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Abstract

Researchers and clinicians have long hypothesized that there are temperamental vulnerabilities to
depressive disorders. Despite the fact that individual differences in temperament should be evident
in early childhood, most studies have focused on older youth and adults. We hypothesized that if
early childhood temperament is a risk factor for depressive disorders, it should be associated with
better-established risk markers, such parental depression. Hence, we examined the associations of
laboratory-assessed positive emotionality (PE), negative emotionality (NE), and behavioral
inhibition (BI) with semi-structured interview-based diagnoses of parental depressive disorders in a
community sample of 536 three-year old children. Children with higher levels of NE and Bl had
higher probabilities of having a depressed parent. However, both main effects were qualified by
interactions with child PE. At high and moderate, but not low, levels of child PE, greater NE and Bl
were associated with higher rates of parental depression. Conversely, at low, but not high and
moderate, levels of child NE, low PE was associated with a higher rate of parental depression. Child
temperament was not associated with parental anxiety and substance use disorders. These findings
indicate that laboratory-assessed temperament in young children is associated with parental
depressive disorders, however the relations are complex and it is important to consider interactions
between temperament dimensions rather than focusing exclusively on main effects.
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Researchers have long hypothesized that temperament is a precursor or predisposing factor for
mood disorders (Clark, 2005; Compas, Connor-Smith, & Jaser, 2004; Klein, Durbin, &
Shankman, 2009). Currently, the leading temperament model of depressive disorders, proposed
by Clark and Watson (e.g., Clark & Watson, 1999), posits that depression develops from low
positive emotionality (PE) and high negative emotionality (NE). PE and NE are higher-order
factors included in most structural models of temperament/personality in children and adults
(Caspi & Shiner, 2006; Clark & Watson, 1999; Rothbart & Bates, 2006). PE has a number of
facets, including positive affect, reward sensitivity, and sociability, although recent studies
indicate that sociability may be less central than the affective and motivational components
(Lucas, Diener, Grob, Suh, & Shao, 2000). NE refers to high negative mood reactivity,
including fear, sadness, and anger. Clark and Watson (1999) hypothesized that low PE has a
relatively specific association with depression, although it may also play a role in several other
disorders, such as social phobia and schizophrenia. In contrast, high NE is a non-specific risk
factor that plays a major role in anxiety disorders and a significant, but somewhat smaller, role
in externalizing conditions such as substance use, antisocial personality, and conduct disorders
(Clark, 2005).

Another temperament construct that may be related to risk for depressive disorders is
behavioral inhibition (BI; Kagan, 1989). Bl refers to a disposition for wariness, reticence, and
decreased exploration in unfamiliar contexts and with unfamiliar people. Although Bl is
primarily viewed as predisposing to anxiety disorders, it may also play a role in depression
(Fox, Henderson, Marshall, Nichols, & Ghera, 2005; Hirshfeld-Becker et al., 2008). Bl
overlaps with NE in that both include a substantial fear component (Muris & Dietvorst,
2006).

Many cross-sectional studies have reported that youth and adults with depressive disorders or
symptoms exhibit diminished levels of PE and elevated levels of NE (e.g., Brown, Chorpita,
& Barlow, 1998; Lonigan, Hooe, David, & Kirstner, 1999). In addition, prospective studies
have found that low PE and high NE predict the onset of depressive episodes and increases in
depressive symptoms (e.g., Kendler, Gatz, Gardner, & Pederson, 2006; Krueger, 1999;
Lonigan, Phillips, & Hooe, 2003). However, the role of temperament in depressive disorders
cannot be regarded as established due to three critical limitations in the literature.

First, most studies have used adults, and studies of youth have generally focused on older
children and adolescents. As temperament is generally defined as individual differences in
emotional reactivity and regulation that are evident by early childhood (Caspi & Shiner,
2006; Rothbart & Bates, 2006), it is critical to determine whether associations with risk for
mood disorders are present in young children.

Second, with some notable exceptions (Hirschfeld et al., 1989; Kendler, Neale, Kessler, Heath,
& Eaves, 1993; Kendler et al., 2006; Ormel, Oldehinkel, & Vollebergh, 2004), most studies
have not excluded participants with a current or past history of depression. Thus, they cannot
determine whether temperament predicts the onset of disorder as the assessment of
temperament may have been influenced by current or prior depression. Moreover, excluding
participants with current or past depression is also problematic if the sample has entered the
risk period for depression, as it may remove the individuals at highest risk from the sample
(Klein et al., 2009). Hence, a better approach is to study children before the age of risk for
depression.

Third, almost all studies have used self-report measures of temperament. As virtually all of
these studies have also assessed depression via self-report (either with questionnaires or
interviews), this raises the possibility that associations are inflated by shared method variance.
In addition, most self-report measures of NE, and to a lesser extent PE, have items that overlap
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with depressive symptoms (Ormel, Rosmalen, & Farmer, 2004), potentially creating a problem
with measurement confounding.

