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Growth modeling was used to examine the developmental trajectory of infant temperamental fear with
maternal fear and depressive symptoms as predictors of infant fearfulness and change in infant fear
predicting toddler anxiety symptoms. In Study 1, a sample of 158 mothers reported their own depressive
symptoms and fear when their children were 4 months of age and infant fearfulness at 4, 6, 8, 10, and
12 months. Maternal symptoms of depression predicted steeper increases in infant fearfulness over time
(z � 2.06, p � .05), with high initial infant fear and steeper increases in fear (intercept, z � 2.32, p �
.05, and slope, z � 1.88, p � .05) predicting more severe toddler anxiety symptoms. In Study 2, an
independent sample of 134 mothers completed measures of maternal depression and fear when the infants
were 4 months old, and standardized laboratory observations of infant fear were made at 8, 10, and 12
months. Consistent with Study 1, maternal depression accounted for change in fearfulness (z � 2.30, p �
.05), with more frequent and more severe maternal symptoms leading to greater increases in infant fear
and increases in fearfulness (z � 2.08, p � .05) leading to more problematic toddler anxiety. The
implications and contributions of these findings are discussed in terms of methodology, fear develop-
ment, and developmental psychopathology.
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It has been noted that infancy is a period during which key
developmental pathways emerge that may either reduce or increase
the probability of later behavioral or emotional dysfunction
(Crockenberg & Leerkes, 2000). However, it is only recently that
studies have started to take advantage of sophisticated techniques
that can model predictors of such developmental pathways, or
trajectories, and outcomes associated with individual differences in
change and stability of these trajectories over time in understand-
ing the emergence of risk for behavioral dysfunction (e.g., Bridgett
et al., 2009; Lengua, 2006). Early in life, individual differences in
aspects of reactivity and self-regulation (i.e., temperament) repre-
sent logical targets for an examination of developmental trajecto-
ries, given mounting evidence of the important role of tempera-
ment in models of developmental psychopathology (e.g., Frick,

2004). However, with the notable exceptions indicated above, the
literature examining developmental pathways of key individual
differences in emotional reactivity that may place individuals at
risk for behavioral and emotional dysfunction is relatively sparse.
The goal of the current investigation is to expand the existing
literature by examining early individual differences in fearfulness,
an established domain of temperamental emotional reactivity, con-
tributors to individual differences in trajectories of infant fear, and
the role of individual differences in early fearfulness trajectories in
the risk for subsequent internalizing problems.

Fear is an emotional response activated in the presence of
stimuli signaling upcoming danger and serving an important de-
fensive function (Rothbart & Bates, 2006). Fear activation is
associated with a number of neurobehavioral changes, including
inhibition of ongoing motor programs and preparation for coping
options, such as fleeing, fighting, or hiding (Rothbart, Ahadi, &
Hershey, 1994). Fearfulness is a multifaceted construct and, when
examined by temperament researchers, different domains of this
construct are often emphasized. These include motivational/
affective, behavioral, and physiological (e.g., sympathetic arousal)
aspects of fear (Rothbart & Bates, 2006).

In infancy, fearfulness has been operationalized as startle or
distress to sudden changes in stimulation, novel physical objects,
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or social stimuli, as well as inhibited approach to novelty (Gart-
stein & Rothbart, 2003). Behavioral inhibition, a closely related
term, has been used to describe a tendency of some children to
withdraw and/or exhibit negative affect in response to novel stim-
uli (people, places, events, and objects; Garcia-Coll, Kagan, &
Reznick, 1984). Although fear is, by definition, more inclusive
than behavioral inhibition, these terms are frequently and herein
used interchangeably. Fear reactivity has been included in the
majority of prominent models and theories of temperament and is
an early appearing domain of individual differences that, over
time, translates into adult personality features (Goldsmith, Lemery,
Buss, & Campos, 1999; Rothbart & Bates, 2006). Expressions of
fear become increasingly observable between 6 and 12 months of
age, allowing for identification of individual differences in the
developmental trajectories of early fearfulness as well as potential
predictors that may account for such differences.

