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Abstract
Evidence suggests cognitive styles are associated with depression; however, little research has examined cognitive styles in early
childhood. Using developmentally appropriate, stress-inducing laboratory paradigms to assess young children’s cognitive vul-
nerability, the current study assessed negative and positive cognitive styles, their concurrent associations with well-established
risk factors for depression in early childhood, and their stability from early to middle childhood. Participants included 173
preschool-aged children and their parents. Cognitive styles were assessed by coding children’s negative and positive self-
referent and non-self-referent verbalizations and assistance-seeking verbalizations during stress-inducing laboratory tasks during
early childhood (Wave 1; ages 3–5) and middle childhood (Wave 2; ages 6–10). Children’s Wave 1 verbalizations were
concurrently associated with exposure to maternal depression, child negative and positive temperamental emotionality, and child
externalizing psychopathology. Assistance-seeking verbalizations demonstrated homotypic continuity from Wave 1 to Wave 2,
and both assistance-seeking verbalizations and negative non-self-referent verbalizations atWave 1 predicted increases in negative
self-referent verbalizations from Wave 1 to Wave 2. Findings suggest that cognitive styles can be observed in young children
when using an ecologically valid assessment and are linked to risk factors for depression. Further research is warranted to
elucidate the development of cognitive vulnerability in young children, which may inform prevention and early interventions
targeting cognitive risk for depression.
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Introduction

Cognition plays a major role in theories of depression etiology
and maintenance. Cognitive theories of depression, such as
Beck’s (1987) cognitive theory and Teasdale’s (1988) infor-
mation processing theory, emphasize the role of negative
schemas and information processing related to the self, the
world, and one’s future in the development and maintenance
of depression. Substantial literature has documented links be-
tween depression and negative cognitive styles, including
biases in attention, memory, appraisal, and self-referential

processing, in adulthood, adolescence, and middle childhood
(for reviews, see Jacobs et al. 2008; Joormann and Arditte
2015; Lakdawalla et al. 2007; Mathews and MacLeod 2005),
yet few studies have examined depressive cognitive styles in
early childhood. Prior research has established the presence of
depression in children as young as age three, with prevalence
rates ranging from 0 to 2% and significant associated impair-
ment in the domains of school, home, and psychosocial func-
tioning (for a review, see Dougherty et al. 2015). Although
cognitive symptoms of depression are less common in young
children due to their developmental stage (Bufferd et al. 2017),
early emerging cognitive styles may identify preschoolers who
are at risk for the later development of depression.

Methodological challenges likely contribute to the small
body of evidence for cognitive vulnerability to depression in
children under 5–6 years of age. Although evidence supports
that depressive cognitions are present in young children, they
may by undetected with current assessment measures due to
their lack of developmental sensitivity (Murray et al. 2001).
The assessment of cognitive styles and self-perception in chil-
dren above age five has largely relied on self-report
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questionnaires and interviews such as the Children’s
Attributional Style Questionnaire (CASQ; Seligman et al.
1984; Thompson et al. 1998), the Children’s Cognitive Style
Questionnaires (CCSQ; Abela 1997), the Children’s
Attributional Style Interview (CASI; Conley et al. 2001), the
Cognitive Triad Inventory for Children (CTI-C; Kaslow et al.
1992), and the Berkeley Puppet Interview (BPI; Ablow and
Measelle 1993) (for a review, see Jacobs et al. 2008).
However, these self-report measures present notable short-
comings for assessing cognitive styles in younger children,
including being beyond young children’s cognitive abilities
(e.g., Cole et al. 2008; LaGrange et al. 2008), having low to
fair internal consistency (Gladstone and Kaslow 1995), and
assessing children’s accounts of how they would respond in
hypothetical – rather than actual – situations (Jacobs et al.
2008). Alternative methods may be required to accurately
and reliably capture these cognitive styles in young children.

Thoughmore limited than studies incorporating self-report,
several studies have used behavioral tasks to assess cognitive
styles and biases. Many of these studies have documented
greater encoding, attention to, and memory of negative rela-
tive to positive events or words in depressed relative to non-
depressed children and adolescents (e.g., Auerbach et al.
2015; LeMoult et al. 2017). Prior work has incorporated be-
havioral tasks such as the Self-Schema Task, the self-referent
encoding task (SRET), emotional recall and recognition mem-
ory tasks, and attentional dot-probe tasks (for a review, see
Jacobs et al. 2008). While these studies leveraged behavioral
tasks to assess cognitive processes, avoiding some of the
biases associated with self-report, most studies using behav-
ioral tasks in children and adolescents have been limited to
children ages seven and older and focused more on attention
and memory biases rather than cognitive styles.

The few studies which have used ecologically valid scenar-
ios designed to elicit negative emotions, such as stress-
inducing paradigms, have documented depressogenic cogni-
tions and negative cognitive styles in early childhood, consis-
tent with results when using similar paradigms in older chil-
dren (Hayden et al. 2006, 2013; Taylor and Ingram 1999) and
adolescents (Kelvin et al. 1999). For example, Smiley and
Dweck (1994) developed a paradigm for 4- and 5-year-old
children in which they completed unsolvable puzzles and then
were asked to rate their emotions and goal confidence.
Children who had performance goals in the tasks but low
confidence in their own abilities had the most helplessness,
demonstrating the ability to assess cognitions in preschoolers
through low mood induction. Using a similar paradigm,
Ziegert and colleagues (Ziegert et al. 2001) demonstrated cog-
nitive, affective, and behavioral helplessness in kindergar-
teners, which predicted helplessness at both 1-year and 5-
year follow-up. Murray and colleagues (Murray et al. 2001)
also observed the presence of depressive cognitions in five-
year-olds by assessing positive and negative verbalizations,

facial expressions, and behavioral responses after exposure
to a card game in which there was the threat of loss. Taken
together, these findings provide support for the validity of
depressogenic cognitive styles as early as the late preschool
period when using developmentally-appropriate assessment
measures and indicate that cognitive vulnerability to depres-
sion may begin early in life.

Relatively little is known about negative cognitions in early
childhood, their correlates, and whether they have predictive
validity in young children. Studying cognitive risk factors for
depression in young children may provide targets for early
intervention, particularly given increased neuroplasticity dur-
ing this developmental period (Belsky and de Haan 2011;
Luby 2010). The aim of the current study was to identify
cognitive patterns which may increase risk for depression in
preschool-aged children using ecologically valid behavioral
tasks and to validate cognitive patterns as a potential risk
factor by examining associations with well-established risk
factors for depression, including maternal depression and
child temperament and psychiatric symptoms and disorders,
and their stability from early to middle childhood.