Thus, research is needed to determine whether temperament in early childhood is associated
with risk for depressive disorders. As the prevalence of depressive disorders in early childhood
is extremely low (Lavigne, LeBailly, Hopkins, Gouze, & Binns, 2009), and young children
cannot complete self-report inventories, studying this population also avoids the other
problems discussed above. However, research on temperament in young children and risk for
depression poses at least two significant challenges of its own. First, prospective studies of risk
for depressive disorders in young children require 20-30 years to complete, as the incidence
of mood disorders does not peak until young adulthood (Kessler et al., 2005). While long-term
follow-up studies are ultimately necessary, in the short term a useful and informative strategy
is to determine whether early child temperament is associated with known risk factors for
depressive disorders. The best-established risk factor is parental history of depressive disorder
(Hammen, 2009). Indeed, many investigators have hypothesized that the nature of the diathesis
in the intergenerational transmission of depression involves a temperamental vulnerability
(e.g., Silberg & Rutter, 2002).

Second, temperament in young children cannot be assessed with self-report. Hence, informants,
such as parents, or behavioral observations must be used. Parent-reports have several strengths,
including low cost and capitalizing on the parent’s observations of the child over time and
across multiple contexts. However, parent reports can be influenced by the parent’s experience,
frame of reference, and expectations (Kagan, 1998). This is particularly problematic in studies
of the association between child temperament and parental depression, as the parent contributes
information on both variables. In addition to the question of shared method variance, there is
evidence that being depressed biases parents’ reports of child temperament, in that it is
associated with greater discrepancies between parents’ reports and both other informants’
reports and laboratory measures of temperament (Leerkes & Crockenberg, 2003; Whiffen,
1990).

Observational measures, although time-consuming and limited to a single context and
relatively brief time-frame, provide a more objective and controlled approach to assessing
temperament in young children. However, few studies have examined the association between
observational measures of early childhood temperament and risk for depressive disorders. In
aseminal paper, Caspi, Moffitt, Newman, and Silva (1996) examined the associations between
examiners’ global ratings collected when a large birth cohort of children was three years old
and psychopathology at age 21. They found that a cluster of behaviors labeled as “inhibited”,
which included a mixture of items tapping aspects of BI, NE, and low PE, predicted the
development of major depressive disorder (MDD), but not anxiety and substance use disorders.
Unfortunately, the assessment procedures were not specifically designed to assess
temperament and the rating scales were not developed to reflect contemporary temperament
models.

Four studies have examined the association between observational assessments of early
childhood temperament and parental depressive disorders. Three of these studies focused
exclusively on BI. In a sample of 88 2—-3%: year olds, Kochanska (1991) found that the children
of parents with bipolar disorder exhibited greater Bl than children of non-depressed parents,
but neither group differed from children of parents with MDD. In a pilot study (N = 56) and
subsequent study (N = 284), Rosenbaum et al. (1988, 2000) reported that the 2—7 year old
children of parents with a history of both panic disorder and MDD exhibited greater Bl than
children of healthy controls. However, children of parents with MDD alone and children of
parents with panic disorder alone did not differ from any of the other groups. Finally, in a
community sample of 100 three-year old children, Durbin, Klein, Hayden, Buckley, and Moerk
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(2005) found that child low PE, but not NE or BI, was associated with an increased risk of
maternal depressive disorders. None of the three temperament dimensions were associated with
risk for paternal depressive disorders.

Thus, data on the association between observational measures of temperament in young
children and parental mood disorders are quite limited. Samples have generally been small;
only one study examined PE and NE; and while more data are available for B, the results are
equivocal. We sought to provide a more conclusive test by conducting a family study of a large
community sample of three-year old children to determine whether observational measures of
child PE, NE, and Bl are associated with a lifetime history of depressive disorder in their
parents. We hypothesized that higher levels of child NE and Bl and lower levels of child PE
would be associated with parental depression. In addition, we examined two additional issues.

First, although Clark and Watson’s (1999) model emphasizes the roles of both low PE and
high NE in risk for depression, they have not explicitly addressed the nature of the relation
between the two dimensions (Shankman & Klein, 2003). One possibility is that they are
additive, and the sum of the two dimensions determines risk. A second possibility is that they
interact, reflecting a non-additive effect on risk. Although an interaction could take several
forms (see Morris, Giesla, and Garber [2008]’s discussion in the context of cognitive
vulnerability to depression), the most plausible is that the combination of high NE and low PE
confers greater risk than the sum of the risks associated with each dimension alone. Only a
handful of studies, all using adolescents or adults and self-report measures, have tested the
interaction of PE and NE in predicting depression. Several studies found that the combination
of low PE and high NE was associated with greater depression (Gershuny & Sher, 1998; Joiner
& Lonigan, 2000; Wetter & Hankin, 2009), but others failed to find an interaction (Jorm et al.,
2000; Kendler et al., 2006; Verstraeten, Vasey, Raes, & Bijttebier, 2009). To our knowledge,
no studies have examined the relation between these two temperament dimensions in young
children using observational measures, or with respect to their association with parental
depression. Hence, we investigated whether the interaction between child PE and NE was
associated with parental depressive disorders. Given the close conceptual and empirical
association between Bl and NE, we also explored the interaction of child PE and Bl with
parental depression, but we did not test the interaction of Bl and NE due to the overlap between
these constructs.

