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Abstract Building on interpersonal theories of depression,
the current study sought to explore whether early childhood
social withdrawal serves as a risk factor for depressive
symptoms and diagnoses in young adulthood. The research-
ers hypothesized that social impairment at age 15 would
mediate the association between social withdrawal at age 5
and depression by age 20. This mediational model was
tested in a community sample of 702 Australian youth
followed from mother’s pregnancy to youth age 20.
Structural equation modeling analyses found support for a
model in which childhood social withdrawal predicted
adolescent social impairment, which, in turn, predicted
depression in young adulthood. Additionally, gender was
found to moderate the relationship between adolescent
social impairment and depression in early adulthood, with
females exhibiting a stronger association between social
functioning and depression at the symptom and diagnostic
level. This study illuminates one potential pathway from
early developing social difficulties to later depressive
symptoms and disorders.
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Interpersonal difficulties and depression have been linked
in children, adolescents, and adults (e.g., Hirschfield et al.
2000; Rudolph et al. 2000). Researchers have found that
interpersonal factors such as stressful interpersonal events,
loneliness, marital distress, and social skills deficits all
serve as risk factors for depression (see Joiner et al. 1999
for a review). Longitudinal studies have demonstrated that
impaired or limited social relationships and poor family
functioning are prospectively associated with depressive
symptoms (Daley et al. 2006; Dill and Anderson 1999;
Eberhart and Hammen 2006). Interpersonal dysfunction has
also been linked to the course of depression, such that
levels of social support and interpersonal impairment
predict depression severity, rate of recovery from a
depressive episode, and depression recurrence (Hammen
et al. 2008; Lara et al. 1997). Even after depression remits,
the lives of individuals with a history of depression
continue to be characterized by interpersonal impairment.
Formerly depressed individuals report more negative
interactions with family, friends, and romantic partners than
their never-depressed counterparts (Zlotnick et al. 2000).
Individuals with a history of depression also experience
more dependent, interpersonal stressful life events, such as
family arguments or romantic break-ups for which the
individual was partially responsible (Cui and Vaillant 1997,
Hammen 1991a). In light of the significant role that
interpersonal difficulties play in the onset and maintenance
of depression, various authors have recommended further
examination of the nature of this interpersonal impairment
(e.g., Hammen and Brennan 2002). The current study
applies a developmental perspective to investigate the
childhood origins of interpersonal difficulties. Specifically,
we examine whether early childhood social withdrawal
portends interpersonal impairment in adolescence and, in
turn, depression by young adulthood.
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Interpersonal Consequences of Social Withdrawal

Social withdrawal is defined as the behavioral tendency to
isolate oneself from peers (Rubin and Coplan 2004). The
tendency to withdraw from others appears to be moderately
stable over time (from early childhood to adolescence) and
across diverse social situations (Rubin et al. 2009).
Researchers have used a variety of measures to assess
social withdrawal, including peer reports (e.g., Revised
Class Play; Masten et al. 1985), observational measures
(e.g., Play Observation Scale; Rubin 2001), and parent
reports (e.g., select items from the Child Behavior Checklist;
Achenbach and Rescorla 2006) (Rubin et al. 2009). There is
a general consensus in the literature that the motivations
behind social withdrawal are varied, ranging from a
disinterest in engaging with peers to an anxious avoidance
of desired social contact (e.g., Coplan et al. 2001).

There is an abundance of evidence to suggest that
childhood disengagement from peers predicts negative
social and emotional outcomes. Childhood social with-
drawal is associated with peer victimization (Dill et al.
2004; Mayeux et al. 2007) and loneliness (Cacioppo et al.
2006; Hymel et al. 1990; Mahon et al. 2006; Rubin et al.
1989), and is inversely related to observed peer acceptance
and peer-reported likeability (Hart et al. 2000; Nelson et al.
2005; Strauss et al. 1986). In addition to eliciting
unfavorable reactions from peers, children who withdraw
from others also tend to perceive themselves as less
competent in multiple domains (Hymel et al. 1990).
Longitudinal data suggest that negative perceptions of one’s
own social competence can exacerbate social inhibition and
lead to greater chronic strain in interpersonal relationships,
relationship disruptions, and peer-related stressful life events
(Caldwell et al. 2004). These negative social outcomes reflect
the types of ongoing interpersonal difficulties that may
confer risk for depressive symptomatology.

This is not to say, however, that socially withdrawn
children are doomed to a life of solitude, void of close
friendships. In fact, previous research indicates that the
majority of socially withdrawn children appear to have at
least one best friend, whose friendship is maintained for at
least one school year (Rubin et al. 2006). Problematically,
these friendships may not be as intimate or fulfilling as those
of children who are not socially withdrawn; the friendships
of socially withdrawn children seem to be characterized by
limited self-disclosure and are, according to friends of
withdrawn children, relatively less fun and helpful than
those friendships involving non-withdrawn peers (Rubin et
al. 2006). This research suggests that even when withdrawn
children make close friendships, these friendships may be of
a lower quality than the friendships of sociable children.