Prior work in older youth and adults has documented asso-
ciations between negative cognitive style and well-established
risk factors for depression, including parental depression and
child temperament. First, negative cognitions assessed using
self-report questionnaires in middle childhood, adolescence,
and young adulthood have been linked to the presence of
parental depression (e.g., Alloy et al. 2004; Garber and
Flynn 2001; Garber and Martin 2002; Goodman and Gotlib
2002; Hayden et al. 2013). Parental depression may confer
vulnerability to negative cognitive style and depression in
children through modeling of negative cognitions (Garber
and Flynn 2001), child exposure to greater parental hostility
and less warmth (Lovejoy et al. 2000), a depressed parent’s
impaired ability to respond to the child’s social and emotional
needs (Goodman and Gotlib 1999), and a more stressful home
context (Goodman and Gotlib 1999). Only one study exam-
ining maternal depression and child cognitions has been con-
ducted in early childhood and found that preschoolers (age 5)
exposed to maternal depression demonstrated greater negative
cognitions of hopelessness, pessimism, and low self-worth
assessed with a stress-inducing paradigm (Murray et al.
2001), which may reflect transmission of risk through the
parenting environment in high-risk offspring. Second, child
cognitive styles have been linked to temperamental risk for
depression, which is characterized by low levels of positive
emotionality and high levels of negative emotionality (Clark
and Watson 1999; for a review, see Shankman and Klein
2003). For example, lower positive emotionality (PE) at age
three predicted greater helplessness at age seven (Hayden
et al. 2006), and higher negative emotionality (NE) at age
seven predicted greater cognitive vulnerability to depression
assessed up to four years later (Hong et al. 2017). Negative
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cognitive styles have also been found to mediate the asso-
ciation between high NE and greater depressive symptoms
in young adults (Lakdawalla and Hankin 2008), as well as
moderate associations between negative cognitions and de-
pressive symptoms in adults (Hankin and Abela 2005) and
between life stress and cognitive vulnerability to depres-
sion in adults and youth (Mezulis et al. 2006; for a review,
see Hankin et al. 2009). However, no studies have exam-
ined associations between cognitive vulnerability and risk
factors for depression in early childhood.

Despite little work examining the stability of depressogenic
attributional styles in young children, negative cognitive styles
have been observed across various developmental periods and
may demonstrate change over the course of development.
Using largely self-report measures, previous research has re-
ported moderate stability of negative cognitions and cognitive
styles from kindergarten to first grade (r = .41; Ziegert et al.
2001), within middle childhood (rs = .31–.60; Hayden et al.
2013; Hong et al. 2017; LaGrange et al. 2008), from pre-
adolescence to mid-adolescence (Carter and Garber 2011) and
within adolescence (r = .52; Hankin 2008), as well as moderate
to high stability from late adolescence to early adulthood
(Spearman’s rho = .62; Romens et al. 2009). Developmental
theorists have posited that the relation between negative cogni-
tions and depression becomes stronger over time due to increas-
ing cognitive abilities (Nolen-Hoeksema et al. 1992; Turner and
Cole 1994; Weisz et al. 2001). Although there is some fluctu-
ation in negative cognitions over time (Hankin 2008), evidence
supports that cognitive vulnerability to depression is likely to
stabilize with age (Hankin et al. 2009), particularly during ad-
olescence (Hankin and Abela 2005; LaGrange et al. 2008).
Despite this data, no study to our knowledge has assessed the
stability of negative cognitions from early to middle childhood,
an examination which may delineate trajectories associated
with increased risk for the development of depression.

The current study assessed children’s cognitive styles using
developmentally-appropriate methods and aimed to validate
these cognitive styles in young children by examining associ-
ations over time and with other risk factors for depression,
namely maternal depression history and child temperament
and psychiatric symptoms and disorders. Based on prior re-
search in older youth (e.g., Conley et al. 2001; Goodman and
Gotlib 2002; Hayden et al. 2006), we hypothesized that neg-
ative cognitive styles would be positively associated with ma-
ternal depression, high child NE, and low child PE, in addition
to externalizing symptoms given that internalizing and exter-
nalizing symptoms often co-occur in young children (e.g.,
Gilliom and Shaw 2004). Furthermore, we hypothesized that
negative cognitions would demonstrate low to moderate sta-
bility from early to middle childhood given that previous re-
search suggests cognitive vulnerability to depression stabi-
lizes later in development during adolescence (e.g., Hankin
and Abela 2005). As little work has examined positive

cognitive styles in young children, we explored their as-
sociations with risk factors for depression and stability
over time but did not posit specific hypotheses related to
positive cognitive styles. Finally, we examined sex differ-
ences in cognitive vulnerability. We hypothesized no sex
differences given that the greater risk for females relative
to males in depression and cognitive vulnerability to de-
pression often does not emerge until adolescence (Hankin
2008; Mezulis et al. 2006; Nolen-Hoeksema 2012).

Method

Participants

The initial sample consisted of 175 preschool-aged children
who participated in a study examining children’s neuroendo-
crine functioning and risk factors for psychopathology
(Dougherty et al. 2013). At the initial early childhood assess-
ment (Wave 1 [W1]), children were recruited from the
Washington, D.C. metropolitan area through flyers distributed
to schools, daycares, and healthcare centers (73.1%) and a
commercial mailing list (26.9%) (Dougherty et al. 2013).
Children who were between the ages of three and five years,
had no significant medical or developmental disabilities, lived
with at least one biological parent, and had an English-
speaking biological parent with at least 50% legal custody
were eligible. Of the initial sample of 175 children, 173 par-
ticipated in the stress-inducing laboratory tasks to assess chil-
dren’s cognitive styles at W1 (M = 56.39 months,
SD = 10.14 months, range = 39–87 months; 48.6% male).
Of those 173 participants, 95 children completed stress-
inducing laboratory tasks to assess children’s cognitive styles
at Wave 2 (W2) (M = 87.79 months, SD = 11.54 months,
range = 66–120 months; 52.6% male) approximately three
years later (M= 30.20 months, SD = 6.62 months). Thus, the
final sample for concurrent W1 analyses was 173 children,
and the final sample for longitudinal associations between
W1 and W2 child verbalizations was 95 children. This study
was approved by the University’s human subjects review
board. Parents provided informed consent at both assessment
waves, and child assent was obtained from children seven
years of age and older at W2. Characteristics of the sample
are presented in Table 1.