Second, to explore the specificity of the relationship between child temperament and parental
psychopathology, we examined the associations of child PE, NE, and Bl with parental anxiety
and substance use disorders. We chose these broad groups for two reasons: (1) the existing
literature provides a basis for clear hypotheses regarding their associations with PE and NE;
and (2) along with depressive disorders, they are the most prevalent groups of disorders in
community samples (e.g., Kessler et al., 2005). Based on Clark and Watson’s original model,
we hypothesized that child NE would be associated with both parental anxiety and substance
use disorders, whereas child PE would be unrelated to both groups of disorders in parents.
However, as a number of studies have found that low PE is also associated with social phobia
(e.g., Brown et al., 1998; Naragon-Gainey, Watson, & Markon, 2009), and some studies
suggest that Bl may be specifically associated with social phobia, rather than with a broader
spectrum of anxiety disorders (Fox, Henderson et al., 2005; Hirshfeld-Becker et al., 2008), we
conducted secondary analyses examining the associations between child temperament and
parental social phobia.

The sample consisted of 559 families from a suburban community. Potential participants were
identified using a commercial mailing list and screened by telephone. Families with a child
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between three and four years of age who lived with an English-speaking biological parent and
did not have significant medical conditions or developmental disabilities were included. Of
eligible families, 66.4% entered the study. Families who agreed and declined to participate did
not differ significantly on child sex and race/ethnicity and parental marital status, education,
and employment status. Eighteen families without parental diagnostic data, three families in
which one parent had bipolar disorder and the co-parent did not have a history of depressive
disorder, and two families in which the child had already developed a mood disorder were
excluded from the present analyses, leaving a final sample of 536.

The mean age of the children was 42.2 months (SD=3.1), and 289 (53.9%) were male. Mothers
were 36.0 years (SD=4.5) and fathers were 38.3 years (SD=5.4) old. Most participants (86.9%)
were White and middle class, as measured by Hollingshead’s Four Factor Index of Social Status
(M=45.1; SD=10.9). Approximately half the mothers (54.7%) and fathers (45.7%) had at least
a four-year college degree. Most children (95.0%) lived with both biological parents, and
51.9% of the mothers worked outside the home part- or full-time. Children were of average
cognitive ability on the Peabody Picture VVocabulary Test (Dunn & Dunn, 1997; M=102.9,
SD=13.9). The parent with primary caretaking responsibilities (generally the mother) was
interviewed about the child with the Preschool Age Psychiatric Assessment (PAPA; Egger,
Ascher, & Angold, 1999), which assesses psychopathology within the past three months. The
two children with PAPA diagnoses of MDD or dysthymic disorder were excluded from the
analyses.

Child Temperament

Each child and a parent (95.0% mothers) visited the laboratory for a 2-hour observational
assessment of temperament that included a standardized set of 12 episodes selected to elicit a
range of temperament-relevant behaviors. Eleven episodes were from the Laboratory
Temperament Assessment Battery (Lab-TAB; Goldsmith, Reilly, Lemery, Longley, &
Prescott, 1995) and one was adapted from a Lab-TAB episode. Using an independent sample,
we previously reported moderate stability of laboratory ratings of temperament from ages 3 to
7 (r=.46 and .45 for PE and NE, respectively), and moderate concurrent and longitudinal
associations between Lab-TAB ratings and home observations (Durbin, Hayden, Klein, &
Olino, 2007). Each task was videotaped through a one-way mirror and later coded. To prevent
carry-over effects, no episodes presumed to evoke similar affective responses occurred
consecutively and each episode was followed by a brief play break to allow the child to return
to a baseline affective state. The parent remained in the room with the child for all episodes
except Stranger and Box Empty (see below), but was instructed not to interact with the child
(except in Pop-Up Snakes), and was seated facing at a right angle from the experimenter and
child and given questionnaires to complete.

The episodes, in order of presentation, were: (1) Risk Room. Child explored a set of novel and
ambiguous stimuli, including a Halloween mask, balance beam, and black box; (2) Tower of
Patience. Child and experimenter alternated turns in building a tower. The experimenter took
increasing amounts of time before placing her block on the tower during each turn; (3) Arc of
Toys. Child played independently with toys for five minutes before the experimenter asked the
child to clean up the toys; (4) Stranger Approach. Child was left alone briefly in the room
before a male accomplice entered, speaking to the child while slowly walking closer; (5) Make
that Car Go. Child and experimenter raced remote-controlled cars; (6) Transparent Box.
Experimenter locked an attractive toy in a transparent box, leaving the child alone with a set
of non-working keys. After a few minutes, the experimenter returned and told the child that
she had left the wrong set of keys. The child used the new keys to open the box and play with
the toy; (7) Exploring New Objects. Child was given the opportunity to explore a set of novel
and ambiguous stimuli, including a mechanical spider, a mechanical bird, and sticky soft gel
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balls; (8) Pop-up Snakes. Child and experimenter surprised the parent with a can of potato
chips that actually contained coiled snakes; (9) Impossibly Perfect Green Circles. Experimenter
repeatedly asked the child to draw a circle on a large piece of paper, mildly criticizing each
attempt; (10) Popping Bubbles. Child and experimenter played with a bubble-shooting toy;
(11) Snack Delay. Child was instructed to wait for the experimenter to ring a bell before eating
a snack. The experimenter systematically increased the delay before ringing the bell; and (12)
Box Empty. Child was given an elaborately wrapped box to open under the impression that a
toy was inside. After the child discovered the box was empty, the experimenter returned with
several toys for the child to keep.

