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Abstract

Theories of cognitive vulnerability to depression (CVD) imply that CVD is early-emerging and
trait-like; however, little longitudinal work has tested this premise in middle childhood, or
examined theoretically relevant predictors of child CVD. We examined test—retest correlations of
self-referent encoding task performance and self-reported attributional styles and their associations
with parental characteristics in 205 seven-year-olds. At baseline, child CVVD was assessed,
structured clinical interviews were conducted with parents, and ratings of observed maternal
affective styles were made. Children’s CVD was re-assessed approximately one and two years
later. Both measures of children’s CVD were prospectively and concurrently associated with
children’s depressive symptoms and showed modest stability. Multilevel modeling indicated that
maternal criticism and paternal depression were related to children’s CVD. Findings indicate that
even early-emerging CVD is a valid marker of children’s depression risk.
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1. Introduction

Cogpnitive theories of depression (cognitive vulnerability to depression; CVD; e.g., Beck,
1967) are firmly established as central models of depression risk and treatment. Although
these models hold that cognitive diatheses are early-emerging and stable (Ingram, Miranda,
& Segal, 1998), few investigations have examined the stability of indices of CVD in early
childhood. Measurement of cognitive risk in youth is important given that recent decades
have seen a shift toward research on the validity of cognitive models of depression in
adolescents and children. This work represents an important step in the further refinement of
theories of CVD. More specifically, cognitive theories purport that CVD should be evident
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prior to depressive disorder and become increasingly consolidated during development. This
increased stability could play an important role in potentiating the well-established increase
in depression that occurs in adolescence. Thus, research that characterizes the stability of
CVD early in life could inform prevention efforts by identifying early periods in which
CVD shows some evidence of stability.

A surprisingly small body of work documents the stability of adult CVD (e.g., Hankin,
Fraley, & Abela, 2005). Many of these studies comprise two waves only, and most examine
the stability of self-reported CVD rather than laboratory measures, despite their widespread
use (e.g., self-referent encoding tasks; SRET). The latter issue is underappreciated, as the
stability of laboratory measures may be a more stringent test of the trait-like properties of
CVD, as performance-based measures do not capitalize on the stability of response style
biases as self-reports might. Furthermore, laboratory measures might better capture negative
cognition in younger participants, who may lack the introspection and self-reflection
required to provide valid self-reports of their cognition. Important work that speaks to the
stability of childhood CVD is accruing (e.g., Cole et al., 2009), with evidence suggesting
both stability and change (Hankin, 2008; Hankin et al., 2009). However, this work has
focused on self-reported CVD in later childhood and early adolescence across relatively
brief follow-ups, factors which may increase estimates of stability relative to work on
younger samples using information processing measures, and longer follow-up intervals.

Based on this literature, there is ongoing debate regarding when meaningful, stable aspects
of CVD emerge (e.g., Abela & Hankin, 2011; Cole et al., 2008), and evidence may vary
depending on how it is measured. The developmental literature indicates that children
develop a more stable yet differentiated sense of self in middle childhood (Abela & Hankin,
2008), suggesting that measures of CVD that tap self-schemas may yield meaningful
information about depressive cognition in children this age. However, no data are available
with respect to the long-term stability of widely used measures of children’s schemas (e.g.,
self-referent encoding tasks; SRETS) in middle childhood; indeed, we know of no study
examining the stability of self-referent encoding biases in any age group, an important
omission if such biases are truly thought to be trait-like.

Therefore, as our first hypothesis, we examined the stability of information processing
biases over multiple follow-up assessments spanning a lengthy two-year period, predicting
at least modest stability across this time frame. We know of no other study of child CvVD
that has used such a lengthy follow-up period, thus providing a relatively stringent test of the
stability of early cognitive risk. Furthermore, most studies that have tested the stability of
CVD in youth have examined older children; we therefore looked at the middle childhood
period. In addition to an information processing measure, we also included a self-report of
CVD, the Children’s Attributional Styles Questionnaire-Revised (CASQR; Thompson,
Kaslow, Weiss, & Nolen-Hoeksema, 1998) for comparison.