We compared participants who completed both assess-
ments at W1 and W2 to those who only completed the W1
assessment on child sex, race, ethnicity, age, parental marital
status, parental education, maternal depression history, and
child psychiatric symptoms. One significant difference
emerged: families who completed both waves were more like-
ly to have a parent with at least a 4-year college degree
(75.8%) than families who completed the first wave only
(59.7%), χ2 (1, N = 172) = 5.09, p = 0.02.
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Measures

Early Childhood Assessment (W1)

Cognitive Styles We assessed children’s cognitive styles by
coding child verbalizations during two stress-inducing lab-
oratory tasks at W1. Descriptive information for children’s
cognitive styles at both W1 and W2 are included in Table 2.
One child and one experimenter were present during the
tasks at W1. During the first task, children attempted to
unlock a clear box with an inoperable set of keys in order
to retrieve a desirable toy. During the second task, children
unsuccessfully attempted to complete three trials of a timed
matching game in the presence of an experimenter (Kryski
et al. 2011). This task has previously been shown to activate
children’s stress responses, increase negative affect, and de-
crease negative affect (Tolep and Dougherty 2014),
supporting its validity as a stress-inducing paradigm.

Children were video-recorded during all laboratory tasks,
and all child verbalizations during both tasks were coded and
categorized into assistance-seeking statements, positive state-
ments, or negative statements. We examined positive cogni-
tive styles, along with negative cognitive styles, in young
children because of the prominent role of positive emotional-
ity and approach behaviors in theoretical models of depression
(Clark and Watson 1999; Davidson 1992; Davidson et al.
2002).We also examined self-referent verbalizations separate-
ly from non-self-referent verbalizations given evidence that
self-relevant content related to depressive thought is more
negative than externally-focused content (for a review, see
Wisco 2009). Moreover, less work has examined internal ver-
sus external attributional style in young children, and it is
possible that non-self-referent statements become internalized
to reflect more self-referent beliefs over time.

A verbalization was considered a discrete word, phrase, or
sentence. Assistance-seeking verbalizations included those in

Table 1 Demographic and
clinical characteristics of the
study sample

Demographic Variable % (n) M (SD) Min Max N

Child sex at W1, male 48.6% (84) 173

Child age in years at W1 4.70 (.85) 3.25 7.25 172

Child age in years at W2 7.28 (.95) 5.50 10.00 104

Child race

White/ European-American 46.4% (78) 168

Black/African American 36.3% (61) 168

Asian 1.8% (3) 168

Mixed/Other 15.5% (26) 168

Hispanic/Latino descent 18.5% (31) 168

Two-parent household 70.4% (121) 172

At least one parent with a 4-year college degree 68.6% (118) 172

Child PPVT score 109.71 (15.55) 68.00 148.00 173

Maternal psychiatric diagnoses

Major depressive disorder and/or dysthymia 50.0% (83) 166

Anxiety disorder 47.9% (79) 165

Substance use disorder 17.0% (28) 165

Lifetime exposure to maternal depression 31.9% (53) 166

Child PAPA diagnoses

Internalizing disorder (depression/anxiety) 32.5% (51) 157

Externalizing disorder (ODD/ADHD) 16.5% (26) 157

Total number of PAPA diagnoses .36 (.78) .00 5.00 157

CBCL symptom scales

Internalizing symptoms 8.50 (6.26) .00 30 172

Externalizing symptoms 12.05 (7.74) .00 39.56 172

Observed child temperament

Positive emotionality .00 (.83) −2.08 2.19 173

Negative emotionality .00 (.65) −.91 2.13 173

Categorical variables are presented as frequency and percentage; continuous variables are presented as mean and
standard deviation. Temperament variables are presented as z-scores. PPVT = Peabody Picture Vocabulary Test.
PAPA = Preschool Age Psychiatric Assessment; ODD = Oppositional Defiant Disorder. ADHD =Attention-
Deficit/Hyperactivity Disorder. CBCL =Child Behavior Checklist
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which the child expressed the need for help or requested
others to help (e.g., BCan you help me?^ or BCan you do
it?^). Positive verbalizations included those in which the child
expressed confidence, persistence, hopefulness, or trying.
Positive verbalizations were then subcategorized as either
self-referent positive statements that included positive self-
regard (e.g., BI’m good at this^ or BLet me try this one^) or
non-self-referent positive statements (e.g., BMaybe this piece
will fit^ or BThis key will open it^). Negative verbalizations
included those inwhich the child expressed failure, self-doubt,
hopelessness, helplessness, or giving up. Negative
verbalizations were also categorized as self-referent negative
statements including negative self-regard (e.g., BI can’t do it^
or BI’m not good at this^) or non-self-referent negative state-
ments (e.g., BThis is too difficult^ or BIt’s unfair^). For all
categories of verbalizations, a proportion was calculated by
taking the number of statements in that category divided by
the total number of the child’s statements across the entire
task. At W1, proportions were averaged across the two labo-
ratory tasks to create a composite proportion score. Coders at
W1were a post-baccalaureate research assistant and an under-
graduate research assistant extensively trained in the coding
system. Coders watched the video-recorded laboratory tasks
and transcribed all child verbalizations to categorize them. To
prevent coder drift, coders met weekly to review coding, and
the principal investigator (PI) was consulted on all ambiguous
verbalizations. To assess interrater reliability, intraclass

correlation coefficients (ICCs) were calculated on a subset of
episodes from the transparent box task (n = 19) and the
matching task (n = 8) and were generally good (average
ICC = 0.88; see Table 2).

General Cognitive Ability To ensure children possessed suffi-
cient receptive language abilities to understand the tasks, we
administered the Peabody Picture Vocabulary Test (PPVT;
Dunn and Dunn 1997) at W1. During the PPVT, children
are shown four pictures simultaneously and are asked to point
to the picture that best illustrates the meaning of the stimulus
word given by the examiner.