Coding Procedures—Each display of facial, bodily and vocal positive affect, fear, sadness,
and anger in each episode was rated on a three-point scale (low, moderate, high). Ratings were
summed separately within each channel (facial, bodily, vocal) across the 12 episodes,
standardized, and summed across the three channels to derive total scores for positive affect,
fear, sadness, and anger. Interest was rated on a single four-point scale (none, low, moderate,
and high) for each episode based on the child’s comments about the activity and how engaged
the child was in play. Interest ratings were then summed across the 12 episodes. PE consisted
of the sum of the standardized total positive affect and interest variables. NE was the sum of
the standardized total sadness, fear, and anger variables.

Bl was coded using an approach that was similar to most previous studies (e.g., Kagan,
1989; Pfeifer, Goldsmith, Davidson, & Rickman, 2002). The three episodes specifically
designed to assess Bl (Risk Room, Stranger Approach, Exploring New Objects) were divided
into 20 or 30 second epochs, and a series of affective and behavioral codes were rated for each
epoch (Goldsmith et al., 1995). Within each epoch, a maximum intensity rating of facial,
bodily, and vocal fear was coded on a scale of 0 (absent) to 3 (highly present and salient). Based
on previous studies using the Lab-TAB (Durbin et al., 2005; Pfeiffer et al., 2002), Bl was
computed as the average standardized ratings of latency to fear (reversed); and facial, vocal,
and bodily fear (Risk Room, Stranger Approach, and Exploring New Objects); latency to touch
objects; total number of objects touched (reversed); tentative play; referencing the parent;
proximity to parent; referencing the experimenter; and time spent playing (reversed) (Risk
Room and Exploring New Objects); startle (Exploring New Objects); sad facial affect
(Exploring New Objects and Stranger Approach); and latency to vocalize; approach towards
the stranger (reversed); avoidance of the stranger; gaze aversion; and verbal/nonverbal
interaction with the stranger (reversed; Stranger Approach).

For each participant, different raters coded PE/NE and BIl. Most episodes were coded by
different raters. Coders were unaware of information on parental psychopathology. PE and NE
had adequate internal consistency («=.82 and .74, respectively) and inter-rater reliability
(ICC=.89 and .82, respectively; N=35). Bl exhibited good internal consistency (a=.80) and
inter-rater reliability (ICC=.88; N=28). NE correlated —.12 (p<.01) with PE and .40 (p<.001)
with BI; the correlation between PE and Bl was —.22 (p<.001).

Parental Psychopathology

Children’s biological parents were interviewed using the Structured Clinical Interview for
DSM-1V, Non-patient version (SCID-NP; First, Spitzer, Gibbon, & Williams, 1996).
Interviews were conducted by telephone, which yields similar results as face-to-face interviews
(Rohde, Lewinsohn, & Seeley, 1997), by two Masters-level raters with no knowledge of the
temperament ratings. SCIDs were obtained from 535 (99.8%) mothers and 443 (82.6%) fathers.
When parents were unavailable, family history interviews were conducted with the co-parent.
Diagnoses based on family history data were obtained for an additional one (0.2%) mother and
83 (15.5%) fathers. Based on audiotapes of 30 SCID interviews, kappas for inter-rater
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reliability of lifetime diagnoses were .93 for mood disorder; .91 for anxiety disorder (.87 for
social phobia); and 1.00 for substance abuse/dependence.

Of the children, 219 (40.9%) had at least one parent with a lifetime depressive disorder (35.3%
MDD; 14.6% dysthymic disorder); 32.3% of mothers and 17.3% of fathers had a lifetime
depressive disorder. Only 5.2% of children had a parent with current MDD or dysthymia. There
were 237 children (44.2%) with a parent with a lifetime anxiety disorder (10.6% panic; 1.7%
agoraphobia without panic; 20.7% social phobia; 18.5% specific phobia; 6.5% posttraumatic
stress; 8.2% generalized anxiety; and 4.9% obsessive-compulsive disorder); 34.0% of mothers
and 19.0% of fathers had a lifetime anxiety disorder. Finally, 264 children (49.3%) had a parent
with a lifetime substance use disorder (44.6% alcohol abuse/dependence; 17.2% cannabis
abuse/dependence; 9.5% hard drug abuse/dependence); 22.0% of mothers and 36.9% of fathers
had a lifetime substance use disorder.

The clinical characteristics of the depressed parents who were directly interviewed were as
follows (when both parents had SCID-diagnosed depression, we selected the more severe
value): severity of worst lifetime MDD episode (28.4% mild; 46.4% moderate; 25.2% severe);
onset of earliest depressive disorder (M=21.5 years; SD=8.6); and history of recurrent MDD
episodes (32.5%).

Data Analyses

Results

Preliminary analyses revealed significant gender differences in PE (t[534] 2.21, p<.05) and BI
(t[534 3.56, p<.001). Girls exhibited greater PE (M=.11, SD=1.01) and Bl (M=.16, SD=1.04)
than boys (M=-.09, SD=.99; M=-.14, SD=.95; respectively). Gender was not associated with
NE. There were no substantive differences in results when analyses included gender and
temperament by gender interactions, so we do not consider child gender further.