We also examined links between children’s CVD and two well-established markers of
children’s depression risk that may be mediated via their impact on children’s emerging
negative cognition: maternal affective style and parental depression (Garber & Flynn, 2001).
Theoretical accounts of the development of CVD have long posited a role of caregiver
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behavior, especially criticism, in fostering negative child cognition (e.g., Beck, 1967),
perhaps by leading children to internalize negative self-views. Through such mechanisms,
children’s CVD may mediate associations found between early caregiver behavior and
offspring depression (Alloy, Abramson, Smith, Gibb, & Neeren, 2006). However, much of
the research on parenting-CVD links has been conducted with adolescents, despite evidence
that stress earlier in life, such as adverse parenting, may have particularly detrimental effects
on young children’s development (Brown, 2012). Thus, as our second hypothesis, we
predicted that negative caregiving styles would be associated with elevated initial and
increased negative child cognition over follow-up.

Familial depression is the most robust marker of an individual’s depression risk (Goodman
& Gotlib, 1999). Previous work has found that children with a maternal history of
depression are at heightened risk for the development of CVD (Garber & Flynn, 2001),
potentially through genetic, social learning, and other processes; however, associations
between fathers’ depression history and child risk are poorly understood and understudied in
the field, despite their implications for child outcomes (e.g., Connell & Goodman, 2002).
We therefore expanded previous work by including measures of both parents’ depression; as
our last hypothesis, we predicted that parental depression would predict heightened initial
and increasing child cognitive risk.

A community sample of 205 seven-year-olds (96 boys; 46.83%) and their parents were
recruited from a psychology department database and advertisements. The mean age of
children at baseline was 7.37 years (SD = 0.30). The Peabody Picture Vocabulary Test,
Fourth Edition (Dunn & Dunn, 2007) was administered as a measure of cognitive
functioning. Children performed within the normal range (M = 111.92; SD = 12.15). Parents
identified their child’s race as Caucasian (n = 180; 87.80%), Asian (n = 4; 1.95%) or other
(n = 16; 7.80%). Most children (n = 187; 91.22%) came from two-parent homes.

Of the 205 children, 181 (88.3%) participated in a follow-up visit in the family’s home
approximately a year after the baseline assessment, when children were 8.48 years old (SD =
0.32). Comparing participants who did and did not participate in the first follow-up showed
no significant differences in major study variables (all ps> 0.05). Approximately 2 years
after baseline, a third assessment, conducted during a laboratory visit, occurred when
children were 9.63 years old (SD = 0.38); 171 children (83% of the original sample)
participated. We again compared participants who completed the third assessment to those
who completed the baseline assessment only, and found no significant differences in study
variables.

2.1. Assessment of parents

2.1.1. Parent mood disorder—The Structured Clinical Interview for DSM-1V Axis |
Disorders (SCID-NP; First, Spitzer, Gibbon, & Williams, 1996) was used to assess for
lifetime history of depressive disorder (DD) at baseline. The majority of mothers (n = 202;
98.54%) and most fathers (n = 183; 89.27%) completed the SCID. Inter-rater reliability was
high, with Cohen’s Kappa = 1.00, p < 0.001 for a diagnosis of DD (N = 14). In our sample,
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68 (33%) mothers and 34 (17%) fathers had a lifetime history of DD; for mothers, 11 cases
were current and 10 fathers had a current mood disorder.

2.1.2. Maternal affective style—As part of a laboratory visit at which the baseline SRET
was collected, the experimenter supervising the visit completed a scale (Goldsmith, 1995) in
which maternal affective styles while interacting with their child were rated. Ratings were
made on a 0-5 scale by a trained post-baccalaureate experimenter with a background in
child development, based on positive (i.e., maternal enjoyment/pleasure; sensitivity;
connectedness) and negative (criticism; intrusiveness) maternal affect directed toward the
child, across the entire two-hour-long visit. Maternal behavior with the child before and after
the visit formally began was also considered in ratings. These ratings were significantly
correlated with ratings made of the same behaviors during a five-minute standardized
parent—child interaction task during the visit (mean r = 0.48; range = 0.34-0.61).

