compared to the
healthy control group. However, at 2 year follow up the duration groups no longer
significantly differed in terms of depression symptom severity or impaired family
functioning. Additionally, and of particular interest, the relative risk for a diagnosis of MDD
using adjusted (2-week episode requirement set aside) or strict DSM-IV criteria at the 2 year
follow up assessment did not differ based on episode duration at baseline (as defined by
categorical group membership). Consistent with previous findings in PO-MDD of increased
risk for depression later in childhood, this finding suggests that failing to meet 2-week
episode duration during the preschool period does not diminish the risk for clinically
significant manifestations of depressive symptomatology 2 years later (Luby et al., 2009b).

The current findings indicate that children meeting all DSM-IV MDD criteria except for 2-
week episode duration exhibit a similar pattern of disorder related symptomatology and
impairment to those who meet strict DSM-IV MDD criteria including 2-week duration.
Additionally, these findings were stable across both rater (i.e., caregiver/teacher) and time (2
years), indicating that this was not a transient or context specific finding. As such, the
current study suggests that adherence to the strict DSM-IV 2-week duration criteria fails to
capture the entire group of preschoolers with clinically significant depressive symptoms.
The finding of equivalent risk for a MDD diagnosis, using either formal or adjusted DSM
(i.e. two week criteria set aside) criteria, in both duration groups two years later also
suggests that the DSM-IV duration criteria did not confer greater predictive validity.
However, given the small size of the DSM group at follow up and the possibility of a type II
error, comparative studies including larger samples of children meeting the full DSM-IV
criteria for MDD will be needed to explore this issue further.

Based on the current DSM taxonomy, studies of older children, adolescents, and adults have
previously characterized differences similar to those identified in the current study as
‘subthreshold’ versus ‘full syndrome’ depressive disorders (Lewinsohn et al., 2000; Sadek
and Bona, 2000; Pincus et al., 1999). While there continues to be debate surrounding this
issue, the current findings suggest that such a dichotomy may not be clinically useful or
meaningful when considering depressive episode duration in preschool onset major
depressive disorder. Support for this conclusion comes from the highly similar pattern of
significant differences that the duration groups demonstrated from healthy controls at both
time points, with a few significant differences between the groups identified only at
baseline. As such, while the ‘stepwise’ pattern of results at baseline and follow up may
indicate meaningful differences between the duration groups, we feel that this is best
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interpreted as differences in course rather than ‘kind’. That is, for children meeting the
necessary symptom requirements for MDD, a categorical distinction, we suggest that
duration may be more appropriately viewed dimensionally as an indicator of severity rather
than dichotomously when defining ‘caseness’ at this early age. However, the limits of the
current study data and developmental literature to date do not allow for any firm conclusions
about identifying appropriate distinctions within episode duration (e.g., normative, mildly,
moderately, or severely ill) and the potential clinical, rather than statistical, significance of
relative differences in severity. Nevertheless, and while keeping these limitations in mind,
study findings suggest that the 2 week duration criterion fails to indentify a group of
children who would likely benefit from further clinical attention and are at risk for continued
mood related impairment in the future.

It should be noted that while the current findings could have implications for defining
episode durations in MDD more generally (e.g. across the lifespan), we feel that any
conjecture on this topic would be premature and instead intend for our comments to be
constrained specifically to preschool onset major depression. This is of particular
importance given the necessary consideration of emotional development at this age and the
issues relevant to assessing early childhood psychopathology. For example, research with
typically developing preschoolers has indicated that the demands of a given situation (e.g.,
expected positive response to a gift) may result in spontaneous expressive control, lessening
their expression of negative emotions when an anticipated outcome does not occur (receipt
of desired gift; Cole, 1986a). Additional work in typically developing preschoolers has also
suggested that behavior following the experience of sadness remains context appropriate and
similar (e.g., behavioral distraction), rather than distinctly different (e.g., giving up), to that
seen for anger and happiness but at a reduced frequency (Dennis et al., 2009). Similarly,
while observational work in depressed preschoolers has noted reduced enthusiasm and
increased expressions of negative emotions during mildly stressful activities when compared
to their typically developing peers, these differences were found to be most apparent in a
severely affected subgroup of depressed preschoolers exhibiting anhedonia. As such, it may
be that for some depressed preschoolers the frequency of observable symptomatology is
more variable than what would be anticipated given our understanding of this disorder in
older children and adults. Additionally, given the known limitations of preschoolers self-
report on their internal experience and the possible variation in emotion regulation and
expression at this age, parental report may be unable to provide a comprehensive narrative
for the daily emotional experience of these children (Luby et al., 2007). Alternatively,
though not mutually exclusive, parental expectations of increased variation in emotional
expression during the preschool years, and a reluctance to recognize clinically negative
mood states in such young children may lead to a greater tendency to ‘normalize” symptoms
that would be considered concerning behaviors at older ages.