Our primary analyses focused on the associations of child PE, NE, and B1 with lifetime parental
psychopathology. Secondary analyses examined associations with the three NE facets
(sadness, fear, anger) and with maternal and paternal disorders separately. Analyses consisted
of hierarchical multiple logistic regression models. Consistent with traditional bottom-up
family study designs, and to facilitate testing interactions between temperament dimensions,
child temperament variables were treated as independent variables (IVs) and parental
psychopathology was the dependent variable. As these analyses are intended to test cross-
sectional associations, we do not make any assumptions regarding direction of causality. 1Vs
were centered, and cross-product terms were created by multiplying the relevant 1Vs to
represent the interaction. Main effects were entered on the first step and interactions were
entered on the second step. To interpret significant interactions, one temperament dimension
was plotted against the predicted probability of parental depression at one SD above the mean,
the mean, and one SD below the mean of the second dimension, and the significance of the
simple slopes were tested (Jaccard, 2001). In interpreting these analyses, it is important to bear
in mind that high and low levels of the moderator reflect participants’ relative standing in the
sample, rather than the clinical significance of the trait.

First, we examined the associations of child PE and NE with parental depressive disorders

using hierarchical logistic regression (Table 1). The main effect for NE was significant; higher
levels of child NE were associated with a greater predicted probability of parental depression.
However, this was qualified by a significant PE X NE interaction. Interestingly, the interaction
did not take the anticipated form of a synergistic effect of low PE and high NE. Instead, simple
slopes tests indicated that at high (+1 SD) (B=.42, SE=.13; p<.01) and moderate (mean) (B=.
22, SE=.09; p<.05) levels of child PE, increases in child NE were associated with a greater
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predicted probability of parental depressive disorder. In contrast, at low (—1 SD) levels of child
PE, there was no association between child NE and parental depression (B=.03, SE=.11; p=.
82) (Figure 1, top left).

As the choice of which temperament dimension to use as moderator is arbitrary, we also
examined the association of child PE with parental depression at different levels of child NE
(Figure 1, top right). Simple slopes tests indicated that at high and moderate levels of NE, child
PE was not associated with parental depression (B=.11, SE=.11; p=.32 and B=-.09, SE=.09;
p=.35, respectively). However, at low levels of NE, low child PE was associated with a greater
probability of parental depression (B=—.28, SE=.14; p<.02).

We also examined the associations between each of the three facets of child NE (fear, sadness,
and anger), child PE, and parental depressive disorder (Table 1). There was a significant main
effect for fear, indicating that higher levels of child fearfulness were associated with a greater
probability of parental depressive disorder. In addition, there was a marginally significant
(p=.05) interaction between sadness and PE. The form of the interaction was similar to that
described above for NE as a whole (figure available upon request). At high (B=.30, SE=.14;
p<.05) and moderate (B=.17, SE=.10; p=.07) levels of child PE, increasing child sadness was
associated with a greater predicted probability of parental depressive disorder. In contrast, at
low levels of child PE, child sadness was not associated with the probability of parental
depression (B=.05, SE=.10; p=.65). Reversing the moderator, at high and moderate levels of
sadness, child PE was not associated with parental depression (B=.05, SE=.10; p=.66 and B=
—.09, SE=.09; p=.36, respectively). However, at low levels of sadness, there was a trend for
PE to be inversely associated with rates of parental depression (B=—.22, SE=.13; p<.09). There
were no significant main or interaction effects for child anger.

Next, we examined the associations of child PE and Bl with parental depression (Table 1).
There was a significant main effect for BI, which was qualified by a significant PE X Bl
interaction. The form of the interaction was fairly similar to the PE X NE interaction described
above. Simple slopes tests indicated that at high (B=.39, SE=.13; p<.01), and moderate (B=.
22, SE=.09; p<.05), levels of child PE, increases in child Bl were associated with a greater
predicted probability of parental depressive disorder. However, at low levels of child PE, there
was no association between Bl and the probability of parental depression (B=.06, SE=.11; p=.
60) (Figure 1, bottom left). Reversing the moderator (Figure 1, bottom right), at high and
moderate levels of Bl, PE was not associated with parental depression (B=.12, SE=.12; p=.29
and B=—.04, SE=.09; p=.69, respectively). At low levels of Bl, there was a non-significant
tendency for lower child PE to be associated with higher rates of parental depression (B=—.21,
SE=.13; p=.11).

In the next set of analyses, we examined associations of child NE, PE, and Bl with maternal
and paternal depressive disorders separately. In the model examining child NE and PE and
maternal depression, there was a non-significant main effect of PE (OR=.92, 95% CI1=.761.12,
p=.43), asignificant main effect for NE (OR=1.34, 95% Cl1=1.11-1.62, p<.01), and a significant
NE X PE interaction (OR=1.29, 95% Cl=1.08-1.56, p<.01). Similar to the results for the sample
as a whole, simple slopes tests indicated that at high (B=.55, SE=.14; p<.001) and moderate
(B=.29, SE=.09; p<.01) levels of child PE, increasing child NE was associated with a greater
probability of maternal depressive disorder. In contrast, at low levels of child PE, NE was not
associated with maternal depression (B=.03, SE=.12; p=.08) (Figure 2, top left). When NE was
used as the moderator, the results were also similar to those for both parents considered
together. At high and moderate levels of NE, PE was not associated with maternal depression
(B=.18, SE=.12; p=.13 and B=-.08, SE=.10; p=.43, respectively). However, at low levels of
NE, PE was inversely associated with maternal depression (B=—.34, SE=.15; p<.03) (Figure
2, top right).
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In the model examining child Bl and PE and maternal depression, there was a trend for a main
effect for Bl (OR=1.20, 95% Cl=.99-1.44, p=.06). However, the main effect for PE (OR=.99,
95% Cl1=.81-1.19, p=.88) and the Bl X PE interaction (OR=1.10, 95% CI=.94-1.29, p=.22)
were not significant.

