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A substantial body of research has documented that various developmental characteristics
early in childhood increase the risk of subsequent depression (e.g., Kessler et al., 1997;
Reinherz et al., 1993; Reinherz et al., 1999). Perinatal complications, neurodevelopment
problems, and atypical temperament represent one broad category of risk variables that may
mirror physiological vulnerabilities to later psychological disorders. Perinatal problems have
been defined as including preterm birth, delayed labor, atypical birth weight, caesarian
section, and special care after birth (e.g., Allen et al., 1998). Neurodevelopmental difficulties
have been operationalized as delayed standing, walking, speaking (e.g., van Os et al., 1997),
and early difficult temperament as regulatory problems including persistent crying and
atypical sleeping and/or feeding patterns (e.g., Keenen et al., 1998).

Focusing mostly on perinatal variables, studies of depressed adults have reported that mood
disordered patients have higher rates of one or more obstetric complications than do various
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comparison groups (e.g., Guth et al., 1993; Preti et al., 2000). For example, according to
Preti et al., (2000), adult patients with histories of mood disorder had significantly lower
birth weight (for their gestational ages) than did matched normal controls. Guth et al. (1993)
found that obstetric complications were more common among cases with early-onset mood
disorder than among those with late-onset. And Vocisano et al., (1996) reported that
inpatients with prolonged, severe, and functionally impairing MDD had higher frequencies
of birth related problems and physical disorder in infancy than did less severely depressed
outpatients.

Several studies with broader (e.g., community-based, birth cohort) sampling bases also have
found relations between atypical early developmental features and affective
psychopathology. For example, in a birth cohort study, Gale and Martyn (2004) found that
low birth weight was associated with self-reported depressive symptoms in women during
adulthood. Adults with childhood-onset affective disorders have been found to attain motor
milestones later, score higher on perinatal insults and lower on gross motor skills, and be
rated as more difficult babies compared to individuals with adult-onset depression (Jaffee et
al., 2002; van Os et al., 1997). Early difficult temperament also has been associated with
subsequent internalizing symptoms and disorders in childhood (e.g., Keenen et al., 1998;
Maziade et al., 1989).

However, the literature on the relations of atypical development and mood disorder is far
from consistent, given also reports of negative findings (e.g., Allen et al., 1998; Buka et al.,
1993; Najman et al., 2005), findings of associations between perinatal problems and anxiety
but not mood disorders (e.g., Allen et al., 1998; Cohen et al., 1989), and findings of positive
relationships but lack of diagnostic specificity (e.g., Hirshfeld-Becker et al., 2004).
Inconsistencies in the literature is not surprising, given not only sampling differences, but
the various ways in which studies have defined depression (i.e., clinical diagnoses,
operational criteria, self-rated scales), ascertained early developmental problems (e.g.,
retrospective reports of adults, pediatric records, contemporaneous ratings), and quantified
key variables (e.g., event counts, severity scales).

Whereas the bulk of evidence appears to indicate some association between features of
atypical early development and psychopathology, the clinician seeking to translate such
findings into practical terms is faced with two questions: a) do atypical developmental
features “matter” if the patient already developed mood disorder, and if so then how? and b)
are the effects, if any, specific to depressive disorder? In the present study of a large sample
of clinically depressed children, we sought to address these two questions. Given that age of
onset and illness severity convey important clinical information and also can influence
treatment decisions, we defined them as our dependent variables and examined their
relations to indices of atypical neurodevelopment (during the first several years of life) as
reported by mothers. Additionally, given that MDD often presents with comorbid dysthymic
and anxiety disorders, and that the latter comorbidities generally emerge earlier than does
MDD (e.g., Axelson and Birmaher, 2001; Kovacs et al., 1989), we examined whether our
independent variables were related to these diagnoses as well. We used multiple informants
and sources of information (including medical and related records) to date onset of
disorders.