Several limitations of the current study should be noted. While our sample represents the
largest group of preschoolers with MDD studied to date to our knowledge, the sample size
was not sufficient for examining depressive episode duration in finer increments beyond
‘less than 2 weeks’ (e.g., 10 days). However, in order to address whether those with the
shortest durations were equally affected, we examined the subgroup of preschoolers who
reported symptoms for <2 hours per day (38% of MDD sample). Notably, we found
significant differences nearly identical to those reported for the <DSM group as a whole (all
p<.01; available upon request). Future studies including larger numbers of preschoolers with
MDD are needed to more fully elaborate the potential implications of varying depressive
episode criteria (i.e., dimensionally) at this age. Additionally, future studies examining
episodicity in PO-MDD would likely benefit from incorporating a detailed dimensional
approach to symptom duration (e.g., 0–12 hours) and episode duration (e.g., 0–14 days)
measurement, rather than present or absent distinctions (e.g., ≥ 2 hours) as used in the
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current study. Incorporating such measures would likely also help to clarify the time course
of symptoms and episodes of the disorder in early childhood. Given the relatively small
number of DSM duration group children available at follow-up, and the short period
between baseline and follow-up, it will be necessary to further examine the recurrence of
MDD at longer intervals with larger groups to fully address the question of whether duration
confers predictive validity. Nevertheless, to our knowledge this study represents the largest
sample of depressed preschoolers yet available and thus we believe it provides unique
information critical for informing this issue.

As noted in the introduction, our findings confirm the need for a more developmentally
informed diagnostic conceptualization of MDD, including considerations of symptom
durations, among preschool children. While this point has been demonstrated in previous
research examining age appropriate manifestations of MDD related symptomatology (Luby
et al., 2009a; Luby et al., 2003), the current study extends these findings into the area of
depressive episode duration and suggests that the 2-week duration criteria may not be
optimal for identifying all clinically relevant manifestations of depression in preschoolers.
However, more research is required before firmly concluding that episode duration should
be given less “weight” in diagnostic decisions at this age. Though beyond the scope of the
current report, we believe that continued research into new and meaningful ways of
assessing and conceptualizing early childhood psychopathology is of the utmost importance
as we move towards a more developmentally informed DSM-V.
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Figure 1.
Group Differences In MDD Severity and HBQ Family Functioning Impairment at Baseline
and 2 Year Follow Up.
Note. HBQ = Health Behavior Questionnaire; MDD severity is based on scores from the
Preschool Age Psychiatric Assessment interview
* p<.01
a Number of participants for each group are noted under their representative bar

Gaffrey et al. Page 13

J Affect Disord. Author manuscript; available in PMC 2012 October 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gaffrey et al. Page 14

Ta
bl

e 
1

D
em

og
ra

ph
ic

 C
ha

ra
ct

er
is

tic
s o

f t
he

 S
tu

dy
 S

am
pl

e

C
ha

ra
ct

er
is

tic

Pa
tie

nt
s, 

N
um

be
r 

(%
)

x2
P 

V
al

ue
<D

SM
 (N

=5
0)

D
SM

 (N
=2

4)
H

ea
lth

y 
(N

=7
7)

Et
hn

ic
ity

 
W

hi
te

22
(4

4)
14

(5
8)

52
(6

7)

13
.8

3
.0

1
 

A
fr

ic
an

 A
m

er
ic

an
20

(4
0)

5(
21

)
23

(3
0)

 
O

th
er

a
8(

16
)

5(
21

)
2(

3)

G
en

de
r

 
M

al
e

28
(5

6)
16

(6
7)

34
(4

4)
4.