In the model for child PE and NE and paternal depression, the main effects for PE (OR=.95,
95% Cl=.75-1.21, p=.68) and NE (OR=1.12, 95% Cl=.89-1.41, p=.32) and the PE X NE
interaction (OR=1.00, 95% CI=.83-1.21, p=.95) were all non-significant. However in the
model examining child Bl and PE and paternal depression, although the main effect for PE
was non-significant (OR=.91, 95% CI=.71-1.16, p=.46), there was a trend for a main effect
for Bl (OR=1.14, 95% CI1=.90-1.44, p=.06) and a significant PE X Bl interaction (OR=1.31,
95% CI=1.04-1.63, p<.05). Simple slopes tests indicated that at high levels of child PE, BI
was associated with a greater predicted probability of paternal depressive disorder (B=.40,
SE=.17; p<.05). However, at moderate (B=.13, SE=.12; p=.27) and low (B=—.14, SE=.16; p=.
43), levels of child PE, Bl was not associated with the probability of paternal depression (Figure
2, bottom left). Reversing the moderator (Figure 2, bottom right), at high and moderate levels
of child BI, PE was not associated with paternal depression (B=.17, SE=.16; p=.30 and B=—.
09, SE=.13; p=.46, respectively). However, at low levels of Bl, child PE was inversely
associated with paternal depression (B=—.35, SE=.18; p=.05).

Next, we examined bivariate associations of child PE, NE, and Bl with three clinical
characteristics of parental depression (severity of worst MDD episode, age of onset of earliest
depressive disorder, history of recurrent MDD) among children with a depressed parent. If
both parents had histories of depression, the more severe value was used. None of these
associations approached significance (available upon request).

Finally, we conducted hierarchical logistic regression analyses examining the associations of
child temperament with parental anxiety and substance use disorders, as well as with parental
social phobia specifically. No significant main or interaction effects were observed (Table 2).

Discussion

We conducted a bottom-up family study of the associations between laboratory-assessed PE,
NE, and Bl in three-year old children and a history of depressive disorders in their parents
using a large community sample. While some results were consistent with our hypotheses,
others were unexpected. In accord with Clark and Watson’s (1999) tripartite model, higher
levels of child NE were associated with a higher probability of parental depressive disorder.
However, in contrast to the tripartite model and our prior findings with a smaller sample
(Durbin et al., 2005), child PE was not directly associated with parental depression.’

These results were qualified by a significant interaction between child PE and NE. We had
expected that if there was an interaction, greater levels of putative risk on both temperament
dimensions (low PE and high NE) would be associated with a multiplicative increase in the
probability of parental depression. Instead, we found that each temperament dimension was
associated with parental depression only when the other temperament dimension was in the
lower risk range. Thus, NE was positively associated with parental depressive disorders among
children with moderate and high levels of PE, and child PE was inversely associated with
parental depression among those with lower NE.

Linthe analyses presented in Table 1, the main effects for PE and NE or Bl were entered simultaneously. However, the non-significant
main effects for PE are not due to partialling the effects of NE and BI, as the univariate association between PE and parental depression
was not significant.
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These findings are suggestive of the “dual vulnerability model” described by Morris et al.
(2008), in which each of two risk factors is sufficient but neither is necessary to predict
psychopathology. Thus, Morris et al. found that among adolescent girls with low (but not high)
levels of stress, cognitive vulnerability predicted depressive symptoms, whereas among girls
with low (but not high) levels of cognitive vulnerability, life stress predicted depressive
symptoms.

It is unclear why our findings differed from our previous study (Durbin et al., 2005), which
used largely similar methods. However, the current sample was over five times larger,
providing greater power to detect main effects for NE and Bl and PE X NE and PE X BI
interactions. It is more difficult to explain the failure to find a main effect for PE in the present
study. However, one possibility is that while the levels of PE were similar in both samples, the
current sample exhibited a higher level of NE.2 As the present findings indicate that low PE
is associated with higher rates of parental depression only at low levels of NE, the lower NE
in the Durbin et al. sample may have obscured the interaction and created the appearance of a
PE main effect.