More specifically, we hypothesized that perinatal problems, developmental delay, and
difficult infant temperament would render children vulnerable to earlier onset and more
severe episodes of major depressive disorder. We also posited that the effects of risk factors
may not be specific to MDD-onset, but would also relate to onset age of the first
internalizing disorder (i.e., the age at which the first episode of MDD or comorbid
dysthymia or anxiety disorder began). In line with suggestions that early risk factors should
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be studied in models that examine multiple and interactive effects (e.g., Goodman, 2002),
we also investigated factors that could moderate associations between early childhood
characteristics and our dependent variables. Because neonatal health or motor skill problems
have been found to relate to depression or anxiety for boys but not for girls (Reinherz et al.,
1999; Sigurdsson et al., 2002), we tested whether child’s sex serves as a moderator. Given
some indications that marital partner changes early during a child’s life may be one factor in
child depression (Najman et al., 2005), we predicted that having a stable, intact, two-parent
family early on may act as a protective factor and attenuate the negative impact of atypical
childhood characteristics. Finally, we considered as covariates: a) mother’s age at birth of
the child, given indications that relatively younger (Jaffee et al., 2001) and older maternal
ages are associated with increased rates of complications for offspring (van Katwijk and
Peeters, 1998), and b) mother’s educational level, as a proxy for socioeconomic status.

METHOD
Participants

In the present article we report on 371 children (168 girls), aged 11.7 years on average (SD
= 2.0 years, range: 7.3 - 14.9 years), who were enrolled by December 31, 2003 in a study of
genetic and psychosocial risk factors in childhood-onset depression, had biological mothers
as parental informants, and met diagnostic criteria for MDD (detailed below). Racial
composition was 95.1% Caucasian, 0.3% African, 1.9% multiracial, and 2.7% Roma or
other minorities, representative of the population of Hungary. The subjects in this article
partially overlap with those in other papers that address different facets of children’s
depressive illness (e.g., Liu et al., in press). A subset of children had comorbid disorders in
addition to MDD (e.g., 34.5% had an anxiety disorder, 3.5% with conduct disorder; 6.2%
with oppositional defiant disorder; and 15.6% with Attention Deficit/Hyperactivity
Disorder).

At study entry, mothers’ ages ranged from 26 to 57 years, with a mean of 36.5 years (SD =
5.1). Mothers’ ages at their children’s birth ranged from 16 to 46 years (M = 25.3, SD = 5.1).
The majority (88.7%) were 19 to 34 years old at child’s birth (the lowest 5.7% between
16-18 years, and the highest 5.7% between 35 - 46 years of age). Mothers’ years of
education ranged from 6 to 21 years (M = 11.6 years, SD = 2.8). Most children (90.6%)
lived in intact families of origin from birth to 4 years of age.

Enrollment and Assessment Procedures
Children were recruited through 23 child psychiatric facilities (7 of which had both inpatient
and outpatient units) across Hungary, serving both urban and rural areas. Based on
information available for most of our sites for the year 2004, we estimate that they provided
services to at least 80% of the newly registered child psychiatry cases, giving us access to a
significant portion of the referred population nationwide. Children presenting at each site
were scheduled for a research assessment if they met the following criteria: 7.0 years to 14.9
years old, not mentally retarded, no evidence of major systemic medical disorder, had
available at least one biologic parent and a 7 – 17.9 year-old sibling (required by the study’s
genetic component), and attained a predetermined cut-off score on one of various depressive
symptom screens (e.g., the short version of the Children’s Depressive Inventory; Kovacs &
MHS Staff, 2003; selected items from the Child Behavior Checklist, Achenbach, 1991).
(Siblings are not included in this article.) Children meeting these initial criteria were
scheduled for a 2-part evaluation, conducted on 2 separate occasions, about 6 weeks apart,
by different clinicians. We obtained written consent for participation signed by both parents
and the child, in accordance with the legal requirements in Hungary and the University of
Pittsburgh, Pittsburgh, USA.
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The first part of the evaluation entailed administration of the “Mood Disorder Module” of a
diagnostic interview (described below), as well as the Intake General Information Sheet
(IGIS), a comprehensive demographic and anamnestic data form. Participants also
completed self-rated scales (not included in the present report). The IGIS is an event-
focused structured interview with pre-coded item response choices covering, among others,
demographic and family variables, as well as developmental, physical health, and
psychosocial history, with the parent serving as informant. To set the proper framework and
facilitate recall, evaluations started with a semistructured interview, designed to construct a
“time line” for the patient from birth to the date of the assessment. The time-line anchors
included major “public” events with the corresponding dates (e.g., Christmas, start of a
school year) and personally relevant events (e.g., birth of a sibling, both positive and
negative familial events, variables reflecting on adjustment). The time-line (“chronograph”)
served to identify the times when the child’s symptoms became problematic and to date
disorder onsets and offsets.