Further support for the hypothesis that withdrawal in
childhood leads to increased risk for interpersonal impair-
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ment in subsequent developmental periods comes from
literature on the delayed life transitions of individuals who
displayed shyness or limited sociability in childhood. Males
rated as shy during childhood get married, become parents,
and obtain occupational stability later in life than relatively
less shy counterparts (Caspi et al. 1988; Kerr et al. 1996).
Similarly, low sociability in adulthood predicts a reduced
likelihood of establishing relationships, getting married,
and having children in the succeeding decade (Jokela et
al. 2009; Neyer and Lehnart 2007). All told, social
withdrawal appears to be predictive of interpersonal
difficulties, such as peer rejection, peer victimization,
loneliness, poor social self-concept, lower quality friendships,
and delays (or difficulties) in establishing romantic and
occupational relationships.

Social Withdrawal and Depression

Prior work has provided evidence in support of a direct,
positive relationship between social withdrawal and depres-
sion. A concurrent association between social withdrawal
and depression has been found in children (e.g., Strauss et
al. 1986), adolescents (e.g., Vargo 1996), and young adults
(e.g., Alfano et al. 1994). The prospective relationship
between childhood social withdrawal and depression in
later childhood or adolescence has also been demonstrated
in several studies. The Waterloo Longitudinal Project, for
example, aimed at determining long-term consequences of
early childhood social withdrawal, revealed that social
withdrawal in kindergarten, as assessed by behavioral
observation, predicted self-reported depressive symptoms
in fifth grade (Rubin et al. 1989). Ollendick et al. (1990)
found similar results following children from fourth grade
to ninth grade. Caspi et al. (1996), utilizing data from the
Dunedin birth cohort study, reported that the emotional
consequences of childhood disengagement also extend into
adulthood; they found that inhibited three-year-olds were
more likely to be clinically depressed by age 21 than
children who were “well-adjusted” at age 3. One limitation
of this study was its lack of statistical control for
internalizing problems at age 3. That is, the significant
association found between childhood inhibition and early
adulthood depression may be confounded by general
emotional difficulties present in early childhood.

In addition to examining the direct effect of social
withdrawal on internalizing problems, some researchers
have sought to clarify the mechanisms through which this
relationship occurs. Previous studies have identified
cognitive factors (e.g., maladaptive attributional styles;
Alfano et al. 1994), coping strategies (Findlay et al.
2009), and interpersonal variables (e.g., loneliness; Joiner
1997) that appear to mediate the relationship between
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social reticence and internalizing difficulties. Much of
this research on pathways from withdrawal to internaliz-
ing symptoms has been cross-sectional or prospective
over a relatively short (e.g., several weeks) time frame.
However, Boivin et al. (1995) examined mediators of the
relationship between social withdrawal and depressed
mood over a two-year interval in elementary school-aged
children with promising results. These authors found
support for a model in which both peer victimization and
loneliness served as mediators of the withdrawal-
internalizing symptoms association.

A Mediational Model of Social Withdrawal,
Interpersonal Impairment, and Depression

Missing from the existing literature is an examination of a
developmental model in which social withdrawal,
evidenced in early childhood, confers risk for interpersonal
difficulties in adolescence, which, in turn, predict subse-
quent depressive outcomes. The transition to adulthood is a
high-risk time for the development of clinically significant
depression; 25% of all lifetime cases of major depressive
disorder begin by age 19 (Kessler et al. 2005). For this
reason, the current study examines whether childhood
social withdrawal (assessed at age 5, consistent with
previous literature; e.g., Rubin et al. 1989) is an early risk
factor for the development of depression during this high-
risk period via its long-term effects on interpersonal
functioning. Previous literature has demonstrated that the
social difficulties experienced in middle adolescence predict
depression in the transition to adulthood (e.g., Hammen et
al. 2004), providing support for the examination of social
impairment in middle adolescence and depression in early
adulthood. In contrast to some previous studies (e.g., Caspi
et al. 1996), the current study aims to examine the effect of
childhood social withdrawal on later social and emotional
outcomes, over and above the emotional difficulties that
may co-occur with withdrawn behavior in childhood. In
other words, by controlling for internalizing problems in
early childhood, the current study seeks to identify the risks
posed by social withdrawal that are independent of risk
related to internalizing symptoms.