2.2. Child assessment

2.2.1. Child cognitive vulnerability—To activate latent cognitive vulnerability (Taylor
& Ingram, 1999), a mood induction procedure (MIP) shown to be effective in multiple
studies (e.g., Hayden, Klein, Durbin, & Olino, 2006) was administered, in which children
were shown a sad movie clip. A novel clip was shown at each assessment. Next, a SRET
(Kuiper & Derry, 1982), a widely used information-processing task used to assess memory
biases for positive and negative self-referent information, was administered. Children were
presented with 26 words (13 positive and 13 negative) taken from previous research using
this task with young children (Hayden et al., 2006). Words were presented on flash cards
and spoken aloud by the experimenter. Following each word, children were asked “Is this
like you?” Words were presented in a different random order for each participant; the same
word stimuli were used at each assessment. This portion of the task was followed by an
incidental recall period in which children were asked to recall as many of the presented
words as possible. Two indices of memory processing relevant to depression were
calculated: a positive schematic processing score (the proportion of positive words both
rated as self-descriptive and subsequently recalled relative to all words rated as self-
descriptive) and a negative schematic processing score (derived in the same manner using
negative words) (Johnson, Joorman, & Gotlib, 2007).

The Child Attributional Style Questionnaire (CASQ-R; Thompson et al., 1998) is a self-
report of attributions for 12 positive and 12 negative life events. This measure yields a
Positive Composite (PC) and a Negative Composite (NC). Lower CASQ-R PC scores reflect
a tendency to attribute positive events to external, unstable, and specific factors, while
higher CASQ-R NC scores reflect a tendency to attribute negative events to internal, stable,
and global factors; thus, lower CASQ-R PC and higher CASQ-R NC scores are viewed as
“depressogenic.” A research assistant read the CASQ-R items aloud to children in this study.
The internal consistency of the CASQ-R NC was modest at child ages 7, 8, and 9 (as = 0.50,
0.52, and 0.51, respectively), but consistent with previous research (e.g., Conley, Haines,
Hilt, & Metalsky, 2001; Hayden et al., 2006; Thompson et al., 1998). The internal
consistency of the CASQ-R PC at the follow-ups at ages 8 and 9 was also modest (as =
0.56, 0.59); however, its internal consistency at baseline was poor (Cronbach’s a = 0.29).
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Although it could be improved (Cronbach’s a = 0.40) by removing five items from the scale
(items 1, 5, 13, 16, and 23), analyses revealed that the nature of the relations between the
revised scale and other study measures was the same as those observed with the original,
thus, the original CASQ-R PC was retained for all subsequent analyses. Despite low internal
consistency, higher scores on the NC and lower scores on the PC are consistently related to
children’s depressive symptoms (e.g., Hayden et al., 2006; Thompson et al., 1998).

2.2.2. Child depressive symptoms—The Depression Self Rating Scale (DSRS;
Birleson, 1981) is a 24-item self-report measure of cognitive, emotional, and behavioral
symptoms of depression in children. Symptoms are rated on a three-point scale. DSRS
scores demonstrated good internal consistency at all time points (o = 0.73, 0.72, and 0.86, at
Times 1, 2, and 3). Means at all time points were low and consistent with those reported in
samples of non-depressed children (e.g., Hayden et al., 2006).

2.3. Data analysis

Our primary analyses used mPlus (6th version; Muthén & Muthén, 1998-2010) to estimate
linear growth to examine mean-level changes of indices of cognitive vulnerability. The
intercept is the estimated value of the outcome variable at a defined time. We centered time
such that the intercept reflected CVD at age 7. The slope is the estimated value of the
average rate of change across all time intervals. The intercept and slope parameters are also
characterized by variance estimates, which show whether there is significant inter-individual
variability in initial status (i.e., intercept) and rate of change (i.e., slope). Due to the small
values of the SRET scores, growth models were conducted after multiplying the raw
proportion values by 100 to ease computational burden. Lastly, we examine associations
between indices of risk, including maternal and paternal depression and maternal affective
styles, and growth trajectories of CVD.