The nature of the PE X NE interaction was also unexpected, although admittedly, Clark and
Watson have not addressed the issue of an interaction between these dimensions (Shankman
& Klein, 2003) and the few studies that have reported testing this interaction have yielded
inconsistent findings (e.g., Verstraeten et al., 2009; Wetter & Hankin, 2009). Our sample
consisted of young children, and it is conceivable that the nature of the associations between
NE, PE, and parental depression could change over the course of development. Itis increasingly
recognized that temperament is only moderately stable and changes over time (Caspi & Shiner,
2006; Roberts, Walton, & Viechtbauer, 2006). This may, in part, be due to environmental
influences, such as life stressors. Stress is, almost by definition, associated with NE and it
appears to attenuate PE (Berenbaum & Connelly, 1993; Bogdan & Pizzagalli, 2006). At the
same time, PE has been shown to buffer the effects of stress, which could, in turn, reduce levels
of NE (Tugade & Fredrickson, 2004; Wichers et al., 2007). As parental depression is a marker
of a chronically stressful environment (Hammen, 2009), it is conceivable that, over time, the
combination of these processes could lead to both increasingly lower PE and higher NE in
children with a depressed parent.

Analyses at the facet level revealed interesting differences in the associations of child fear,
sadness, and anger with parental depressive disorders. Child fear was directly associated with
parental depression, whereas the association of child sadness with parental depression was
moderated by child PE. The former finding is consistent with studies reporting elevated levels
of fear-related psychopathology in older offspring of depressed parents (Warner,
Wickramaratne, & Weissman, 2008). Finally, child anger was not associated with parental
depression in any analyses. These data support the importance of going beyond the superfactor
level and examining associations at the facet level (Klein et al., 2009).

Previous studies of child Bl and parental depression have yielded ambiguous findings
(Kochanska, 1991; Rosenbaum et al., 1988, 2000), but used small samples or focused primarily
on parental anxiety disorders. In the present study, the results for Bl were fairly similar to those

2ps the scoring system was extensively revised between the two studies, we cannot directly compare the temperament ratings from the
videotaped episodes. However, in both studies, the experimenter completed a global rating scale after the laboratory visit that included
identical sets of items for PE and NE (three items each; each item scored on a scale of 1-4). The mean PE scores in Durbin et al. and
present studies were 9.86 (SD=2.44) and 10.01 (SD=2.30), respectively, t(635)=0.56, p=.58; the mean NE scores in the two studies were
7.69 (SD=1.89) and 9.49 (SD=2.10), respectively, t(635)=8.09, p<.001. The reason for the difference on NE is unclear, but it may be
due to differences in recruitment methods (half the participants in Durbin et al. were recruited using ads and fliers and half were recruited
with mailing lists whereas all participants in this study were recruited through mailing lists; it is conceivable that parents of high NE
children are less likely to respond to ads for studies) and/or the laboratory battery (the current battery substituted an episode designed to
elicit NE [Exploring New Objects] for an episode designed to elicit contentment [painting a picture]).
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for NE. Thus, there was a significant main effect indicating that higher levels of child Bl were
associated with higher rates of parental depressive disorders. However, this was qualified by
a Bl X PE interaction. At moderate and high levels of PE, children with higher levels of Bl
had higher probabilities of parental depression, whereas at low levels of PE, child Bl was not
associated with parental depression. Although the simple slope for the inverse association of
PE with parental depression at low levels of Bl was not statistically significant, it was in the
same direction as the corresponding association for NE and this effect was significant in the
analyses for paternal depression.

We observed some differences in associations between temperament and maternal, as opposed
to paternal, depression. Maternal depressive disorder was associated with the interaction
between child PE and NE, whereas paternal depressive disorder was associated with the
interaction between child PE and BI. While this could suggest that the gender of the depressed
parent is associated with different temperamental vulnerabilities in children, there was
considerable overlap between the confidence intervals of the odds ratios, indicating that these
are probably not reliable differences.3

Interestingly, the associations between child temperament and parental psychopathology were
specific to depressive disorders. Based on the larger literature, we had expected child NE and
Bl to be associated with parental anxiety disorders. However, consistent with Durbin et al.
(2005), these associations were not significant. In addition, we examined parental social phobia
separately, as a number of studies have reported that social phobia is characterized by both low
PE as well as high NE (Narragon-Gainey et al., 2009), and Bl appears to predict the
development of social phobia more strongly than other anxiety disorders (Hirshfeld-Becker et
al., 2008). However, child temperament was also unrelated to parental social phobia.

We were also somewhat surprised that child NE was not associated with parental substance
use disorders. However, other temperament dimensions not examined in this report, such as
non-affective constraint/effortful control appear to play a greater role in externalizing disorders
(Clark, 2005; Krueger, Markon, Patrick, Benning, & Kramer, 2007; Rothbart & Bates, 2006).

In this paper, we focused on the associations between child temperament and parental
depressive disorders, rather than elucidating the underlying causal processes. A variety of
plausible mechanisms may be involved. For example, if particular temperament traits
predispose to depression, parents with those traits are more likely to have a history of depression
and to transmit the traits to their children. Alternatively, the genetic factors influencing
temperament and depression may overlap, hence the liabilities to both would be transmitted
together. Indeed, there is evidence for shared genetic factors in the transmission of NE and
MDD (e.g., Kendler et al., 2006). Finally, as suggested above, depressed parents may provide
an environment that amplifies NE and BI, and/or suppresses PE (e.g., Yap, Allen, & Ladouceur,
2008).