The current study aims to answer the following
questions: 1) Does early childhood social withdrawal
predict interpersonal impairment in adolescence? 2) Does
interpersonal impairment mediate the association between
childhood social withdrawal and depression in young
adulthood? We hypothesize that social withdrawal,
measured at age 5, predicts interpersonal difficulties at
age 15. Additionally, we expect that social impairment at
age 15 confers risk for major depression by age 20 and
depressive symptoms in young adulthood. Finally, we

predict that interpersonal impairment serves as a mediator
in the indirect relationship between childhood social
withdrawal and depressive symptoms and diagnoses in
young adulthood.

In addition to examining this mediational model, the
current study seeks to explore gender differences in the
pathways from social withdrawal to interpersonal impair-
ment and from interpersonal impairment to depression.
Previous research has found that adolescent females may be
more sensitive to difficulties in interpersonal relation-
ships than adolescent males, such that females are more
likely to develop depressive symptoms in response to
stressful events of an interpersonal nature (see Leadbeater et
al. 1995; Shih et al. 2006). Cyranowski et al. (2000) suggest
that this gender difference in reactivity to interpersonal
stressors may be due to greater affiliative needs in females
compared to males. Theorists have also posited other
explanations for this gender difference, including biological
factors and gender differences in coping styles (Nolen-
Hoeksema 2001). In light of this research, we hypothesize
that the relationship between interpersonal impairment and
depressive symptoms will be stronger for females than for
males. The current study will also examine gender
differences in the relationship between childhood social
withdrawal and adolescent interpersonal difficulties on an
exploratory basis, but no a priori hypotheses are made
regarding the nature of gender differences in this
relationship. The current study uses a longitudinal design
with three time points spanning 15 years to explore these
research questions.

Method
Participants

The current sample consists of 702 individuals (339
[48.3%] males and 363 [51.7%] females) from Queensland,
Australia. These individuals were part of a larger birth
cohort study, the Mater-University of Queensland Study of
Pregnancy (MUSP; Keeping et al. 1989), designed to
examine how pregnancy, obstetric conditions, birth weight,
and psychosocial conditions relate to children’s cognitive,
psychological, behavioral and health-related development
up to age 5. The original sample included 7,223 children
born between 1981 and 1984 at the Mater Misericordiae
Mother’s Hospital in Brisbane, Queensland, Australia and
their mothers.

Of the birth cohort sample, 816 youth were selected for
follow up at age 15 on the basis of responses to the
Delusions-Symptoms-States Inventory (DDSI; Bedford and
Foulds 1978) completed by their mothers at pregnancy and
three times before youth age 5. Participants were selected to
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represent a range of exposure to maternal depression, in
terms of both severity and chronicity of maternal depressive
symptoms, ranging from no depression to clinically
significant depressive disorders. The sample included an
overrepresentation of mothers with depression, such that
68% of mothers endorsed some depressive symptoms by
youth age 5 and 11% of mothers reported severe depressive
symptoms during at least two of the four assessments
conducted by youth age 5. For further information
regarding procedures of sample recruitment and screening,
see Hammen et al. (2004).

706 participants (87% of the sample) were retained at
age 20. Attrition was due to death (2), refusal to participate
(51), or failure to be located or scheduled (52); 5
participants were excluded due to incomplete data. Of
these participants, 1 withdrew and 3 were excluded from
analyses due to maternal history of bipolar disorder,
resulting in 702 participants in the current sample.
Consistent with previous research utilizing this sample,
participants whose mothers had a history of bipolar disorder
were omitted to ensure that any effects of maternal
depression were due to unipolar, rather than bipolar,
depression, as these two disorders may have different
implications for offspring’s functioning. Compared to the
110 individuals that were not followed to age 20,
participants included in current analyses were more
likely to be female (x*(1, n=812)=8.96, p<0.01) and
marginally less likely to have mothers with a history of
major depressive disorder (x*(1, n=812)=3.43, p=0.06).
The two groups did not differ with respect to youth
depressive disorder diagnoses—dysthymia or major de-
pressive disorder, as per the Schedule for Affective
Disorders and Schizophrenia for School-Age Children-
Revised (K-SADS-E; Orvaschel 1995)—prior to age 15
(3(1, n=812)=1.37, p=0.24).

Procedure

When the participants were 5 years of age, mothers were
asked to complete a series of questionnaires pertaining to
health, attitudes, parenting style, and their children’s
behavior. This battery included selected questions from
the problem behavior scales of the Child Behavior
Checklist (CBCL; Achenbach 1991) as well as questions
about children’s social behavior.

At ages 15 and 20, extensive interview and questionnaire
sessions with participants and their mothers were held at the
participants’ homes or at locations convenient for the
participants and interviewer. Postgraduate students were
trained to appropriately conduct and reliably score these
interviews. Participants all gave informed consent, or assent
in the case of minors. The institutional review/ethics panels
of the University of Queensland, University of California,
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Los Angeles, and Emory University approved the research
protocol.