The second part of the evaluation involved the full diagnostic interview and the completion
of additional self-rated scales, but was administered only if the child proband had met DSM
criteria for mood disorder at the first evaluation. (If DSM criteria were not met, the child
was assigned an “at-risk” status and entered a follow-up arm of the study). For our
diagnostic interview, we used the Interview Schedule for Children and Adolescents -
Diagnostic Version (ISCA-D), which is an extension of the Interview Schedule for Children
and Adolescents (ISCA) (Sherrill and Kovacs, 2000). The interview, which covers the
relevant Axis-I DSM-IV as well as some DSM-III disorders, was conducted by the same
interviewer separately with the parent about the child, and the child about him/herself,
yielding symptom ratings and diagnoses for “current” as well as “lifetime” disorders.
Results of both the first and second parts of the assessments and associated documentation
(e.g., psychiatric records) were subjected to a consensus diagnostic procedure (Maziade et
al., 1992). Pairs of senior child psychiatrist, trained as Best Estimate Diagnosticians (BEDs),
separately reviewed all material, and then together derived consensus diagnoses.
“Caseness,” as well as onset dates of disorders, was based on best-estimate consensus. As
described in connection with previous work (Kovacs et al, 1984 a, b), operational rules were
used to define disorder onset and recovery, and “midpoint” rules were used to date onsets
and offsets, if more exact dating was not possible.

The interviews were administered by child psychiatrists and psychologists who completed 3
months of didactic and practical training in the semi-structured interview technique. They
were required to reach an average of 85% symptom-agreement on 5 consecutive videotaped
interviews against “gold standard” interview ratings provided by the trainers. Routine
monitoring and follow-up training sessions served to minimize rater drift. All interviews
were audiotaped. Interrater reliability on ISCA-D symptoms was satisfactory (using
audiotapes of interviews for n = 46 pairs of raters). For MDD symptoms, kappas ranged
from .64 to .88, with 80% of the coefficients at or above .70. For DD symptoms (using
DSM-IV criteria), kappas ranged from .38 to .93, with 80% at or above .70. For Generalized
Anxiety Disorder symptoms (the most common DSM-IV anxiety diagnosis), kappas ranged
from .53 to 1.00, with 62.5% at or above .70. Similar inter-rater reliability coefficients were
obtained for other ISCA-D disorders as well.

Independent and Dependent Variables
Early atypical neurodevelopmental characteristics—Using IGIS items that pertain
to the child proband’s early development history from his/her birth to toddler age, we
created three indices of atypical development: Perinatal Problems (4 items), Developmental
Delay (2 items), and Difficult Temperament (3 items). The construct of temperament
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includes multiple dimensions tapping emotional, biological, and behavioral reactivity and
regulation (Rothbart & Bates, 1998). Our temperament index included a global question on
how difficult it was to comfort the infant (similar to the single-item question included as part
of Jaffee et al.’s investigation [2002]), and because we were particularly interested in
physiological vulnerability, two items measuring biological irregularity (similar to Thomas
and Chess’s [1977] temperament category of rhythmicity). Each index or scale reflects the
number of “yes” responses to the corresponding items. See Table 1 for the specific items
and their endorsement rates in our sample.