Maternal Depression History The Structured Clinical
Interview for DSM-IV, Non-Patient version (SCID-IV -NP;
First et al. 1996) was used to assess maternal psychiatric his-
tory, including lifetime history of depression. Diagnostic in-
formation was obtained from 166 (96.0%) biological mothers.
Interviews were conducted by telephone following the first
laboratory visit at W1, which yields similar results as face-
to-face interviews (Rohde et al. 1997). Given evidence of high
co-occurrence between major depressive disorder (MDD) and
dysthymic disorder (DD) in epidemiological studies (Kessler
et al. 2005), maternal history of MDD or DD was collapsed
into one variable to reflect lifetime maternal depression. At
W1, 83 (50.0%) mothers met the diagnostic criteria for a life-
time history of depressive disorder. Using a life event calendar

Table 2 Descriptive
characteristics of child
verbalizations assessed at Wave 1
and Wave 2

M (SD) Min Max N ICC

W1 Verbalizationsa

Total verbalizations 26.41 (16.04) 1.50 82.00 173 .98

Assistance-seeking verbalizations −.003 (.79) −.75 4.21 173 .99

Positive verbalizations

Positive self-referent verbalizations −.003 (.78) −.55 3.29 173 .91

Positive non-self-referent verbalizations −.01 (.76) −.38 4.60 173 .55

Negative verbalizations

Negative self-referent verbalizations −.01 (.78) −.80 3.86 173 .88

Negative non-self-referent verbalizations −.02 (.68) −.47 3.27 173 .97

W2 Verbalizationsb

Total verbalizations 28.25 (22.16) .00 124.00 95 .99

Assistance-seeking verbalizations .004 (.02) .00 .14 95 .85

Positive verbalizations

Positive self-referent verbalizations .04 (.06) .00 .25 95 .91

Positive non-self-referent verbalizations .01 (.02) .00 .12 95 .96

Negative verbalizations

Negative self-referent verbalizations .05 (.06) .00 .26 95 .97

Negative non-self-referent verbalizations .03 (.05) .00 .22 95 .95

Categories of verbalizations are presented as proportion scores calculated by taking the number of statements in
that category divided by the total number of the child’s statements. aW1 combined verbalizations reflect z-scored
and averaged scores across the transparent box and stress-inducing matching task. bW2 verbalizations reflect
averaged scores across the TSST-C and impossible puzzle tasks. ICC = intraclass correlation coefficient
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to aid recall (Belli et al. 2001), onset and offset dates were
recorded during the SCID for each depressive episode to de-
termine whether the depressive episode occurred during the
child’s lifetime. Of the 83mothers, 53mothers were depressed
during the child’s lifetime (child exposure to maternal depres-
sion). Kappa statistics for lifetime depressive disorder was
excellent (kappa = 1.00, n = 16).

Observed Child Temperament Eight standardized episodes
from the Laboratory Temperament Assessment Battery (Lab-
TAB; Goldsmith et al. 1995) were administered during the
child’s first visit to the laboratory at W1 to elicit affect and
temperament-relevant behaviors. Episodes are described in
the order in which they were conducted: (1) Make That Car
Go – experimenter and child raced remote-controlled racecars;
(2) Transparent Box – child was given inoperable keys to open
a transparent box that contained a desirable toy; (3) Exploring
New Objects – child was presented with the opportunity to
explore novel stimuli; (4) Pop-Up Snakes – experimenter
and child played a practical joke on the parent and asked the
parent to open what appeared to be a can of potato chips but
actually contained coiled spring snakes; (5) Impossibly Perfect
Green Circles – experimenter asked child to draw circles and
mildly critiqued each one; (6) Popping Bubbles – experiment-
er and child played together with a bubble toy, (7) Snack
Delay – child was instructed to wait for the experimenter to
ring a bell before eating a small snack, and (8) Box Empty –
child was given a wrapped empty box to open under the as-
sumption that a prize was inside.

Episodes were videotaped and coded by experienced grad-
uate and undergraduate students trained in the Lab-TAB cod-
ing system used previously in an independent sample
(Dougherty et al. 2011; Olino et al. 2010). For all episodes,
each display of positive and negative facial affect (i.e., posi-
tive affect, sadness, anger, fear) was rated on a 3-point scale
and weighted based on the intensity of the affect (low, mod-
erate, high). Weighted scores were summed for each episode
and then averaged across all eight episodes. We only included
child facial affect in order to limit overlap with the vocaliza-
tion measure described above. In addition, global ratings of
child temperament and behaviors, including sociability and
interest/engagement, were rated on a 5-point scale for each
episode and averaged across the eight total episodes (see
Dougherty et al. 2011). We created composite scores of chil-
dren’s positive emotionality (PE: positive facial affect, socia-
bility, and interest/engagement) and negative emotionality
(NE: facial sadness, facial anger, and facial fear). Inter-rater
reliability, as indexed by the average ICC (n = 15), was .94
and .80, for child PE and NE, respectively.

Preschool Psychopathology The Preschool Age Psychiatric
Assessment (PAPA; Egger et al. 1999) is a parent-reported
structured diagnostic interview used to assess current DSM-

IV-TR psychiatric disorders in the prior three months for chil-
dren ages two to six years. A total of 157 parents (91.1%
mothers) completed the PAPA interview at the W1 visit. The
following DSM-IV-TR diagnoses were assessed: any depres-
sive disorder (major depressive disorder, dysthymic disorder,
or depression-not otherwise specified [NOS]), any anxiety
disorder (specific phobia, separation anxiety, social phobia,
generalized anxiety disorder, agoraphobia, panic disorder, se-
lective mutism), attention-deficit/hyperactivity disorder
(ADHD), and oppositional defiant disorder (ODD). To exam-
ine inter-rater reliability, 15 audiotaped interviews were ran-
domly selected and rated by a second interviewer. Interrater
reliability for diagnoses ranged from moderate (kappa = 0.64)
to excellent (kappa = 1.00). Fifty-one children (32.5%) met
criteria at W1 for any internalizing disorder (any depressive
or anxiety disorder), and 23 (14.6%) children met criteria for
any externalizing disorder (ODD or ADHD).

Primary caregivers (93.0% mothers) also completed the
Child Behavior Checklist/1½ -5 (CBCL/1½-5; Achenbach
and Rescorla 2001), a 100-item questionnaire that assesses
broadband internalizing (M = 8.50, SD = 6.26, range = 0–30)
and externalizing (M = 12.05, SD = 7.74, range = 0–39.56)
symptoms in children using a 3-point Likert scale ranging
from BNever True^ to BVery/Often True.^ Parents completed
the questionnaire using an online format prior to and follow-
ing their first lab visit. The questionnaire exhibited good in-
ternal reliability for both internalizing (α = .84; 36 items) and
externalizing (α = .90; n = 24 items) symptoms.

Middle Childhood Assessment (W2)

Cognitive Styles At W2, children’s cognitive styles were eval-
uated using similar developmentally appropriate stress-
inducing laboratory tasks. These tasks differed from tasks ad-
ministered at W1 to ensure stressors were novel and age-
appropriate to elicit stress in older children. Participants com-
pleted a modified version of the Trier Social Stress Task for
Children (TSST-C; Buske-Kirschbaum et al. 1997) and an
impossible puzzle task. Children were given a picture book
with no words and instructed to tell a 4.5-min story in front of
the experimenter and a Bjudge^ after a 30 s preparation period.
If children paused for more than 15 s or completed their story
in under 4.5 min, they were instructed that a longer story was
needed and to continue telling their story. Prior work supports
the validity of this task as a stress-inducing paradigm by dem-
onstrating increased levels of cortisol, a stress hormone, in
children following the task (Kudielka et al. 2004). Following
the story-telling task, children were presented with an impos-
sible puzzle to complete and were told that it was an easy
puzzle for young children. The puzzle was impossible because
it contained pieces from two highly similar but different puz-
zles. During both tasks, the judge pretended to take notes on
the child’s performance to elicit feelings of social evaluation.
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After the puzzle task, the judge exited the room to decide
which prize the child would win while the child was allowed
to color. Four and half minutes into the coloring period, the
experimenter also left the room for 30 s to deliberate with the
judge about which prize the child would win. Upon re-entry,
the experimenter told participants they performed well on the
tasks and presented them with their favorite prize.