Measures

Social Withdrawal Social withdrawal was assessed using
selected items from questionnaires administered to mothers
at participants’ age 5. Indicators of social withdrawal
included 4 items that comprised a shortened Withdrawn
subscale from an abbreviated Child Behavior Checklist
(Achenbach 1991), a widely used and well-validated
measure of behavioral problems in children. The modified
version of the CBCL used in the current study included 33
of the original 113 items on the full length CBCL, chosen
for appropriateness for a 5-year-old sample (Najman et al.
2008). Reliability estimates indicate that the modified
CBCL has similar psychometric properties as the original
measure (see Najman et al. 2001). Strong correlations have
been found between long and short form CBCL internal-
izing scale scores when mothers complete both forms of the
measure (r=0.89; Najman et al. 1997).

On the CBCL Withdrawn subscale, mothers reported on
a scale from 0 to 2 whether their child never, sometimes, or
often is “withdrawn, doesn’t get involved with others,”
“sulks a lot,” “refuses to talk,” or “likes to be alone.” One
additional CBCL item asked mothers to chose from four
multiple choice answers about their child’s approximate
number of acquaintances. In structural equation modeling
analyses, these five ordinal items were considered
indicators of a single latent variable representing social
withdrawal.

Internalizing Problems Internalizing behaviors at age 5
were assessed using the Internalizing scale of the modified
CBCL. In this modified version of the CBCL, the
Internalizing scale is comprised primarily of items from
the Withdrawn and Anxious/Depressed subscales of the
CBCL. The CBCL Internalizing scale has adequate internal
consistency in this sample (Cronbach’s alpha=0.77). For
the purposes of the current analyses, Withdrawn subscale
scores were subtracted from Internalizing scale scores to
create a new internalizing variable that omitted items
pertaining to withdrawn behavior. This internalizing
variable was included in the model to control for general
emotional difficulties at age 5 and to examine the unique
effect of childhood social withdrawal on later social and
emotional problems.

Social Impairment Two measures were used to assess social
impairment at age 15. First, a semi-structured interview for
adolescents, based on the UCLA Life Stress Interview
(LSI) for adults (Hammen 1991b), was used to assess
participants’ chronic stress and ongoing functioning in their
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peer relationships. Interviewers inquired about the
participants’ social lives over the previous six months
using a standard set of probes and follow up queries
when necessary. Social functioning was scored on a
scale of 1 to 5, with half-points permitted (e.g., 2.5),
with 1 indicating superior functioning and 5 indicating
significantly impaired functioning. For example, a score
of 1 would be given to an individual who has many
friends, engages in frequent and varied social activities,
and does not experience conflict in social situations. An
individual with some weekly contact with friends or
some conflictual relationships with peers would score a
3. An individual who has no friends, has been rejected
by peers, or experiences frequent and severe conflict
with friends or acquaintances would receive a score of a
5. Reliabilities for this measure were based on indepen-
dent judges’ ratings of 88 (11% of initial sample)
audiotaped interviews. The intraclass correlation for ratings
on this measure was 0.63. Validation of this measure was
reported in Hammen et al. (2008) and included significant
correlations between the interview measure of peer
functioning and ratings of peer acceptance/rejection and
popularity completed by homeroom teachers.

Second, participants’ mothers reported on adolescents’ level
of social impairment during the past six months by completing
the 8-item Social Problems subscale of the Child Behavior
Checklist (Achenbach 1991) at youth age 15. Mothers rated
their children on a scale from 0 to 2 for each item, with
higher scores reflecting more interpersonal difficulties.
Individual item scores were summed to form a composite
measure that was found to have adequate internal
consistency in this sample (Cronbach’s alpha=0.77).
Sample items on this subscale include “doesn’t get along
with other kids, “gets teased a lot,” and “clings to adults
or too dependent.”

Depressive Symptoms Depressive symptoms were assessed
at age 20 using the Beck Depression Inventory (BDI-II;
Beck et al. 1996). The BDI-II is a well-validated 21-item
self-report questionnaire of depressive symptoms. 78.6% of
participants had scores between 0 and 10, 12.9% of
participants scored between 11 and 20, and 8.5% of
participants scored higher than 20. Eighty-four (12.0%)
participants scored at or above the commonly used clinical
cutoff of 16. Cronbach’s alpha was 0.93 at age 20,
indicating strong internal consistency.

Depression Diagnoses Participants were administered a
structured clinical interview at both age 15 and age 20. At
age 15, participants completed the K-SADS-E (Orvaschel
1995). Current diagnosis of major depressive disorder was
assessed at age 15. Seventeen (2.4%) participants met
criteria for a current major depressive episode at age 15.

Independent judges’ ratings of audiotaped interviews
yielded a weighted Kappa of 0.82.