Intact family status—An entire section of the IGIS is dedicated to enumerating parental
caregivers for each year of the child’s life. Using these items, we created a dichotomous
summary variable to reflect whether or not a child was continuously taken care of by both
biological parents from birth until 4 years of age (intact versus non-intact family).
Altogether 35 children (9.4% of the sample) experienced broken homes early on.

Onset age of MDD and first internalizing disorder (MDD, dysthymic, or anxiety
disorder)—The mean MDD onset age for the sample was 10.51 (SD = 2.28), with a range
from 3.80 to 14.84. Of the 371 children, 51 (13.7%) also had dysthymic disorder (DD), and
128 (34.5%) had anxiety disorders (Overanxious Disorder and Generalized Anxiety
Disorder were the most common, with all the other anxiety disorders being represented.) For
90 of the cases with anxiety comorbidity, the anxiety disorder onset earlier than MDD or
DD. For our sample, the mean onset age of the first internalizing disorder was 9.72 (SD =
2.60, range: 2.58 - 14.74).

MDD episode severity—This index was computed for the first episode of MDD (as
recorded in the ISCA-D), based on 15 symptoms, each rated on a 3-point severity scale: 0 =
not present; 1 = subthreshold; and 2 = threshold/clinical. If only one item was missing, that
item was pro-rated. Because all children in the sample had MDD, and the minimum of 5
symptoms rated at the “clinical” level was required for the diagnosis, the possible range for
the severity score was 10 to 30. The actual range was 10 to 29 (M = 19.72, SD = 3.68).

Statistical Analyses
We used survival analysis to examine the effects of variables on onset age of MDD or
internalizing disorder. Survival analysis is useful with outcomes or events that depend on
elapsed time, and can estimate how predictors may be associated with time to the event.
Kaplan-Meier survival curves were generated for subgroups; log-rank tests were used to test
statistical significance.

To test for relations between the predictors and the age at which children’s first episodes
occurred, we first conducted univariate Cox regression analyses with each risk index and
covariate. We report hazard ratios and 95% confidence intervals to indicate the risk of the
outcome in any given unit of time, with one unit increase of the predictor. We also checked
the proportional hazards assumption about time-dependence for each predictor variables.
Second, in an initial multiple regression model, we included the three risk scales, as well as
covariates with p ≤ .05 in the univariate Cox models. All hypothesis-driven interaction terms
were also included. We then used a backward elimination method, removing each (starting
with the one with the largest p-value), and retaining covariates or interaction terms in the
final model with p ≤ .05. Thus, the final multivariate Cox regression models reflect the
impact of independent variables and significant interaction terms, while adjusting for
demographic factors (where p ≤ .05).
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To model the effects of early risk factors on the severity of the children’s first depressive
episode, we used GLM procedure. We examined the associations between the perinatal,
developmental, and temperament problems, as well as how the interaction terms and
covariates related to the severity of the MDD symptomatology.

RESULTS
The specific variables, which comprised the 3 indices of early neurodevelopmental
characteristics, had various rates in our sample (Table 1); in general, developmental delays
were least common (from about 8% to 12%) while features of difficult temperament were
reported for about 24% to 32% of the cases. The 3 indices were unrelated to each other (r-
values ranged from .02 to .06, p > .24), and were unrelated to mothers’ age at child’s birth,
mothers’ education level, and whether the child was reared in an intact vs. non-intact family
early in life. However, boys scored higher on developmental delays (M = .25, SD = .52) than
did girls (M = .15, SD = .38), t (369) = -2.11, p < .05.