The present study had a number of strengths. Children were three years old, the age at which
temperament begins to exhibit greater stability (Caspi & Shiner, 2006) and prior to the age of
risk for even pediatric depression. Only two children had already developed a depressive

disorder, and they were excluded. The sample was large, particularly given the time-intensive
nature of the temperament assessments. We used an unselected community sample, avoiding
the biases associated with clinical samples. Our measures of child temperament and parental
psychopathology were independent, consisting of laboratory observations and semi-structured

3The ORs and 95% Cls for the associations of maternal and paternal depression with the child PE X NE interaction were 1.29 (1.08-
1.56) and 1.03 (.85-1.23), respectively. The ORs and 95% Cls for the associations of maternal and paternal depression with the child PE
X Bl interaction were 1.10 (.94-1.29) and 1.31 (1.04-1.64), respectively.

J Abnorm Psychol. Author manuscript; available in PMC 2011 August 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Olino et al.

Page 12

diagnostic interviews with both parents, respectively. Finally, we had sufficient power to
examine temperament by temperament interactions.

However, the study also had limitations. First, the design was cross-sectional. It will be
necessary to follow the children over time to determine whether temperamental emotionality
predicts the onset of depressive disorders. Second, the laboratory observation of temperament
was limited to a single session, hence it was influenced by situational, as well as trait factors,
and may not provide a representative sample of behavior. However, as noted above, previous
studies have demonstrated that laboratory temperament assessments are associated with home
observations and exhibit moderate stability over time (Durbin et al., 2007; Pfeifer et al.,
2002; Stifter, Putnam, & Jahromi, 2008). Third, in order to examine interactions between
temperament traits, we treated temperament as the independent variable and parental
psychopathology as the dependent variable. This is counterintuitive, as the direction of the
effect probably runs from parent to child. Future studies might deal with this by exploring
person-centered approaches within a longitudinal framework. Fourth, we may have included
a few children who had recovered from a depressive episode more than three months before
the assessment (the assessment period for the PAPA; Egger et al., 1999). However, the number
of such cases would have been very small given the extremely low prevalence of depression
in early childhood (Lavigne et al., 2009). Finally, the sample was primarily middle-class and
Caucasian, which may limit generalizability.

In conclusion, this study adds to the nomological net linking early childhood temperament and
risk for depression. Specifically, observational measures of child PE, NE, and Bl were
associated with the best-established risk marker for depressive disorders: parental depression.
However, the associations were complex, involving interactions between PE and NE/BI.
Further work is needed to understand the mechanisms responsible for these associations,
determine whether early temperament actually predicts later depressive disorders, and
delineate the processes and pathways that lead from early temperament to later mood disorders.
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Figure 1.

Top: Relation between predicted probability of parental depressive disorder and child negative
emotionality (NE) as a function of child positive emotionality (PE). Left panel: PE as
moderator; right panel: NE as moderator. Bottom: Relation between predicted probability of
parental depressive disorder and child behavioral inhibition (BI) as a function of child PE. Left
panel: PE as moderator; right panel: Bl as moderator.
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Figure 2.

Top: Relation between predicted probability of maternal depressive disorder and child negative
emotionality (NE) as a function of child positive emotionality (PE). Left panel: PE as
moderator; right panel: NE as moderator. Bottom: Relation between predicted probability of
paternal depressive disorder and child behavioral inhibition (BI) as a function of child PE. Left
panel: PE as moderator; right panel: Bl as moderator.
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Multiple logistic regression models of associations between child temperament and parental depressive disorder.

Depressive Disorder Depressive Disorder
OR (95% CI) OR (95% CI)

Model 1 Model 4
PE 92 (.76-1.09) PE .96 (:81-1.14)
NE 1.25(1.04-1.49)"  Fear 1.26 (1.06-1.50)"
PEXNE  179(1.03-1.43"  PEXFear [1.13 (.94-.136)]
Model 2 Model 5
PE .96 (.79-1.15) PE 95 (.79-1.12)
Bl 1.5 (1'04_1.50)* Anger 1.04 (.88-1.24)
PE X BI 118 (1.00-1.38)°  PEXAnger  [116(97-138)]
Model 3
PE 92 (.77-1.10)
Sad 1.19 (.98-1.44)*
PEXSad 114 (1.00-1.29)

+p<.1O

*
p<.05.

PE=positive emotionality; NE=negative emotionality; Bl=behavioral inhibition. Bracketed ORs/Cls were dropped from the final models that included
only main effects, the results of which appear in the table.
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Table 2

Multiple logistic regression models of associations between child temperament and parental anxiety disorder,
social phobia, and substance use disorder.

Anxiety Disorders Social Phobia Substance Use

Disorders
OR (95% Cl) OR (95% Cl) OR (95% ClI)

Model 1

PE 1.05 (.88-1.25) 94 (76-1.17)  1.03 (.87-1.23)
NE 1.00 (.84-1.19) 87(69-1.08)  1.11(94-1.32)
PEXNE  [103(89-1.20)]  [.96(75-1.23)]  [.99 (.85-1.14)]
Model 2

PE 1.04 (.87-1.24) 93(75-1.15)  1.06 (.89-1.26)
BI .97 (:81-1.16) 86 (.63-1.09)  1.16 (.98-1.39)

PEXBI  [104(90-1.21)] [L.13(.86-1.50)] [1.06 (.92-1.23)]

*
p<.05.

PE = positive emotionality; NE = negative emotionality; Bl = behavioral inhibition. Bracketed ORs/Cls were dropped from the final models that
included only main effects, the results of which appear in the table.
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