The Structured Clinical Interview for DSM-IV (SCID-1V;
First et al. 1995), administered at age 20, assessed for major
depressive episodes since age 15. 25.5% (N=179) of partic-
ipants experienced onsets of a major depressive episode
between ages 15 and 20. Independent judges’ ratings’ of 55
(8% of retained sample) audiotaped interviews indicated
strong inter-rater reliability for current diagnostic status
(weighted Kappa=0.83) and past major depressive episodes
(weighted Kappa=0.89). Principal investigators resolved dis-
agreements among raters based on all available information.

Maternal Depression Previous research has found a link
between maternal depression and internalizing problems,
especially in younger children (Goodman et al. 2011).
There is also evidence to suggest that depressed mothers
may be negatively biased when reporting on their child’s
emotional difficulties (Goodman et al. 2011). In order to
control for the possibility that early childhood social
withdrawal or adolescent social problems could be an
artifact of maternal depression and its concomitants (e.g.,
family discord) or may be overreported by depressed
mothers, maternal depression was included as a covariate
in analyses. Consistent with previous research on maternal
depression (e.g., Hammen et al. 2008), maternal history of
major depressive disorder was assessed at youth age 15.
Using the SCID-IV (First et al. 1995), interviewers assessed
for lifetime and current major depressive disorder diagno-
ses. Forty-five percent (N=315) of mothers had a history of
depression by youth age 15. Inter-rater reliability ratings,
based on independent judges’ ratings of 55 (7% of initial
sample) interviews, yielded weighted x=0.87 for current
diagnoses of depression, and weighted x=0.84 for past
depressive disorders. As with youth depression diagnosis,
principal investigators resolved disagreements among raters
based on all available information.

Results

Descriptive statistics and bivariate correlations among all
observed variables are presented in Table 1. In analyses
examining depression diagnoses, no more than 2% of
participants had missing data on any variable. Data were
missing for 11% of participants on self-reported depressive
symptoms. Separate structural equation models were
estimated to evaluate mediational models at the diagnostic
and symptom level. For each model we assumed that data
were missing at random. Non-normal (positively skewed)
distributions were observed for mother-reported CBCL
social problems and age 20 BDI-II score. Robust maximum
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Table 1 Correlation matrix of measured variables

Variable 12 3 4 5 6 7 8 9 10 11 12
Age 5
1. “Likes to be alone” (CBCL 1) - 031** 0.08  0.35** 0.10 0.17** 0.10* -0.02  —0.08% —0.03 —0.06  —0.02
2. “Refuses to talk” (CBCL 2) - 0.41** 0.49*%* 0.09 0.32%*  0.11* 0.15**  0.01 0.05 0.07 0.05
3. “Sulks a lot” (CBCL 3) - 0.40** 0.10 0.46**  0.05 0.19**  0.02 0.03 0.08 0.02
4. “Withdrawn” (CBCL 4) - 0.30**  0.46*%* 0.10* 0.13**  0.00 0.07 0.05 0.03
5. Number of friends - 0.14** 0.16%*  0.08 0.03 0.11%%  0.08 0.05
6. Internalizing problems - 0.11%*  0.24**  0.01 0.08* 0.10**  0.08*
Age 15
7. Youth-reported social functioning - 0.40**  0.14**  0.08* 0.13**  0.09*
8. Mother-reported social problems - 0.13*¥*  0.13*%*  0.20*%* 0.15%*
9. Current youth MDD diagnosis - 0.10**  0.26%*  0.17**
10. Maternal depression history - 0.18*%*  0.07
Age 20
11. Depressive symptoms - 0.42%*
12. Depression diagnoses (ages 15-20) -
Means 2.59 228 1.66 7.00
(SD) (0.48) (0.48) (2.37) (8.35)

@5p<0.05, **p<0.01

" Bivariate correlation coefficients are reported for all correlations between two continuous variables. Polychoric correlation coefficients are

reported for correlations including categorical variables

likelihood procedures were carried out in Mplus (Muthén
and Muthén 1998) to obtain estimates corrected for
missingness and non-normality in the data.

Measurement Models

All items from the CBCL Withdrawn subscale, along
with the item assessing number of friendships, were used
as indicators of a latent variable representing childhood
social withdrawal. Due to low base rates of responses
indicating few child friendships on the child acquaintan-
ces item, we collapsed across the two response options
indicating the fewest number of child acquaintances such
that scores on this variable were either 0, 1, or 2, with
higher values representing fewer friends. The variance of
the latent factor was constrained to 1.0 to identify the
model. A unidimensional model provided acceptable fit
to the data (x*(9)=244.29, »<0.001; comparative fit
index of 0.95 [CFI; Hu and Bentler 1999]; a root mean
square error of approximation of 0.06 with a 95%
confidence interval of 0.05 to 0.07 [RMSEA; Browne
and Cudeck 1993]; and a standardized root mean square
residual of 0.06 [SRMSR; Muthén and Muthén 1998]).
Standardized factor loadings ranged from 0.27 to 0.75 and
were all significant at the 0.001 level.