Although the study of temperament has typically emphasized sta-
bility of individual differences, recent theoretical perspectives (e.g.,
Rothbart, 1989, Rothbart et al., 1994; Rothbart & Bates, 2006) have
suggested that the systems underlying reactivity and regulation are not
fully developed at birth and that maturation leads to changes, or
instability, in the expression of temperament dimensions such as
fearfulness. A number of studies have demonstrated increases in mean
levels of fearfulness during the second half of the first year of life
(Carnicero, Perez-Lopez, Gonzalez-Salinas, & Martinez-Fuentes,
2000; Rothbart, 1986, 1988). These increases (Carnicero et al., 2000;
Rothbart, 1986, 1988; Scarr & Salapatek, 1970), have, in turn, been
linked to inhibition of approach toward novel and/or intense stimuli
(Rothbart, 1988; Rothbart et al., 1994). Growth in fearfulness decel-
erates later in childhood, stabilizing between kindergarten and the
sixth grade (Côté, Tremblay, Nagin, Zoccolillo, & Vitaro, 2002).
Although these studies support mean-level changes in fearfulness,
individual differences in changes in fearfulness over time have not yet
been examined.

The development of fearfulness in infancy can be conceptualized as
a function of both proximal causes (i.e., maturation of CNS fear
circuitry) and more distal influences, such as parental characteristics,
which may account for individual differences in the expression of fear
over time. Caregivers’ own fearfulness would be expected to affect
the child’s level of fear/behavioral inhibition through both genetic and
environmental pathways. Parents who are themselves fearful are
likely to approach their infant, and other novel and/or social contexts
in the presence of their infant, with uncertainty and hesitation, leading
to an exacerbation of the children’s fearful reactions (Muris, Steerne-
mans, Merckelbach, & Meesters, 1996). For example, following a
socially anxious mother–stranger interaction, infants have demon-
strated more fear and avoidance with a stranger, compared with their
responses following maternal interaction with a stranger during a
neutral/pleasant condition (de Rosnay, Cooper, Tsigaras, & Murray,
2006).

In addition to maternal fear, maternal depression is potentially
capable of exerting its influence on individual differences in infant
fear development. Dysphoria and other symptoms (e.g., lack of
energy, anhedonia) can manifest themselves as emotional unavail-
ability, negative affect, and depressive cognitions, which diminish
the quality of parent–child interactions (Cummings & Davies,
1994; Downey & Coyne, 1990). As many as 15% of women
become depressed after giving birth (Kaplan, Bachorowski, &
Zarlengo-Strouse, 1999), and infancy may represent a key period

for the influence of maternal depressive symptoms on child social–
emotional development (Hammen & Rudolph, 1996), including early
fearfulness. Longitudinal studies have examined the influence of
maternal fear on child fearfulness, and relationships have been found
between maternal depressive symptoms and later infant fear during
strange situations and fear of strangers in particular (Sugawara, Kita-
mura, Toda, & Shima, 1999). Pauli-Pott, Mertesacker, and Beckmann
(2004) also found that combined maternal depression and anxiety
symptoms predicted increases in infant fearfulness.

These studies demonstrate the potential influence of maternal char-
acteristics on infant fearfulness; however, previous studies examining
the influences of maternal characteristics on infant fearfulness did not
utilize methods that allow researchers to examine how maternal
characteristics affect individual differences in the process of fear
development. Likewise, although prior studies have established infant
fear reactivity as a risk factor for later anxiety symptoms (Goldsmith,
Lemery, Aksan, & Buss, 2000; Kagan, Snidman, Zenter, & Peterson,
1999), prior investigations have not examined the contributions of
maternal characteristics to infant fear development and, subsequently,
how individual differences in fear development may account for early
risk for anxiety jointly in a single investigation. To address these
notable gaps in prior research, in the current study, we relied on latent
growth modeling (LGM), a powerful technique for analyzing devel-
opmental changes, to determine contributors (e.g., maternal charac-
teristics) to individual differences in changes in fear over the first year
of life, and to model outcomes (e.g., anxiety) associated with different
rates of change, extending the literature addressing early fear devel-
opment and subsequent links to internalizing problems. LGM offers
considerable advantages over more traditional means of examining
change, typically accomplished through either repeated-measures
analyses of variance evaluating mean-level changes or correlations
that address the degree of rank-order stability, both of which have
been criticized because of the limitations associated with these ap-
proaches in answering questions concerning developmental processes
(Halverson & Deal, 2001; Lemery, Goldsmith, Klinnert, & Mrazek,
1999; Pedlow, Sanson, Prior, & Oberklaid, 1993). Unlike these tra-
ditional techniques, LGM provides an opportunity to account for
measurement error and missing data and, perhaps most importantly, to
examine models reflecting the process of development (Duncan,
Duncan, & Strycker, 2006; McCartney et al., 2006), providing the
means to examine individual differences in the degree of stability
versus change in fearfulness, which can be anticipated on the basis of
existing theory (Kagan, 1998; Partridge, 2000; Thomas & Chess,
1977, 1989).