28
.1

2
 

Fe
m

al
e

22
(4

4)
8(

33
)

43
(5

6)

Fa
m

ily
 In

co
m

e,
 $

 p
er

 y
ea

r

 
20

,0
00

12
(2

5)
5(

23
)

5(
7)

14
.8

2
.0

2
 

20
,0

01
–4

0,
00

0
13

(2
8)

6(
27

)
13

(1
9)

 
40

,0
01

–6
0,

00
0

10
(2

1)
2(

9)
14

(2
0)

 
≥

60
,0

01
12

(2
6)

9(
41

)
38

(5
4)

C
ar

eg
iv

er
 m

ar
ita

l s
ta

tu
s

 
M

ar
rie

d
22

(4
4)

10
(4

5)
53

(6
9)

9.
04

.0
1

 
O

th
er

b
28

(5
6)

12
(5

5)
24

(3
1)

In
te

rn
al

iz
in

g 
D

is
or

de
rs

 
Pr

es
en

t
17

(3
4)

14
(5

8)
na

3.
9

.0
4

 
A

bs
en

t
33

(6
6)

10
(4

2)
na

Ex
te

rn
al

iz
in

g 
D

is
or

de
rs

 
Pr

es
en

t
30

(6
1)

15
(6

2)
na

.0
1

.9
2

 
A

bs
en

t
19

(3
9)

9(
38

)
na

A
ge

, m
ea

n(
SD

), 
ye

ar
s

4.
7(

.7
6)

4.
6(

.9
8)

4.
3(

.7
8)

F 2
, 1

48
 =

5.
2

.0
1

a A
si

an
 A

m
er

ic
an

, L
at

in
o,

 B
ira

ci
al

b Se
pa

ra
te

d,
 d

iv
or

ce
d,

 w
id

ow
ed

, s
in

gl
e

J Affect Disord. Author manuscript; available in PMC 2012 October 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gaffrey et al. Page 15

Ta
bl

e 
2

B
et

w
ee

n 
G

ro
up

 C
om

pa
ris

on
 o

f D
ep

re
ss

io
n 

Sy
m

pt
om

 S
ev

er
ity

 a
t B

as
el

in
e 

an
d 

Tw
o 

Y
ea

r F
ol

lo
w

 U
p.

D
ur

at
io

n 
G

ro
up

a,
b

F 
V

al
ue

P 
V

al
ue

η2
 V

al
ue

<D
SM

D
SM

H
ea

lth
y

Se
ve

ri
ty

 
B

as
el

in
e

8.
1(

3)
10

.5
(4

.2
)

1.
6(

1.
5)

F 2
, 1

48
 =

15
0.

9
.0

1
.6

7

50
24

77

 
Fo

llo
w

-U
p

4.
7(

3.
7)

7(
4.

4)
1.

4(
1.

5)
F 2

, 1
32

 =
36

.8
.0

1
.3

6

43
16

77

N
ot

e.
 D

at
a 

pr
es

en
te

d 
as

 m
ea

n 
(s

ta
nd

ar
d 

de
vi

at
io

n)
 n

um
be

r i
n 

gr
ou

p

a B
ol

d 
nu

m
be

rs
 in

di
ca

te
 a

 si
gn

ifi
ca

nt
 d

iff
er

en
ce

 w
ith

 th
e 

H
ea

lth
y 

gr
ou

p

b W
ith

in
 th

e 
du

ra
tio

n 
gr

ou
ps

 a
ll 

an
al

ys
es

 w
er

e 
co

va
rie

d 
fo

r a
ge

 a
nd

 c
o-

m
or

bi
d 

in
te

rn
al

iz
in

g 
di

so
rd

er
. I

ta
lic

iz
ed

 n
um

be
rs

 in
di

ca
te

 a
 si

gn
ifi

ca
nt

 d
iff

er
en

ce
 fr

om
 th

e 
D

SM
 d

ur
at

io
n 

gr
ou

p

J Affect Disord. Author manuscript; available in PMC 2012 October 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gaffrey et al. Page 16