Similar to W1, child verbalizations were coded and cate-
gorized into assistance-seeking statements, positive state-
ments, or negative statements; positive and negative state-
ments were further categorized as either self-referent or non-
self-referent statements. Proportion scores were calculated
similar to W1, with statements in each category divided by
the total number of verbalizations. Coders at W2 were a post-
baccalaureate research assistant and three undergraduate re-
search assistants extensively trained in the coding system.
To prevent coder drift, the coding team met weekly for super-
vision by the post-baccalaureate research assistant, and the
study PI was consulted for categorizing ambiguous
verbalizations. ICC scores of interrater reliability ranged from
good to excellent (n = 15; average ICC = 0.94; see Table 2).

Data Analysis Plan

First, we examined associations between child verbalizations
and potential covariates, including child age and sex, parental
education and marital status, and child PPVT scores. Next, to
investigate the validity of child verbalizations as a measure of
children’s cognitive style, we examined bivariate correlations
between preschoolers’ verbalizations and well-established risk
factors for depression, including maternal depression history,
observed child temperament, and parent-reported child internal-
izing and externalizing symptoms and disorders. Significant
bivariate associations between child verbalizations and risk fac-
tors for depression were then examined in regression models
controlling for significant covariates. Lastly, to investigate the
stability of children’s cognitive styles over time, we examined
bivariate correlations for both homotypic continuity (one type
of verbalization predicting that same type of verbalization at
follow-up) and heterotypic continuity (one type of verbalization
predicting another type of verbalization at follow-up).

Results

We observed concurrent associations between W1 child
verbalizations and demographic variables. At W1, child age
was positively associated with W1 positive non-self-referent
verbalizations (r = .24, p = .001), and males demonstrated
more negative self-referent verbalizations than females,
t(139.24) = 2.22, p = .03. Child PPVT scores were positively
associated with W1 positive self-referent verbalizations
(r = .17, p = .03) and W1 positive non-self-referent

verbalizations (r = .18, p = .02). We next ran regression anal-
yses controlling for these variables in their respective models.
Specifically, child sex was included as a covariate in models
examining negative self-referent verbalizations; child PPVT
score was included as a covariate in models examining posi-
tive self-referent verbalizations; and both child age at W1 and
child PPVT score were included as covariates in models ex-
amining positive non-self-referent verbalizations.

Concurrent Associations between Child Verbalizations
and Maternal Depression History during Early
Childhood (W1)

Concurrent bivariate associations between W1 verbalizations
and maternal depression history are reported in Table 3.
Maternal lifetime history of depression was not significantly as-
sociated with any child verbalizations at W1. However, children
who were exposed to maternal depression demonstrated a lower
proportion of positive self-referent verbalizations at W1 (M =
−.20, SD = .60) than children who were not exposed to maternal
depression (M = .08, SD = .83), t(136.40) = 2.40, p = .02. In ad-
dition, children exposed to maternal depression demonstrated a
greater proportion of assistance-seeking verbalizations (M= .19,
SD = .79) than children who had not been exposed to maternal
depression (M= −. 07, SD = .78), t(164) = −2.04, p= .04). After
controlling for child sex, the association between exposure to
maternal depression and children’s positive self-referent
verbalizations became non-significant (p= .07).

Concurrent Associations between Child Verbalizations
and Child Temperament during Early Childhood (W1)

We observed significant concurrent associations between child
verbalizations and observed child temperament at W1
(Table 3). Child PE at W1 was significantly positively associ-
ated with concurrent positive self-referent verbalizations and
positive non-self-referent verbalizations. PE was also signifi-
cantly negatively associated with concurrent W1 assistance-
seeking verbalizations but was not concurrently associated with
any negative self-referent or non-self-referent verbalizations at
W1. In contrast, child NE at W1 was significantly negatively
associated with concurrent positive self-referent verbalizations
at W1 but was not concurrently associated with any other
verbalizations atW1. All concurrent associations between child
verbalizations and child temperament remained significant
when analyzed using regression models that included relevant
demographic covariates (ps < .04).

Concurrent Associations between Child Verbalizations
and Preschool Psychopathology (W1)

We observed significant associations between children’s
verbalizations at W1 and children’s psychiatric symptoms and
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diagnoses at W1 (Table 3). We found a significant concurrent
negative association between CBCL externalizing symptoms at
W1 and children’s W1 positive self-referent verbalizations but
no other associations between CBCL externalizing symptoms
at W1 and child verbalizations at W1. CBCL internalizing
symptoms at W1 were not concurrently associated with any
verbalizations at W1. A diagnosis of a W1 PAPA internalizing
disorder was not significantly associated with any
verbalizations at W1, whereas a diagnosis of a W1 PAPA ex-
ternalizing disorder was concurrently associated with a greater
proportion of negative self-referent verbalizations and a greater
proportion of negative non-self-referent verbalizations. Of note,
all concurrent associations between child verbalizations and
child psychiatric symptoms and disorders remained significant
when analyzed using regression models that included relevant
demographic covariates (ps < .05).

Longitudinal Associations between Wave 1 and Wave
2 Child Verbalizations

We examined longitudinal associations among child
verbalizations (Table 4). First, we investigated homotypic asso-
ciations. Assistance-seeking verbalizations at W1 and W2 were
significantly positively associated, such that children who were
more inclined to ask for help at W1 continued to be more in-
clined to ask for help at W2. No other homotypic associations
were significant. With respect to heterotypic continuity in pre-
schoolers’ verbalizations, assistance-seeking verbalizations at
W1 were significantly positively associated with negative self-
referent verbalizations at W2 and this association remained sig-
nificant when controlling for children’s negative self-referent
verbalizations at W1 (b = .06, SE = .01, p < .001). In addition,

the proportion of negative non-self-referent verbalizations atW1
predicted the proportion of negative self-referent verbalizations
at W2, and this association remained significant when control-
ling for children’s negative self-referent verbalizations at W1
(b = .05, SE = .01, p < .001). Thus, assistance-seeking and neg-
ative non-self-referent verbalizations at W1 both predicted in-
creases in negative self-referent verbalizations from W1 to W2.
No other heterotypic associations were observed.