Modeling Onset Age of MDD
A series of univariate Cox Regression models yielded significant effects for child’s sex,
early intact family status, and maternal age at child’s birth. (See Table 2 for Hazard ratios.)
At the onset of their MDD, boys (M = 10.08; SD = 2.12 years) were 1 year younger than
girls (M = 11.03; SD = 2.37 years). Children exposed to changes in caregivers before age
four were younger at the onset of their MDD (M = 9.68; SD = 1.96 years) than those from
intact families (M = 10.60; SD = 2.30 years), and children whose mothers were 35 years and
older when they gave birth had earlier onset of MDD (M = 9.14; SD = 1.89) than children
with mothers in the normative age group (M = 10.57; SD = 2.30).

However, in the final multivariate model, mother’s age at child’s birth became
nonsignificant, and only one interaction term was retained. The results indicate that having a
difficult temperament and being a boy were associated with earlier onset of MDD (Table 2).
Furthermore, the main effect of temperament was qualified by its interaction with intact
family status, and is illustrated by Kaplan-Meier survival curves (separately for intact vs.
not-intact families).

For children in intact families (see Figure 1), temperament was unrelated to age at MDD
onset (χ2 (3) = 3.95, p = .27). However, for non-intact families (see Figure 2), children with
a more difficult temperament had an earlier MDD onset age than did children with fewer
difficulties (χ2 (3) = 13.57, p < .01). Temperament also interacted with elapsed time,
suggesting that its effect is not constant. Specifically, as indicated by the parameter estimate
of the interaction term (-.540), the effect is attenuated across time. For example, comparing
children at age 14 to children at age 7, the hazard ratio for temperament problems is
decreased by exp{-.540*[log(14) − log (7)]} = 0.69.

Modeling Severity of First MDD Episode
In a series of univariate general linear models, we found no significant associations between
perinatal problems, developmental delay, difficult temperament and the severity of the first
MDD episode. Only an association to child’s sex was found, F (1, 369) = 4.32, p < .05, with
girls showing more severe symptoms (M = 20.15) than boys (M = 19.36). In multivariate
GLM analyses, the interactions of the three developmental indices with sex and with family
status were not statistically significant and were dropped from the final model. The final
model, including just the three indices and child sex, was not significant, F (4, 362) = 1.60, p
= .17.
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Modeling Onset Age of MDD/Dysthymic/Anxiety Disorders
We first examined if children, who had developed dysthymic and/or anxiety disorder (Anx)
in addition to MDD (n = 158), differed from children with MDD only (n = 213) in early risk
factors. The groups did not differ in perinatal problems or developmental delays (p= .95,
p= .065, respectively). However, children with comorbid DD or Anx were rated as having
had a more difficult early temperament (M = .99, SD = 1.02) than were those without DD or
Anx (M = .78, SD = .91), t (365) = -2.10, p < .05.

Univariate Cox regression models revealed two significant effects: boys (M = 9.50, SD =
2.51) had an earlier onset of MDD/DD/Anx than did girls (M = 9.98, SD = 2.69), and more
difficult temperament was associated with earlier disorder onset. In the final model (see
Table 3), child’s temperament and sex remained significant, and a significant interaction
between Temperament and Intact Family was found, in the same direction as with MDD
Onset-Age. Also, Temperament interacted with elapsed time, with the parameter estimate
once again indicating that temperament better predicted onset-age among younger than older
children.

DISCUSSION
To our knowledge, the present study is the first to investigate, in a very large clinical sample
of youngsters with MDD, the possible impact of early neurodevelopmental difficulties on
features of major depressive and related disorders. We were particularly interested in
developmental characteristics that may mirror physiological vulnerability because such
factors could be helpful in the early identification of cases at risk. Overall, our results
complement a growing body of literature, which suggests that various atypical early
childhood characteristics may affect both the risk and timing of psychopathology.

Of the three types of early developmental characteristics we examined, only difficult
temperament was related to the age of onset of depression. Children with difficult early
temperaments, indexed by mother-reported problems with feeding, sleeping, or soothability,
had earlier onset of their depression than did children with milder or no temperamental
difficulties. Notably, Jaffee et al. (2002) have reported that infant temperament (having been
a “difficult baby”) distinguished young adults with childhood-onset and those with adult-
onset depression. Our findings extend those results by suggesting that, even among
clinically depressed young patients, problematic infant temperament does convey
information about MDD onset age.