In the present study, we evaluated the developmental trajectory of
child fearfulness in the first year of life, using both parent report
(Study 1) and laboratory-based observations (Study 2) of children’s
fear. The latter is of particular importance given lingering concerns
regarding the limitations of parent report in the context of tempera-
ment assessment (Kagan, 1998; Rothbart & Bates, 2006; Rothbart &
Goldsmith, 1985) as well as extensive research linking maternal
depression to potential perceptual distortions and subsequent overre-
porting of negative child behaviors and emotional expressions (Fried-
lander, Weiss, & Traylor, 1986; Gartstein, Bridgett, Dishion, & Kauf-
man, 2009; Geller & Johnston, 1995; Richters & Pellegrini, 1989).
We anticipated that the overall level of fearfulness would increase
over the first year of life, consistent with studies identifying mean-
level changes in fear and that interindividual differences in the tra-
jectories of fearfulness would be observed. In addition, maternal fear
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and depressive symptoms were evaluated as contributing to initial
levels of fearfulness, as well as growth of this temperament attribute
over the first year of life. We predicted that maternal fear and
depressive symptoms would be related to the initial level and the
change in infant fear over time, thus accounting for individual differ-
ences in fear early in infancy as well as the subsequent developmental
trajectory of fear. Finally, participants in both studies were followed
into toddlerhood to examine the effect of mother’s characteristics and
early fear development on emerging symptoms of anxiety. That is,
consistent with prior literature linking fear and internalizing problems,
as well as Crockenberg and Leerkes’s (2000) proposition regarding
developmental trajectories evident in infancy and leading to later
increased risk, we anticipated that high fear early in infancy and
greater increases in fearfulness during the first year of life would be
associated with the highest levels of anxiety symptoms in toddler-

hood, with maternal characteristics also accounting for increased risk
of toddler anxiety.

Study 1

Method

Participants. A total of 158 families with a 4-month-old
infant from Washington, Oregon, Idaho, Montana, and Nevada
agreed to participate. Families were recruited through newspaper
birth announcements and hospital websites. Eleven of the con-
tacted caregivers declined participation (see Table 1 for demo-
graphic information). English-speaking primary caregivers from
diverse economic and educational backgrounds took part in this
study. Approximately equal numbers of male (43.9%) and female

Table 1
Descriptive Statistics for Study 1: Primary Caregiver and Infant Demographics; Independent and Dependent Variables

Characteristic M Range SD %

Caregiver age (in years) 30.43 20–46 4.93
Ethnicity

Caucasian 92.2%
Native American 3.2%
Hispanic/Latino 1.9%
Othera 2.4%

Living arrangement
Married 92.9%
Cohabitating 3.9%
Single 1.9%
Remarried 1.3%

Highest education attainment (in years) 15.10 8–25 2.73
Less than high school 1.5%
High school diploma 39.2%
Some college 26.9%
Bachelor’s degree 24.6%
Graduate degree 7.7%

Family income $61,072 $8,000–$130,000 $27,017
Maternal ATQ Fear 3.80 1.71–5.86 0.89
Maternal BDI Depression 8.83 0–43 7.09
Infant sex

Male infants 46.6%
Female infants 53.4%

Infant birth weight (oz.) 120.89 63–184 20.39
4-month infant fear, t(145) � �0.21, p � .05, d � .03

Male infants 2.17 1.04
Female infants 2.14 0.79

6-month infant fear, t(115) � 1.66, p � .05, d � �.31
Male infants 2.23 1.08
Female infants 2.53 0.85

8-month infant fear, t(95) � 2.57, p � .05, d � �.53
Male infants 2.39 1.00
Female infants 2.92 1.00

10-month infant fear, t(90) � 2.30, p � .05, d � �.48
Male infants 2.89 1.02
Female infants 3.38 1.01