Discussion

The current study examined negative and positive
verbalizations and their relations to well-established risk fac-
tors for depression, including maternal depression, child tem-
perament, and child internalizing and externalizing disorders
and symptoms, in a sample of preschool-aged children.
Overall, our study findings provide support for the use of
developmentally appropriate, stress-inducing paradigms to as-
sess cognitive styles in young children and suggest that cog-
nitive risk for the development of depression may be present
as early as the preschool years and persist over time. These
findings underscore the importance of assessing cognitive
styles in early childhood, which can be used to inform early
intervention and prevention efforts and reduce the risk of de-
pression and associated negative sequelae.

Assessment of Cognitive Style in Preschool-Aged
Children

We found that both self-referent and non-self-referent negative
and positive verbalizations can be observed in young children

Table 3 Concurrent correlations among all major study variables at Wave 1

1 2 3 4 5 6 7 8 9 10 11 12 13

1. W1 assistance-seeking verbalizations – −.13 −.15 .13 .06 .10 .16* −.17* .11 −.04 −.02 −.03 .11

2. W1 positive self-referent verbalizations – .26** −.14 −.10 −.13 −.17* .22** −.22* −.11 −.17* −.10 −.02
3. W1 positive non-self-referent verbalizations – −.05 −.07 −.09 −.07 .25** .03 −.09 −.09 .07 .04

4. W1 negative self-referent verbalizations – −.001 .02 −.002 −.01 .07 −.12 −.05 −.001 .22**

5. W1 negative non-self-referent verbalizations – .02 .09 .04 −.02 −.01 .02 −.04 .23**

6. Maternal lifetime history of depression – .69** −.08 .03 .10 .16* −.08 .17*

7. Child exposure to maternal depression – −.19* .13 .11 .24** −.08 .11

8. Child PE – −.28** −.15 −.13 .04 −.02
9. Child NE – .01 .07 .01 −.04
10. CBCL internalizing symptoms – .67** .21** .07

11. CBCL externalizing symptoms – .17 .25**

12. PAPA internalizing diagnosis – .10

13. PAPA externalizing diagnosis –

*p < .05; **p < .01.Note.Maternal lifetime depression disorder: 0 = nomaternal lifetime depressive disorder (n = 83), 1 =maternal lifetimeMDD or DD
(n = 83); Child exposure to maternal lifetime depression: 0 = no exposure (n = 113), 1 = lifetime exposure (n = 53). PE = positive emotionality; NE =
negative emotionality; CBCL=Child Behavior Checklist; PAPA = Preschool Age Psychiatric Assessment
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when developmentally appropriate stress-inducing paradigms
are used. This finding supports our hypothesis and is consis-
tent with existing literature (e.g., Murray et al. 2001) that
posits that negative cognitions can be observed in young chil-
dren using ecologically valid scenarios designed to elicit neg-
ative emotions. Our study expands the limited literature on
negative cognitions in young children, which has typically
featured neutral tasks. Neutral tasks may not induce the
low mood needed to accurately assess latent negative cog-
nitions (e.g., Persons and Miranda 1992). The stress tasks
used in this study were also designed to imitate actual
situations children may face in their daily lives, allowing
us to measure responses to these ecologically valid situa-
tions rather than responses to hypothetical situations.
Further, the use of developmentally-appropriate paradigms
to examine these verbalizations addresses a methodologi-
cal limitation that may contribute to why many prior stud-
ies have failed to find cognitive vulnerability to depression
in children under six years of age. Thus, by utilizing these
experimental manipulations, cognitive vulnerability to de-
pression in young children can be further explored.

Associations between Preschoolers’ Verbalizations
and Risk for Depression

Consistent with our hypothesis, we found that children who
were exposed to maternal depression during their lifetime
demonstrated fewer positive self-referent verbalizations in
early childhood; however, we did not find support for associ-
ations between child exposure to maternal depression and
children’s negative verbalizations in early childhood, which
is inconsistent with prior literature (e.g., Garber and Flynn
2001; Murray et al. 2001). These inconsistencies may be at-
tributable to developmental differences, such as using a sam-
ple of young children rather than adolescents (Garber and
Flynn 2001), or methodological differences, such as type of
stressor used (Murray et al. 2001). It is possible that negative

cognitions may be more present in early adolescence and po-
tential mediating factors during early childhood should thus
be examined further. Nonetheless, the association between
exposure to maternal depression and fewer positive self-
referent verbalizations may be attributable to the early parent-
ing environment given established associations between ma-
ternal depression and negative parenting behaviors, including
increased hostility and criticism, greater disengagement, and
less warmth and support (Lovejoy et al. 2000). Furthermore,
children who experience maternal disengagement and fewer
positive interactions with their mothers may incorporate this
lack of validation and positive interactions into their schemas
and therefore feel less positively about themselves. Overall,
we may have found associations for positive verbalizations
and not negative verbalizations in early childhood given evi-
dence that negative cognitions strengthen with age (Hankin
et al. 2009). Thus, children exposed to maternal depression
may be more likely to demonstrate these negative cogni-
tions as they age or, possibly, after longer exposure to
maternal depression. The link between maternal depression
exposure and child positive self-referent verbalizations be-
came non-significant when controlling for children’s gen-
eral language ability assessed with the PPVT. Children
exposed to maternal depression also had lower PPVT
scores; thus, children exposed to maternal depression
may have a general language deficit that involves positive
cognitive styles. More research investigating the language
deficits of offspring exposed to depression and the possible
role they play in cognitive risk is warranted.