To establish that the latent social withdrawal variable was
not simply indexing negative affectivity, we additionally
estimated the measurement model without the CBCL “sulks
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a lot” item. A unidimensional model continued to provide a
good fit to the data when this item was omitted (CFI=0.98,
RMSEA=0.03, WRMR=0.53) and the pattern of significant
results from later mediation analyses was unaltered in both
symptom and diagnosis models. Thus, this item was included
in final analyses.

A second latent variable indexing social impairment at
age 15 was postulated to account for the correlation
between adolescents’ LSI Social Life score and mother-
reported CBCL Social Problems. As there were only two
indicators of this latent variable, we did not evaluate a
measurement model.

Mediation Model: Depression Diagnoses

To examine the indirect effect of childhood social with-
drawal on liability to depressive disorder between ages 15
and 20, diagnoses of major depression were regressed on
the social impairment latent variable, which was in turn
regressed on the social withdrawal latent variable. Cova-
riates in the model included gender, maternal history of
depression prior to youth age 15,' and children’s score on
the age 5 CBCL internalizing scale excluding all with-
drawal items. Youth current diagnosis of depression at age

"In both the symptom and diagnosis models, excluding maternal
depression from the models did not alter the pattern or significance of
results.
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15 was included as a final covariate to ensure that the
mediating effects of social impairment at age 15 were not
due to overlap with depression. A schematic of this
structural model is shown in Fig. 1. This model provided
an excellent fit to the data (x*(38)=677.96, p<0.001; CFI=
0.97;, RMSEA=0.03 with a 95% confidence interval of
0.01-0.04; SRMSR=0.05).

It is important to note that no direct effect of social
withdrawal on depression diagnosis (or depressive symp-
tomatology) was hypothesized. Modern guidelines for
testing mediation do not require a significant association
between the independent variable and the outcome variable
if the predictor-mediator and mediator-outcome associations
are hypothesized to be comparatively stronger than the
association between the predictor and outcome variables
(see Collins et al. 1998; MacKinnon 2000). Consistent with
this conceptualization of age 5 social withdrawal as a distal
and indirect risk factor for depression in late adolescence,
there was no main effect of withdrawal on risk for
depression diagnoses between ages 15 and 20, »=0.18,
SE=0.33, z=0.56, p=0.58.

In support of our hypothesis, childhood social withdrawal
exerted a significant prospective effect on social impairment
in adolescence, b=0.36, SE=0.10, z=3.61, p<0.001. It is

noteworthy that this result was obtained despite a sizeable
and significant correlation between the social withdrawal
latent variable and the CBCL Internalizing scale (with
Withdrawn items omitted), b=0.38, SE=0.08, z=4.80, p<
0.001. Social impairment at age 15, in turn, was longitudi-
nally associated with greater likelihood of onset of a major
depressive disorder between ages 15 and 20, »=0.82, SE=
0.24, z=3.43, p<0.001. The point estimate of the indirect
effect of childhood social withdrawal on risk for depression
was 0.29, and the 95% confidence interval around this value
ranged from 0.07-0.51, indicating that adolescent social
impairment significantly mediated this association.

Mediation Model: Depressive Symptoms

Results from the model predicting depressive symptoms
differed only in degree from those produced by the
diagnosis-level analysis. Overall, the model provided
adequate fit to the data (x*(38)=621.30, p<0.001; CFI=
0.93; RMSEA=0.05 with a 95% confidence interval of
0.04-0.06; SRMSR=0.05). Again, no main effect of
withdrawal on age 20 depressive symptoms was detected,
b=0.90, SE=2.04, z=0.44, p=0.66. Also, consistent with
the previous model, childhood social withdrawal was a
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Fig. 1 Schematic of the structural equation model testing the indirect
effect of childhood social withdrawal on depression in early adulthood
via adolescent social impairment. Path coefficients in italics represent
values from the model with major depression diagnosis as the
outcome variable. Path coefficients in boldface represent values from

the model with depressive symptoms as the outcome variable.
Standardized path coefficients are presented. Paths that were nonsig-
nificant in both models are represented by dotted lines. *p<0.05, **p
<0.001
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significant predictor of adolescent social impairment, b=
0.41, SE=0.12, z=3.33, p<0.001. Further, a strong longi-
tudinal association between adolescent social impairment
and depressive symptoms at age 20 was observed, b=6.79,
SE=1.25, z=5.45, p<0.001. Examination of the indirect
effect of social withdrawal on depressive symptoms via
adolescent social impairment again revealed significant
mediation, point estimate=2.76, 95% CI=0.96-4.56.>