Ta
bl

e 
3

C
om

pa
ris

on
 U

si
ng

 th
e 

H
ea

lth
 B

eh
av

io
r Q

ue
st

io
nn

ai
re

-P
ar

en
t V

er
si

on
 a

t B
as

el
in

e 
an

d 
Fo

llo
w

 U
p

D
ur

at
io

n 
G

ro
up

a,
b

F
P

η2
<D

SM
D

SM
H

ea
lth

y

Sc
al

e
B

as
el

in
e

 
In

te
rn

al
iz

in
g

.5
6(

.2
5)

.7
1(

.3
6)

.2
6(

.2
2)

F 2
, 1

40
 =

36
.3

8
.0

1
.3

4

47
23

73

Su
bs

ca
le

s

 
D

ep
re

ss
io

n
.4

8(
.2

8)
.6

3(
.3

9)
.1

5(
.2

3)
F 2

, 1
40

 =
37

.0
6

.0
1

.3
5

47
23

73

 
O

ve
ra

nx
io

us
.5

9(
.3

)
.8

(.3
9)

.3
2(

.2
6)

F 2
, 1

38
 =

28
.2

1
.0

1
.3

46
23

72

 
Se

pa
ra

tio
n 

A
nx

ie
ty

.5
8(

.3
5)

.7
(.5

2)
.3

1(
.2

8)
F 2

, 1
36

 =
14

.3
6

.0
1

.1
7

45
21

73

 
Im

pa
irm

en
t C

hi
ld

.4
6(

.3
5)

.6
7(

.3
5)

.1
1(

.1
8)

F 2
, 1

40
 =

46
.1

4
.0

1
.3

9

48
22

73

 
Im

pa
irm

en
t F

am
ily

.7
2(

.5
9)

1.
3(

.7
3)

.1
9(

.2
4)

F 2
, 1

42
 =

49
.1

7
.0

1
.4

1

48
24

73

Sc
al

e
Fo

llo
w

-U
p

 
In

te
rn

al
iz

in
g

.4
6(

.2
6)

.6
4(

.2
5)

.1
8(

.1
7)

F 2
, 1

25
 =

 4
1.

57
.0

1
.4

41
14

73

Su
bs

ca
le

s

 
D

ep
re

ss
io

n
.3

8(
.3

1)
.5

(.3
1)

.0
9(

.1
3)

F 2
, 1

25
 =

 3
2.

89
.0

1
.3

5

41
14

73

 
O

ve
ra

nx
io

us
.5

6(
.2

8)
.8

3(
.3

2)
.2

8(
.2

4)
F 2

, 1
24

 =
 3

4.
1

.0
1

.3
6

41
14

72

 
Se

pa
ra

tio
n 

A
nx

ie
ty

.4
5(

.3
5)

.5
8(

.3
2)

.1
8(

.2
2)

F 2
, 1

24
 =

 1
8.

49
.0

1
.2

3

41
13

73

 
Im

pa
irm

en
t C

hi
ld

.3
8(

.4
2)

.5
2(

.3
1)

.0
8(

.1
5)

F 2
, 1

25
 =

 2
4.

49
.0

1
.2

8

41
15

72

 
Im

pa
irm

en
t F

am
ily

.5
5(

.5
9)

.7
4(

.5
3)

.0
9(

.1
9)

F 2
, 1

25
 =

 2
6.

45
.0

1
.3

J Affect Disord. Author manuscript; available in PMC 2012 October 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gaffrey et al. Page 17