3. Results

Bivariate associations between children’s SRET and CASQ-R scores are in Table 1.
Correlations between the same index of CVD across time were typically significant, albeit
of modest magnitude. Table 2 shows correlations between measures of children’s CVD and
depressive symptoms. Examination suggests that associations between the SRET and
children’s depression increased with age; only modest associations were found at baseline
with stronger associations at ages 8 and 9. Associations between the CASQ-R and DSRS
scores were generally stronger than those between the SRET and the DSRS; however, this is
to be expected due to shared methodology.

Associations between maternal affective style, parental depression, and child cognitive risk
are shown in Table 3. No associations were found between positive maternal affective styles
and children’s CVD. There were multiple associations between maternal criticism and
children’s CVD, with criticism predicting CASQ-R PC scores (at all assessments) and
CASQ-R NC scores at ages 8 and 9. Intrusiveness was associated with age 9 negative SRET
scores. Significant associations between maternal depression and children’s CVD were
limited to a negative relationship with age 8 positive SRET scores. Paternal depression was
associated with greater negative SRET scores at ages 8 and 9.
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3.1. Mean-level changes

Unconditional growth models were estimated for each index of CVD (Table 4). The linear
growth model for the CASQ-R NC showed a significant intercept with significant inter-
individual variability, but non-significant slope and non-significant variance in the slope
parameter. For CASQ-R PC, the linear growth model also showed a significant intercept
with significant inter-individual variability, and a significant slope, with significant inter-
individual variability. For performance on the SRET, the linear growth model for the
negative SRET scores found a significant intercept and a significant slope, with significant
inter-individual variability. For positive SRET scores, the linear growth model found a
significant intercept, with significant inter-individual variability, and a significant slope,
with significant inter-individual variability. It is important to note that the significant
intercepts of all measures of CVD reflect the presence of stable aspects of cognitive
vulnerability across time (i.e., the intercept is the reliable portion of the construct, after
removing the error of measurement and time-related trends), providing support for our study
hypothesis that evidence for modest stability of children’s CVD would be found in middle
childhood.

3.2. Predictors of growth trajectories

We examined associations between parental depression and observed maternal affective
styles and these growth trajectories, predicting that poor maternal caregiving and parental
depression would predict elevated initial levels of CVVD and greater increases across time.
Predictors were examined individually to conserve power. To conserve space, figures are
not provided for models in which significant predictors were found for intercepts only.
Maternal criticism was negatively associated with the intercepts for the CASQ-R PC (B =
-0.47, SE = .15, p < 0.01) and positively associated with the CASQ-R NC (B = 0.26, SE =
0.13, p < 0.05); i.e., maternal criticism was associated with significantly lower initial
positive attributions and higher initial negative attributions. Maternal sensitivity was also
positively associated with initial levels of CASQ-R PC (B = 0.33, SE = 0.16, p < 0.05).
Criticism was positively associated with the slope of negative SRET such that higher levels
of criticism were associated with faster increases in negative SRET scores (B = 0.39, SE =
0.23, p < 0.10; Fig. 1); however, this effect failed to reach accepted thresholds of
significance. No significant associations were found between maternal or paternal
depression and positive SRET scores.

4. Discussion

We examined the long-term stability and correlates of measures of children’s CVD across
middle childhood. Children’s self-referent encoding task performance and self-reported
attributions for positive and negative events were meaningfully related to their depressive
symptoms, concurrently and prospectively, supporting the validity of these measures of
children’s cognitive risk. Further, child CVD showed modest stability over three waves of
data collection separated by one-year intervals. While admittedly small, the stability
coefficients we obtained are comparable to those found over much shorter follow-ups of
older children and adolescents (e.g., Hankin, 2008). Results from growth modeling, which
showed significant intercepts of all measures of CVD, further supported the presence of
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stable aspects of cognitive vulnerability across time. Our findings suggest that CVD emerges
as a marker of children’s risk for depression earlier than previously established; assuming
future research replicates our findings, even early negative cognition may be a meaningful
target of prevention efforts.