Gender Moderation

A multiple-group structural equation modeling approach
was employed to evaluate the consistency of the media-
tional paths across gender. Two models were compared to
examine gender moderation of each structural path. In one,
the path coefficient was constrained to be equal for males
and females. In the other, the magnitude of the coefficient
was free to vary across gender. A Satorra-Bentler chi-square
difference test was used to compare the fit of these two
models (Satorra and Bentler 2001). This procedure was
carried out for each mediation path in both depression
diagnosis and symptom models. Chi-square difference tests
revealed that constraining the path from early withdrawal to
later social impairment to equality across gender did not
significantly degrade fit of either the depression diagnosis,
x2(1)=0.31, p=0.58, or depressive symptom, x*(1)=0.23,
p=0.63, models. This suggests that the effect of withdrawal
on subsequent social impairment is equally potent for males
and females.

Regarding the structural path linking adolescent social
impairment and depression, the chi-square difference test
indicated that constraining the association of social impair-
ment and depression diagnosis to be equal for males and
females resulted in a significant deterioration in model fit,
x>(1)=8.71, p<0.01. Consistent with hypotheses, the
regression of depression diagnosis on social impairment
was nonsignificant for males, b=0.43, SE=0.29, z=1.50,
p=0.13, whereas for females a strong positive association
was observed, b=1.86, SE=0.40, z=4.65, p<0.001.

This pattern of results was even more robust in the
depressive symptom model. The chi-square difference test
clearly indicated that gender moderated the relationship
between social impairment and later depressive symptoms,
x>(1)=15.31, p<0.001. In contrast to the diagnosis model,
the association between social impairment and depressive
symptoms was significant and in the expected direction for
males, b=5.08, SE=1.28, z=3.98, p<0.001. However,
again consistent with expectations, this association was

2 When both the symptom and diagnosis models were re-run to
include the direct effect of social withdrawal on depressive outcomes,
all previously significant paths and the indirect effects involving social
impairment at age 15 remained significant (zs > 2.0, ps < 0.05).
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more pronounced among females, b=16.98, SE=2.80, z=
6.06, p<0.001.

Discussion

The current study sought to evaluate a developmental
model linking early social maladjustment to depressive
symptoms and diagnoses in the transition to adulthood. In
line with previous literature addressing the negative out-
comes for children who are socially withdrawn, it was
hypothesized that childhood social withdrawal would serve
as a risk factor for adolescent interpersonal impairment,
which would in turn portend risk for depressive symptoms
and diagnoses in young adulthood. The current results
provide strong support for this mediational pathway. These
findings are consistent with previous research demonstrat-
ing a longitudinal relationship between social withdrawal
and negative social outcomes (Rubin et al. 2009) as well as
a prospective link between interpersonal difficulties and
depression (Hammen 2005). It is important to note that the
risk conferred by early childhood social withdrawal was
significant despite controls for gender, maternal depression,
internalizing problems at age 5, and depression diagnosis at
age 15. By controlling for childhood internalizing symp-
toms, we demonstrated the unique contribution of early
disengagement from peers, rather than the emotional
problems that may underlie this behavior, to the develop-
ment of poor social functioning and depression. By
controlling for youth current depression diagnosis at age
15, we were able to demonstrate that the mediating effect of
social impairment in adolescence in the pathway from
childhood withdrawal to young adult depression was not an
artifact of the correlation between social impairment and
adolescent depression.

Significant associations were not found between the
latent variable indexing social withdrawal and the depres-
sion outcomes. Thus, the findings do not support a direct
pathway from social withdrawal to depression. Rather,
social withdrawal exerts its influence on depressive
disorders or symptoms only to the extent that it contributes
to ongoing social difficulties that, in turn, portend negative
emotional outcomes. The current findings suggest that
social withdrawal may be considered a distal risk factor.
That is, socially withdrawn children may be no more likely
than non-withdrawn children to experience depression in
early adulthood; however, they are at risk for more
interpersonal problems, which, as evidenced in the current
analyses and previous research, place individuals at risk for
problems with depression.

A second aim of the current study was to examine the
moderating role of gender in both the longitudinal
relationship between social withdrawal and social impair-
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ment and the prospective relationship between social
impairment and depression. No gender differences were
found in the strength of the relationship between childhood
social withdrawal and interpersonal difficulties in adoles-
cence, suggesting that the social lives of male and female
teenagers are equally affected by the degree to which they
evidence social withdrawal in childhood. In contrast,
consistent with prior work showing greater depressive
reactivity among females in the face of interpersonal stress
(Shih et al. 2006), the association between social difficulties
in adolescence and depression in young adulthood was
found to be stronger for females than males. In the
diagnostic outcome models, a significant relationship
between social impairment and depression emerged for
females but not for males. This finding suggests that while
individuals of both genders may experience emotional
difficulties following impairment in social functioning,
females may have greater depressive reactivity to social
difficulties than males. Further, the tendency for social
difficulties to portend a clinically significant, major
depressive episode may be unique to female populations.
Whereas males may develop depressive symptoms
following interpersonal problems, these social difficulties
may only rarely trigger a major depressive episode.