D
ur

at
io

n 
G

ro
up

a,
b

F
P

η2
<D

SM
D

SM
H

ea
lth

y

41
15

72

N
ot

e.
 D

at
a 

pr
es

en
te

d 
as

 m
ea

n 
(s

ta
nd

ar
d 

de
vi

at
io

n)
 n

um
be

r i
n 

gr
ou

p

a B
ol

d 
nu

m
be

rs
 in

di
ca

te
 a

 si
gn

ifi
ca

nt
 d

iff
er

en
ce

 w
ith

 th
e 

H
ea

lth
y 

gr
ou

p

b W
ith

in
 th

e 
du

ra
tio

n 
gr

ou
ps

 a
ll 

an
al

ys
es

 w
er

e 
co

va
rie

d 
fo

r a
ge

 a
nd

 c
o-

m
or

bi
d 

in
te

rn
al

iz
in

g 
di

so
rd

er
. I

ta
lic

iz
ed

 n
um

be
rs

 in
di

ca
te

 a
 si

gn
ifi

ca
nt

 d
iff

er
en

ce
 fr

om
 th

e 
D

SM
 d

ur
at

io
n 

gr
ou

p

J Affect Disord. Author manuscript; available in PMC 2012 October 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gaffrey et al. Page 18

Ta
bl

e 
4

B
et

w
ee

n 
G

ro
up

 C
om

pa
ris

on
 U

si
ng

 th
e 

H
ea

lth
 B

eh
av

io
r Q

ue
st

io
nn

ai
re

-T
ea

ch
er

 V
er

si
on

 a
t B

as
el

in
e 

an
d 

2 
Y

ea
r F

ol
lo

w
 U

p

T
ea

ch
er

F
P

η2

D
ur

at
io

n 
G

ro
up

a,
b

<D
SM

D
SM

H
ea

lth
y

Sc
al

e
B

as
el

in
e

 
In

te
rn

al
iz

in
g

.4
1(

.2
7)

.4
4(

.3
8)

c
.2

4(
.2

9)
F 2

, 1
01

 =
4.

38
.0

1
.1

36
17

51

Su
bs

ca
le

s

 
D

ep
re

ss
io

n
.3

6(
.3

2)
.3

8(
.3

8)
.2

1(
.3

5)
F 2

, 1
04

 =
2.

62
.0

7
.0

5

37
17

53

 
O

ve
ra

nx
io

us
.4

3(
.3

1)
.5

(.4
7)

.2
6(

.2
7)

F 2
, 1

01
 =

4.
74

.0
1

.0
8

36
17

51

 
Im

pa
irm

en
t

.4
9(

.5
2)

.5
2(

.3
8)

.1
7(

.2
8)

F 2
, 1

02
 =

9.
4

.0
1

.1
6

37
15

53

Sc
al

e
Fo

llo
w

-U
p

 
In

te
rn

al
iz

in
g

.4
4(

.3
8)

.5
5(

.4
)c

.2
4(

.2
6)

F 2
, 9

9 
= 

6.
7

.0
1

.1
2

32
12

58

Su
bs

ca
le

s

 
D

ep
re

ss
io

n
.3

3(
.3

7)
c

.4
4(

.3
9)

.1
8(

.2
8)

F 2
, 1

01
 =

 4
.1

1
.0

2
.0

8

33
12

59

 
O

ve
ra

nx
io

us
.5

5(
.4

3)
.6

5(
.4

9)
.3

2(
.2

6)
F 2

, 9
9 

= 
5.

91
.0

1
.1

2

32
12

58

 
Im

pa
irm

en
t

.3
7(

.3
9)

.4
6(

.3
6)

.1
3(

.2
2)

F 2
, 1

01
 =

 1
0.

5
.0

1
.1

7

33
12

59

N
ot

e.
 D

at
a 

pr
es

en
te

d 
as

 m
ea

n 
(s

ta
nd

ar
d 

de
vi

at
io

n)
 n

um
be

r i
n 

gr
ou

p

a B
ol

d 
nu

m
be

rs
 in

di
ca

te
 a

 si
gn

ifi
ca

nt
 d

iff
er

en
ce

 w
ith

 th
e 

H
ea

lth
y 

gr
ou

p

b W
ith

in
 th

e 
du

ra
tio

n 
gr

ou
ps

 a
ll 

an
al

ys
es

 w
er

e 
co

va
rie

d 
fo

r a
ge

 a
nd

 c
o-

m
or

bi
d 

in
te

rn
al

iz
in

g 
di

so
rd

er
.

c p 
<.

05
 p

rio
r t

o 
co

rr
ec

tio
n 

fo
r m

ul
tip

le
 c

om
pa

ris
on

s

J Affect Disord. Author manuscript; available in PMC 2012 October 1.