However, having had a difficult temperament also was associated with earlier DD, or
anxiety disorder, as well as MDD (whichever emerged first), indicating a lack of specificity
to MDD. Thus, atypical infant temperament may presage vulnerability to a range of mood-
related psychiatric problems later on, underscoring that risk factors should be examined in
relation to a range of disorders rather than a single condition (Kessler et al., 1997).
Additionally, children who had comorbid dysthymic or anxiety disorder reportedly had more
difficult temperaments than children without DD or anxiety.

If a difficult temperament prognosticates earlier onset of emotional disorder, what could be
the mechanisms? Temperament, which is considered to be a relatively stable style of
reactivity, is believed to reflect neurophysiological regulatory capacities (e.g., Rothbart and
Bates, 1998). Toddlers with difficult temperaments may be compromised on some
neurophysiologic parameter related to emotionality or emotion regulation (e.g., Fox, 1994),
which may interfere with the development of effective coping responses, and render them
susceptible to earlier onset of disorders. Findings that depressed children, or those at risk for
depression, differ from comparison peers in their neuroendocrine or physiological responses
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to negative experimental mood induction, do suggest the existence of physiological or
biological dimensions of vulnerability to depression (e.g., Forbes, et al., 2006; Luby et al.,
2003). Genes may contribute to individual differences in both temperament and
psychopathology. For example, some emerging research suggests that genetic variations
associated with the phenotype of a difficult temperament may be the same that predispose an
individual to develop a psychiatric disorder (e.g., Pezawas et al., 2005).

Notably, however, we found that early caregiver stability may mitigate some of the
ramification of an infant having difficulties in rhythmicity or in being soothed, which is
consistent with the buffering effects of a positive environment (e.g., Rothbart and Bates,
1998). Intact families may have available more of the emotional or material resources
needed to take care of a “difficult” child. But because parent-infant relationships are
influenced by the infant’s temperament as well (e.g., Kochanska et al., 2004), future
research should examine whether parents from non-intact families experience more
deleterious effects of having a difficult baby, and how this may impact offspring’s
psychopathology.

Interestingly, the effect of temperament on disorder onset was attenuated across time in the
sample. This finding may reflect that our anamnestic assessment focused on the period of
infancy and toddlerhood. But, it is also possible that, across development, disorder
parameters, such as age of onset, are subject to a variety and varying influences (other than
individual characteristics).

We failed to confirm our hypotheses regarding the effects of perinatal problems and motor
skill delay on age of onset of depressive and related disorders. Although clinical or
population based studies have found that such characteristics distinguish childhood onset
from adult onset affective disorders (Guth et al., 1993; Jaffee et al., 2002; van Os et al.,
1997), differences in methodologies and samples may partly account for the inconsistent
results. In our sample, early childhood characteristics also were unrelated to the severity of
first MDD episode, despite Vocisano et al. (1996) finding a link between obstetric
complications and severity of affective illness in adulthood.

Several other findings are of note. First, consistent with a large body of literature on the
greater vulnerability of male infants to a variety of problems (e.g., Halpern, 1997), boys in
our sample had higher scores on developmental delay than did girls, and their first episode
of MDD, DD, or anxiety disorder occurred at a younger age than did girls’. But once an
episode of MDD had onset, girls displayed more severe symptoms than boys, consistent
with findings reported for adolescents (Reinhertz et al., 1999). Thus, in our sample, sex
emerged as a main effect and not as a moderator variable as we had predicted. Additionally,
diagnostic comorbidity in our patients was associated with reports of more difficult infantile
temperaments. Notably, we reconfirmed prior reports (e.g., Kovacs et al., 1989) that, if
depressed juveniles have comorbid anxiety disorders, the anxiety disorders will tend to onset
earlier than the depressive disorder.