One surprising finding of the current study was the
significant relationship between social withdrawal and
gender. Males exhibited more withdrawn behavior than
females. This finding differs from previous research on
early childhood social behavior, which has tended to find
no differences in the prevalence of social withdrawal
between the sexes (Rubin et al. 2002). Further research is
needed to corroborate and examine this sex difference.

The current study expands upon existing literature by
revealing a pathway from social withdrawal to depression
across a 15-year period. While previous studies have
demonstrated that childhood social withdrawal serves as a
risk factor for depressive symptoms in adolescence (e.g.,
Rubin et al. 1995), the current study suggests that the risk
conferred by childhood social withdrawal extends into early
adulthood as well. Boivin et al. (1995) similarly found
support for a model in which social withdrawal predicts
negative social experiences and subsequent depressed
mood. However, they examined these processes over a
span of only two years during childhood. Using three
separate time points, the current study revealed that this
pathway—withdrawal to depressed mood via social
impairment—also traverses developmental stages spanning
childhood, adolescence, and early adulthood. Additional
study strengths include the large community sample,
multi-informant assessment in adolescence, and the use of
structural equation modeling to reduce measurement error.

Several limitations should be noted that may be
important for guiding future research. First, as the study

was not originally designed to test a hypothesis concerning
the effects of childhood social withdrawal, no established,
previously validated measure of withdrawal behavior was
administered at participants’ age 5. Ideally, observational
measures would have been included to allow for an
objective observer’s account of social withdrawal in
children. Instead, the current study used latent variable
modeling to establish a latent social withdrawal construct
defined by four indicators of social withdrawal from an
abridged Withdrawn subscale of a modified Child Behavior
Checklist (Achenbach 1991) plus one additional indicator
reflecting the child’s number of acquaintances. Although
these five items did not comprise a previously validated
measure of social withdrawal, relevant items from the Child
Behavior Checklist have been used in previous literature to
assess social withdrawal (Rubin et al. 2009). Furthermore,
analyses demonstrated that all five items loaded significantly
onto one latent factor and that the overall model provided an
adequate fit to the data. Thus, there was evidence that the
measure of social withdrawal utilized in the study was a
moderately cohesive construct with significant predictive
validity.

A second limitation was the fact that the current study
did not discriminate between the various types of social
withdrawal (i.e., solitary-active withdrawal; solitary-passive
withdrawal; reticence) that have been associated with
diverse trajectories (e.g., Coplan et al. 2001). Thus, we
cannot draw any conclusions regarding the motivations
behind withdrawal behavior; we can only assert that this
behavioral marker may be an early indicator of chronic
interpersonal difficulties and, in some cases, later emotional
problems. Along the same lines, the limited information
gathered about children’s social behavior at age 5 prevented
statistical control for early childhood general social
functioning in the latent variable modeling procedures.
Thus, no definitive conclusions can be drawn regarding
the unique predictive power of early childhood social
withdrawal behavior over and above global social
deficits. However, the statistical control of internalizing
problems at age 5 suggests that the link between social
withdrawal and later difficulties is not merely an artifact
of early negative affectivity.

Third, the current study did not assess anxiety
disorders or internalizing problems more broadly at age
20. Thus, it is unknown whether this developmental
model would apply to anxiety outcomes as well as
depression. Future research should examine the role of
anxiety in this developmental model.

The findings of the current study have significant
implications for understanding the etiology of depression.
While previous literature has suggested that interpersonal
difficulties serve as a predictor of depressive symptoms
(e.g., Hammen et al. 2004), more research is needed to
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determine the specific nature of the interpersonal difficul-
ties characteristic of individuals prone to depression. The
current study suggests that there may be a behavioral
tendency to withdraw from peers that is evidenced in early
childhood and that contributes to ongoing difficulties in
peer relationships that can subsequently lead to depres-
sion. Thus, interpersonal difficulties that precipitate and
maintain depression may be related to difficulties that
are present during early years of social interaction. It is
possible that social withdrawal reflects a temperament
or personality trait that can initiate and maintain the
cycle of negative social experiences and depressive
symptoms. The current study provides support for a
developmental pathway that begins early in life with
social withdrawal and culminates in elevated depressive
symptoms, and, in some cases, major depressive
disorder by early adulthood.
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