We also found that exposure to maternal depression was
associated with increased assistance-seeking verbalizations in
early childhood. Abramson et al. (1978) revised theory of
learned helplessness posits that children who view negative
events as internal, stable, and global are vulnerable to learned
helplessness. Increased assistance-seeking verbalizations may
therefore suggest a lack of agency. This finding supports pre-
vious work by Nolen-Hoeksema and colleagues (Nolen-

Table 4 Correlations among child verbalizations assessed at Wave 1 and Wave 2

1 2 3 4 5 6 7 8 9 10

1. W1 assistance-seeking verbalizations – −.13 −.15 .13 .06 .27** −.08 −.08 .27** .16

2. W1 positive self-referent verbalizations – .26** −.14 −.10 −.06 .04 .16 −.06 .06

3. W1 positive non-self-referent verbalizations – −.05 −.07 −.07 −.02 −.08 .14 −.03
4. W1 negative self-referent verbalizations – −.001 −.12 −.10 −.001 .10 −.10
5. W1 negative non-self-referent verbalizations – −.03 .01 .04 .25* .17

6. W2 assistance-seeking verbalizations – −.05 .02 −.04 −.04
7. W2 positive self-referent verbalizations – .01 −.07 −.03
8. W2 positive non-self-referent verbalizations – −.10 .21*

9. W2 negative self-referent verbalizations – .06

10. W2 negative non-self-referent verbalizations –

*p < .05; **p < .01
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Hoeksema et al. 1995) documenting less persistence and
enthusiasm and more frustration on puzzle tasks for
offspring of depressed mothers. Moreover, Donovan et al.
(1990) found that mothers who were more depressed and
demonstrated higher depressogenic attributional styles were
more likely to display helplessness themselves, as indicated
by a greater number of failures and inattentiveness during a
learning task involving how to respond to an infant’s cries.
This helpless disposition in mothers could therefore contribute
to modeling of negative cognitions for their children. In addi-
tion, previous research has shown that modeling of negative
cognitions in depressed mothers is linked to negative cogni-
tions in adolescent offspring (Garber and Flynn 2001).
Therefore, children who have been exposed to maternal
depression during their lifetime may model this learned
helplessness, as evidenced by increased assistance-
seeking verbalizations. The associations between maternal
depression and child verbalizations were significant for
exposure to maternal depression, rather than lifetime de-
pression, suggesting that child exposure to maternal de-
pression may confer greater risk for child depression
through its effects on parenting and modeling.

We found that child observed temperamental PE was asso-
ciated with greater positive self-referent and positive non-self-
referent verbalizations in addition to fewer assistance-seeking
verbalizations in early childhood. Given that children with
high PE are generally characterized as more social, engaged,
and having more positive mood (Depue and Collins 1999;
Lucas et al. 2000; Watson and Clark 1997), it is not surprising
that they exhibit more positive verbalizations during stressful
tasks. These results may suggest that children with high PE
demonstrate more resiliency to stress, while a less positive
cognitive style may render children more vulnerable to the
effects of stress. Further, this pattern of results is consistent
with Hayden and colleagues’ (Hayden et al. 2006) findings
that lower PE at age three predicted greater helplessness at age
seven while higher PE at age three predicted more positive
schematic processing at age seven. Young children who dem-
onstrate more PE might thus be less susceptible to learned
helplessness because they maintain a more positive mood dur-
ing stressful tasks despite experiencing failure. Moreover,
children with high PE may be more likely to have a sense of
agency when solving problems and feel less discouraged after
failure. High PE may be related to greater perceptions of self-
competence and therefore reflect a protective factor against
depression, particularly given that lower self-perceived com-
petence in children has been linked to depression both con-
currently (Measelle et al. 1998) and prospectively (Cole et al.
1996, 1997; Tram and Cole 2000; for a review, see Jacobs
et al. 2008). However, contrary to our hypothesis and incon-
sistent with the literature (e.g., Hayden et al. 2006), we found
that child PE was not associated with any negative
verbalizations. Notably, however, Hayden and colleagues

(Hayden et al. 2006) used self-reports to measure attributional
style in older youth and thus methodological or develop-
mental differences may account for this inconsistency.
Our findings suggest that child PE may be a protective
factor due to children’s resiliency to stress and positive
mood. Overall, increased child PE may therefore indicate
less susceptibility to learned helplessness and decreased
vulnerability to depression in children.

We also found that child observed temperamental NE was
associated with fewer positive self-referent verbalizations, in-
dicating that children who demonstrate more NEmay feel less
positively about themselves. Further, since cognitive theories
of depression posit that depression involves negative views of
oneself (e.g., Abramson et al. 1978, 1989; Beck 1987), our
results support higher NE as a potential risk factor for cogni-
tive vulnerability to depression as evidenced by its association
with fewer positive self-referent cognitions in early childhood.
Overall, we may have observed associations with positive and
not negative verbalizations for both child NE and PE because
negative cognitions strengthen with age (Hankin et al. 2009),
and therefore might not be present until later developmental
periods, such as middle childhood and adolescence, when
children develop a differentiated understanding of the self
(Abela and Hankin 2008).

Finally, we also found that externalizing symptoms and
disorders, but not internalizing symptoms and disorders, were
associated with negative and positive self-referent
verbalizations and negative non-self-referent verbalizations
in early childhood. Interestingly, we found that increased
parent-reported CBCL externalizing symptoms were associat-
ed with more positive self-referent verbalizations. Children
who displayed externalizing symptoms appeared to feel more
positively about themselves and their performance throughout
the tasks. However, these positive verbalizations may actually
be due to the fact that some children with externalizing symp-
toms may overestimate their actual competence (e.g., Owens
et al. 2007) and possess less insight into their behavior (e.g.,
Hoza et al. 2005). On the one hand, this overestimation of
confidence could possibly act as a protective factor against
cognitive vulnerability to depression. However, on the other
hand, exposure to repeated failure because of overestimation
of competence could lead to negative outcomes such as de-
creased self-esteem over time. Therefore, associations be-
tween overestimation of competence in children with exter-
nalizing symptoms and cognitive vulnerability to depression
over time warrants further investigation.

We also found that a PAPA externalizing disorder diagnosis
was concurrently associated with greater negative self-referent
and non-self-referent verbalizations. Previous research has
documented a relatively high level of comorbidity between
depression and externalizing psychopathology, including in
young children with depression (e.g., Luby et al. 2003), which
may suggest that similar negative cognitions underlie
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associations between early externalizing disorders and later
depression. Therefore, negative views of the self associated
with externalizing disorders in early childhood may confer
later risk for depression. Of note, sex differences in the prev-
alence of externalizing disorders are frequently observed in
early childhood (e.g., Egger and Angold 2006; Lavigne
et al. 1996; Wichstrøm et al. 2012), which may explain why
the link between the presence of a PAPA externalizing disor-
der and child negative self-referent verbalizations became sta-
tistically non-significant when controlling for child sex.