Our finding that older maternal age at the child’s birth (compared to maternal age between
19 and 34 years at childbirth) conferred earlier onset of MDD to their offspring, partly
confirm those of Reinhertz et al. (1993). Reinhertz et al. (1993) found that older parental age
at childbirth was associated with an increased risk of depression in female adolescent
offspring. Maternal age at childbirth, however, was unrelated in our analyses to any of the
early risk factors and failed to enter the final predictive models. This finding suggests that
older maternal age affects offspring’s psychopathology through other variables not
examined in this study.

Kapornai et al. Page 8

J Affect Disord. Author manuscript; available in PMC 2010 July 26.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Limitations
Our study has several limitations. Because the anamnestic data on our patients were
obtained retrospectively from their mothers, inaccuracies and biases in recall are of concern.
In spite of its drawbacks, however, the retrospective reporting of perinatal and early
developmental events has been an important component of various clinically oriented
investigations (e.g., Buka et al., 2004; Foley et al., 2001; Lewis and Murray, 1987;
Sanderson et al., 1998). Research has shown that the reproducibility and validity of maternal
recall of perinatal events can vary from very good to poor (e.g., Foley et al., 2001; Launer et
al., 1992; Tomeo et al., 1999) and is affected by the type of the data being sought and the
method of acquisition (Buka et al., 2004). Our data gathering procedures had been designed
with several features in mind, which have been recently recognized as facilitating (although
not guaranteeing) the accuracy of retrospective recall (Buka et al., 2004), including face-
face-interviews by clinically trained assessors, use of “common” rather than medical terms
and phrases, and focusing on fairly frequently occurring events. Our finding of an
interaction effect between child temperament and family status also argues against an
overall bias in maternal recall because the association was evident only for a subgroup of
participants. Nevertheless, given our temperament index was retrospective and based on just
a subset of dimensions that contribute to early temperament, our findings should be
replicated with a more comprehensive measure of temperament, or validated using other
means (e.g., observational indices).

A second limitation is that mothers reported on both their children’s early development and
psychiatric history, introducing shared method (within-reporter) variance. However, this
source of bias was reduced by the fact that a child’s final psychiatric diagnosis was: a) based
both on parental and child report, b) determined on two occasions by different clinical
interviewers, and c) subjected to two “best estimate” child psychiatrists independently, who
also had access to psychiatric and mental health records. While questions could also be
raised about the accuracy of dating the onsets of disorders, two features of our design
support our findings. First, our method of obtaining clinical history and onset dates
(including the use of “time-lines” with culturally standard and personally meaningful marker
events, visual aids, verbal summaries, and cross-links of information) has been shown to be
the preferred approach for collecting various types of retrospective data (e.g., Caspi et al.,
1996). And, second, our clinically referred sample did not have protracted illness, which is
likely to reduce errors in dating; the average time elapsed between the age of onset of MDD
and the date of the psychiatric evaluation was 1.14 years (SD = 1.34 years), and for about
67% of the sample, it was within one year. It could be argued that the portion of our youths
who were not raised by both biological parents between birth and 4 years of age (9.4%)
constitutes a very small segment of the sample. Although high rates of intact families have
also been found in other pediatric samples, including those of Najman et al., 2005 (82%
intact) and Hirshfeld-Becker et al., (2004) (86% intact), it would be informative to replicate
our study with a sample that includes more single-parent or blended families.