12-month infant fear, t(74) � 1.14, p � .05, d � �.26
Male infants 2.96 0.94
Female infants 3.21 0.99

24-month toddler anxiety, t(55) � 0.43, p � .05, d � .21
Male infants 1.82 1.36
Female infants 2.17 1.91

Note. ATQ � Adult Temperament Questionnaire; BDI � Beck Depression Inventory.
a Other included participants of African American, Pacific Islander, Filipino, and Asian or Asian American ethnicity.
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(56.1%) infants were enrolled. Only families with healthy full-
term 4-month-old infants were eligible to participate; families with
infants who were premature, experienced significant medical dif-
ficulties or birth complications, or were identified as being devel-
opmentally delayed or disabled were not eligible to participate.

Measures

IBQ-R. The Infant Behavior Questionnaire—Revised
(IBQ-R; Gartstein & Rothbart, 2003) is a parent-report measure of
infant temperament, developed for use with infants between the
ages of 3 and 12 months. Scores can be obtained for 14 fine-
grained scales, including fear, and three overarching, higher order
factors (Extraversion/Surgency, Negative Affectivity, and Regula-
tion/Orienting). The Fear scale, which measures distress and/or
startle to new stimuli (e.g., “How often during the last week did the
baby startle to a sudden or loud noise?”), distress to novel stimuli
(e.g., “When visiting a new place, how often did the baby show
distress for the first few minutes?”), and sudden changes to the
environment (e.g., “How often during the last week did the baby
startle at a sudden change in body position [e.g., suddenly being
moved]?”), has demonstrated satisfactory psychometric properties
(for ages 3 to 6 months, � � .90; for ages 6 to 9 months, � � .89;
and for ages 9 to 12 months, � � .87) and represents the primary
focus of this study (Gartstein & Rothbart, 2003). Convergent
validity of the Fear scale has also been demonstrated, insofar as
this scale loaded onto the Negative Emotionality factor, together
with Distress to Limitations and Sadness, and was significantly
correlated with these two scales, designed to measure negative
emotionality (Gartstein, Knyazev, & Slobodskaya, 2005; Gartstein
& Rothbart, 2003). Evidence demonstrating predictive and con-
struct validity of this instrument is also available, including pre-
diction of toddler depressive symptoms with infant negative emo-
tionality and significant correlations between IBQ-R scales,
including Fear, and laboratory-based observation indicators (e.g.,
Gartstein & Bateman, 2008; Gartstein & Marmion, 2008).

ATQ. We used the Adult Temperament Questionnaire (ATQ;
Evans & Rothbart, 2007; Rothbart, Ahadi, & Evans, 2000) to obtain

a measure of maternal fear. Examples of Fear items include the
following: “I become easily frightened” (Item 1); “Loud noises some-
times scare me” ( Item 61); and “When I try something new, I am
rarely concerned about the possibility of failing” (Item 75; reverse
scored). Satisfactory psychometric properties, including adequate in-
ternal consistency (� � .64) and significant associations with Big
Five personality factors, have been documented for this self-report
instrument (Evans & Rothbart, 2007; Rothbart et al., 2000).

BDI-II. Maternal depressive symptoms were measured with
the Beck Depression Inventory—II (BDI-II; Beck, Steer, &
Brown, 1996; Beck, Steer, Ball, & Ranieri, 1996). The BDI-II has
been widely used in research and clinical settings as an indicator of
depressive symptoms and their severity, consistently demonstrat-
ing satisfactory reliability and validity (Beck et al., 1996). Specif-
ically, satisfactory internal consistency (� � .91), test–retest reli-
ability (one week, r � .93), and convergent validity, have been
demonstrated for this self-report measure of depressive symptoms.
In the current study, internal consistency of the BDI-II (� � .90)
was similar to that which has been observed in other reports.

Child Behavior Checklist (CBCL) for ages 1.5–5. We mea-
sured child psychopathology using the CBCL for ages 1.5 to 5
years (Achenbach & Rescorla, 2000). Of particular interest in the
current investigation was the Anxiety Problems scale. This mea-
sure has been widely used both as a psychopathology measure in
research applications and as a tool for assessing behavioral prob-
lems in clinical settings.