As far as family-level correlates were concerned, the most robust associations with child
CVD were obtained for maternal criticism, which was related to both information processing
measures and attributional styles at multiple waves of data collection, consistent with a
larger literature (Alloy et al., 2006) implicating caregiver behavior in CVD. We cannot
claim that maternal criticism caused children to develop CVD, as it is also possible that
children with greater levels of negative cognition elicit more maternal criticism. However,
our work bolsters the broader literature on the role of parental criticism in depression by
suggesting a possible mechanism by which criticism increases depression risk-by virtue of
its influence on children’s negative cognition (for example, through children’s
internalization of negative self-views). Although replication of our findings is important,
focusing on reducing maternal criticism could play an important role in preventative efforts
for young children’s depression risk, particularly interventions focusing on parent—child
relationships (e.g., Compas et al., 2010), which have historically focused on older youth.
Given the increased neural plasticity of young children, such efforts could prove even more
effective than those aimed at adolescents.

We also examined associations between children’s CVD and parental depression, and were
somewhat surprised to find stronger associations between fathers’ depression and children’s
negative cognition than mothers’ depression; maternal depression history predicted lower
positive SRET scores at age 8 only, while paternal depression was associated with greater
negative SRET scores at ages 8 and 9. Recent work indicates that paternal depression is
associated with youth psychopathology symptoms (Kane & Garber, 2009), including
internalizing symptoms. Our findings suggest that the effect of paternal depression on child
negative cognition might be a mediator of the risk conferred to offspring by a family history
of depression, and suggests the merit of involving both parents in intervention efforts, and
targeting both maternal and paternal depression in family-level interventions.

Our study had a number of strengths, including multiple waves of assessment and low
attrition. We used laboratory measures of CVVD and structured clinical interviews. However,
the reliability of the CASQ-R was low/moderate, albeit consistent with internal consistency
estimates reported for this measure in the literature (e.g., Conley et al., 2001; Thompson et
al., 1998), and random error of measures of cognition was generally high, as might be
expected in children this age. Low reliability should have limited our ability to detect
significant associations, thus making our analyses conservative. In other words, low internal
consistency makes it less likely that significant results will be detected, but does not inflate
Type | error (i.e., spuriously significant findings; Rosenthal, 1995). We were unable to
provide interrater reliability statistics for our maternal ratings. In this unique data set, we ran
analyses without statistical adjustment for several reasons. First, many of our results are
bivariate correlations, which are fundamental, descriptive statistics. Further, overly stringent
p values might deter other investigators from attempting replication of our findings.
Although our analyses were hypothesis-driven, replication of our findings is important.
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In conclusion, children’s early-emerging CVD shows modest homotypic continuity and
meaningful associations with depressive symptoms across middle childhood. Early CVD is
also associated with parental criticism and, to a lesser extent, parental depression. This work
suggests that even early-emerging negative cognition might be a useful target for
preventation, and that such work might yield greater effects if depression in both parents is
addressed, and if negative caregiving, especially criticism, is targeted.
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Fig. 1.

Negative SRET scores as a function of maternal criticism. Note: SRET = self-referent
encoding task.
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Page 12

Correlations between measures of cognitive vulnerability and children’s self-reported internalizing symptoms.

Age7DSRS Age8DSRS Age9DSRS

Age 7 Pos SRET ~0.15" ~0.19" -0.20
Age 7 Neg SRET 0.12 0.04 0.07
Age 8 Pos SRET -0.06 —0.20° -0.12
Age 8 Neg SRET 0.08 0.18"* 0.16"
Age 9 Pos SRET -0.06 -0.08 034"
Age 9 Neg SRET 018" 0.14 0.29""
Age7CASQRPC  _ggp** -0.09 -0.13
Age 7 CASQ-RNC 0.39"* 0.34"" 0.24**
Age8CASQ-RPC  _goo** -0.36"* -0.32""
Age8CASQ-RNC  (30** 037" 0.22"*
Age9CASQ-RPC  _go3** -0.27** -0.35""
Age9 CASQ-RNC ¢ pg** 0.26"" 0.30""
M 12.45 13.15 14.11
SD 5.29 4.96 7.23
«
p <0.05.
o
p<0.01.
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