Homotypic and Heterotypic Continuity
of Preschoolers’ Verbalizations

Contrary to our hypothesis, we found that neither negative
verbalizations nor positive verbalizations demonstrated
homotypic continuity from early to middle childhood, but
we did observe stability in assistance-seeking verbalizations
over time. Little research has examined the stability of
verbalizations in young children. However, researchers have
found that negative cognitive styles stabilize with age (Hankin
et al. 2009) and may stabilize more in adolescence (Hankin
and Abela 2005). It is possible that these verbalizations may
not be stable in young children and this may be due to a
variety of reasons, including changes in cognitive develop-
ment over time (Cole and Turner 1993; Turner and Cole
1994; Weisz et al. 2001) or moderating factors such as chang-
es in perceived self-efficacy due to both school entry and
increased socialization from early to middle childhood (e.g.,
Bandura 1997).Moreover, estimates of stability in older youth
and adults have assessed cognitions using various self-report
measures (e.g., CASQ-R, CDAS, CCSQ, DAS; Carter and
Garber 2011; Hankin 2008; Hayden et al. 2013; Hong et al.
2017; Romens et al. 2009) whichmay produce higher stability
estimates than our measure of cognitive style. Nevertheless,
we did find that assistance-seeking verbalizations demonstrat-
ed low to moderate stability from early to middle childhood. It
is possible that children who demonstrate helplessness in early
childhood might continue to demonstrate helplessness in mid-
dle childhood due to persistent fear of failure, contributing to
lack of agency over time. Further research is needed to exam-
ine both the stability of verbalizations over time and potential
moderating factors of verbalizations in young children across
development. Such research could help to elucidate the devel-
opment of cognitive vulnerability as a risk factor for depres-
sion in young children and subsequently inform intervention
programs during this important developmental period.

Although we did not observe homotypic continuity in neg-
ative or positive verbalizations from early childhood to middle
childhood, we did observe heterotypic continuity between
early childhood and middle childhood verbalizations. First,
we found that children who demonstrated greater negative
non-self-referent verbalizations during early childhood

demonstrated greater negative self-referent verbalizations in
middle childhood, reflecting negative feelings about them-
selves and their performance even when controlling for nega-
tive self-referent verbalizations in early childhood. Cognitive
theories of depression such as Abramson et al.’s (1978, 1989)
hopelessness theory and Beck’s (1987) model of depression
both posit that negative cognitive styles of depression involve
negative views of oneself. Notably, this shift of negative
verbalizations from an external locus in early childhood to
an internal locus in middle childhood may suggest the devel-
opment of a cognitive vulnerability to depression over time.
Second, we found that children who demonstrated greater
assistance-seeking verbalizations during early childhood dem-
onstrated greater negative-self-referent verbalizations in mid-
dle childhood, even when controlling for negative self-
referent verbalizations in early childhood. Research has doc-
umented that young children (ages 4–5) are sensitive to criti-
cism, and that individual differences exist in the way that
children respond to failure (Heyman et al. 1992; Kamins and
Dweck 1999). Children who show a Bmastery-oriented^ re-
sponse pattern attribute failure to external factors such as lack
of effort or difficulty of the task rather than to their own abil-
ities, whereas children who show a Bhelpless^ pattern demon-
strate more negative self-cognitions and give up easily. Thus,
early assistance-seeking verbalizations may suggest feelings
of helplessness, which could contribute to negative interpre-
tations of the self and vulnerability to depression over time.

Study Strengths, Limitations, and Future Directions

The present study had a number of strengths. First, unlike
many previous studies examining depressogenic cognitions
in young children, we used experimental manipulations
consisting of ecologically valid and developmentally appro-
priate scenarios designed to elicit negative emotions. Second,
to our knowledge, this study is the first to examine both
verbalizations related and unrelated to the self in a
preschool-aged sample. Further, we found specific associa-
tions among self-referent and non-self-referent verbalizations
and risk factors for depression that would not have been evi-
dent if we did not make this distinction. Therefore, this meth-
odology may be useful for more clearly identifying those at
risk for depression and delineating when cognitive vulnerabil-
ity to depression arises in development. Third, we used a
longitudinal design that allowed us to examine stability and
change in verbalizations from early childhood tomiddle child-
hood. Fourth, maternal depression history and exposure were
assessed at early childhood using a validated clinical inter-
view. Fifth, child temperament was measured using an obser-
vational laboratory measure to reduce informant bias.
Lastly, we examined verbalizations to assess cognitive
risk factors for depression in early childhood, which is a
developmental period before the typical onset age for the
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disorder (e.g., Twenge and Nolen-Hoeksema 2002;
Kessler et al. 2001). Thus, studying cognitive risk factors
for depression in young children could inform future early
interventions for children at risk for depression.

The current study also had limitations. First, associa-
tions between verbalizations at early childhood and risk
factors for depression such as maternal depression, child
temperament, and child symptomatology were cross-sec-
tional, and thus causation cannot be determined. Second,
temperament was only assessed in a laboratory setting.
Nevertheless, similar observational methods have been
shown to predict behavior in other settings and over time
(Durbin et al. 2007). Third, we did not correct for multi-
ple testing, which may have increased Type I error.
However, these analyses were exploratory and intended
to inform future hypotheses. Fourth, we determined chil-
dren’s psychopathology and symptomology using infor-
mation from only one informant, primarily mothers. A
multi-informant approach, including co-parents and
teachers, should be used in future studies to increase the
validity of these reports.

Fifth, we used two different stressor paradigms and while
using identical stressor paradigms would more easily facilitate
examination of change over time, novel paradigms were es-
sential to induce stress sufficiently at follow-up, avoiding hab-
itation effects from the initial stressor paradigm. Sixth, the
stressor paradigms may not have been sufficiently stress-
inducing for all children, although there are ethical concerns
in using more potent stress-inducing lab tasks in young chil-
dren. Nevertheless, prior studies support that mildly stress-
inducing paradigms are sufficiently potent to induce children’s
physiological and emotional responses (e.g., Gunnar et al.
2009; Kryski et al. 2011; Tolep and Dougherty 2014; Van
Goozen et al. 2000). Lastly, families who participated at fol-
low-up were more likely to have a parent with at least a 4-
year college degree than families who participated at
baseline only; this sampling difference may have impact-
ed the results in unknown ways. Nevertheless, when we
controlled for parental education in all analyses, results
remained the same.

In sum, our findings demonstrate that negative and positive
verbalizations both related and unrelated to the self can be
elicited in young children using developmentally appropriate
stress-inducing paradigms and that these verbalizations are
associated with risk factors for depression, including child
exposure to maternal depression, child observed tempera-
ment, and child externalizing symptoms and disorders. Our
work expands the current literature regarding cognitive vul-
nerability to depression as little work has assessed negative
and positive verbalizations in young children using develop-
mentally sensitive measures. Future studies should continue to
examine the validity and clinical utility of early emerging
cognitive styles in young children. Early childhood may be

an ideal period to intervene with young children at risk for
depression given the greater behavioral and neural plasticity
during this developmental period (Luby 2010). Importantly,
findings could inform the development of intervention pro-
grams targeting cognitive vulnerability to depression, even
in this young age group.
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