Clinical Implications
Our findings highlight that, even in a vulnerable sample, the putative negative effects of
early infant characteristics are not immutable, but can be ameliorated by family resources.
Further, the impact of some early child characteristics on features of juvenile
psychopathology seems to be attenuated by the passage of time. In clinical practice,
psychiatrists typically have access only to parents’ reports of early child characteristics and
are unlikely to have documents of early development. Based on our findings, careful
interviewing of parents can yield data that may illuminate some aspects of children’s clinical
history.
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Figure 1.
Effect of Early Temperament on MDD-onset among children from Intact Families
0: no temperament difficulty
1: minimal temperament difficulty
2: moderate temperament difficulty
3: severe temperament difficulty
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Figure 2.
Effect of Early Temperament on MDD-onset among children from Non-Intact Families
0: no temperament difficulty
1: minimal temperament difficulty
2: moderate temperament difficulty
3: severe temperament difficulty
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Table 1

Early neurodevelopmental characteristics of clinically referred depressed children (N=367-371)

Item endorsement Score descriptives

Variables N % of sample Mean (SD) Range

Perinatal problem index 0.72 (.98) 0 – 4

 Premature/late delivery 47 12.7%

 Complications during deliverya 79 21.3%

 Very large/small at birth 70 18.9%

 Special care after birthb 73 19.7%

Difficult temperament index 0.87 (.97) 0 – 3

 Recurrent feeding problems 88 23.9%

 Recurrent/chronic sleeping problems 118 31.9%

 Usually/often hard to comfort/soothe 119 32.2%

Developmental delay index 0.20 (.48) 0 – 2

 Late for age when began to walk without help 30 8.1%

 Late to start to speak in sentences 46 12.4%

a
E.g., excessive bleeding, “cord” around the neck, Rh incompatibility

b
E.g., placed in incubator, under special observation
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Table 2

Modeling Age of Onset of first MDD Episode (N=367)

Univariate Models Final Multivariate Model

Variables Hazard Ratio (95% CI) Hazard Ratio (95% CI)

Perinatal problems 0.98 (0.88, 1.08) 0.96 (.86, 1.06)

Developmental delay 0.96 (0.77, 1.19) 0.87 (.69, 1.10)

Difficult temperament 1.11 (0.99, 1.23)+ 5.88 (2.05, 16.83)**

Sex (male = 1) 1.68 (1.36, 2.08)*** 1.75 (1.41, 2.17)***

Intact family until age 4 0.64 (0.45, 0.91)* 0.93 (0.58, 1.47)

Mother’s education (years) 0.98 (0.94, 1.01) --

Maternal age at birth (years)

 16-18 vs. 19-34 0.94 (0.60, 1.46) --

 35-46 vs. 19-34 1.73 (1.10, 2.72)* --

Temperament X Intact Family -- 0.65 (.45, .92)*

Temperament X Time -- 0.58 (.37, .92)*

Note. MDD = major depressive disorder; CI = confidence interval; Cox regression analyses were used.

+
p < .07.

*
p < .05.

**
p < .01.

***
p < .001.
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Table 3

Modeling Age of Onset of First Internalizing Disorder Episode (MDD/DD/Anx)

Univariate Models Final Multivariate Model

Variables Hazard Ratio (95% CI) Hazard Ratio (95% CI)

Perinatal problems 0.98 (0.89, 1.08) 0.95 (0.85, 1.05)

Developmental delay 1.11 (0.89, 1.38) 1.06 (0.84, 1.33)

Difficult temperament 1.22 (1.09, 1.36)*** 4.07 (1.80, 9.20)***

Sex (male = 1) 1.30 (1.06, 1.60)* 1.36 (1.10, 1.68)**

Intact family until age 4 0.77 (0.54, 1.09) 1.01 (.63, 1.60)

Mother’s education (years) 0.99 (.96, 1.02) --

Maternal age at birth (years)

 16-18 vs. 19-34 0.92 (0.59, 1.43) --

 35-46 vs. 19-34 1.58 (1.00, 2.52)+ --

Temperament X Intact Family -- 0.65(.45, .93)*

Temperament X Time -- 0.70 (.49, 1.00)*

Note. MDD = major depressive disorder; DD = dysthymia; Anx = anxiety disorder; CI = confidence interval; Cox regression analyses were used.

+
p < .10.

*
p < .05.

**
p < .01.

***
p < .001.
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