Procedure

Primary caregivers (i.e., mothers) were mailed initial question-
naire packets when their infants were approximately 3.5 months of
age. Initial packets contained the IBQ-R (Gartstein & Rothbart,
2003), the ATQ (Rothbart et al., 2000), the BDI-II (Beck et al.,
1996), a demographics questionnaire, and consent forms. When
infants were 6 months (n � 123), 8 months (n � 101), 10 months
(n � 97), and 12 months (n � 80) of age, primary caregivers also
completed the IBQ-R (Gartstein & Rothbart, 2003). These ages
were selected because of previous research demonstrating signif-

Table 2
Correlation Matrix of Selected Study 1 Maternal Demographics/Characteristics and Infant/Toddler Attributes

Characteristic

Maternal variable Infant variable

Age Education Income Depression Fear
4-month

fear
6-month

fear
8-month

fear
10-month

fear
12-month

fear
24-month
anxiety

Maternal variable
Age — .25�� .46�� .03 .01 �.13 �.06 �.08 .09 .06 �.13
Education — .42�� �.03 �.02 �.12 �.07 �.08 �.01 .03 �.09
Income — .03 �.06 �.17� �.09 �.04 .07 .06 �.09
Depression — .05 .03 .04 .18 .30�� .16 �.23
Fear — .13 .09 .11 .07 .08 .33�

Infant variable
4-month fear — .64�� .45�� .38�� .46�� .33��

6-month fear — .63�� .45�� .47�� .29�

8-month fear — .63�� .69�� .21
10-month fear — .74�� .14
12-month fear — .31�

Note. All maternal variables were collected when infants were 4 months of age. Sample sizes vary and correlations presented are based on listwise deletion
as opposed to latent growth modeling analyses, which estimate missing data utilizing maximum likelihood estimation.
� p � .05. �� p � .01.
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icant developmental changes in fear/behavioral inhibition over the
second half of the first year of life (Carnicero et al., 2000; Gart-
stein & Rothbart, 2003; Rothbart, 1986). Two-month assessment
intervals provided the sensitivity necessary to detect individual
differences in these fast-paced developmental changes.

All packets were completed and returned within one week of the
infant’s 4-, 6-, 8-, 10-, and 12-month “birthdays.” When toddlers
reached 24 months of age, families were sent the CBCL. A total of 60
families returned the CBCL (Table 1 displays descriptive statistics for
all demographic variables, maternal characteristics, and infant char-
acteristics; Table 2 shows associations between these variables). Fam-

ilies were compensated with $10 for their participation at each time
point. Attrition was minimized through frequent data collection ac-
tivities as well as consistent contact with the families in the intervals
between the multiple-wave assessments. Despite these efforts, not all
families completed all of the phases of the evaluation.

Missing Data

A series of missing data analyses were conducted to examine the
possibility that data were not missing completely at random. Only
one comparison, out of 35, yielded a significant difference be-
tween responders and nonresponders. Primary caregivers who
completed the 6-month assessment reported significantly higher
infant fearfulness at the previous 4-month assessment (M � 2.25)
than did primary caregivers who did not complete the 6-month
assessment (M � 1.88), t(152) � 2.29, p � .02. Differences
between responders and nonresponders were not detected in terms
of maternal age, years of education, income, BDI-II scores, or
maternal fear at any time point. Primary caregivers who responded
at the 8-, 10-, and 12-month assessments did not report signifi-
cantly different 4-month infant fear than did primary caregivers
who completed only the 4-month assessment. Finally, families
completing 24-month CBCL questionnaires were not significantly
different from families that did not return toddler CBCL evalua-
tions on maternal age, years of education, income, BDI-II scores,
maternal fear, or any evaluation of infant fear (all ps � .05). Given
these findings, missing data were handled with the use of maxi-
mum likelihood estimators. Maximum likelihood estimation draws
on available data from each participant at each time point “opti-
mally” by using an expectation-maximization algorithm to obtain

2

2.5

3

3.5

4 Month  6 Month  8 month  10 month  12 month
Assessment Point

Fe
ar Females

Males

Figure 1. Developmental trajectory of maternal-reported infant fear by gender.

Table 3
Parameter Estimates and Standard Errors for Initial Fear
Latent Growth Modeling in Study 1

Parameter Coefficienta SE

Mean intercept 1.75�� 0.017
Mean slope 0.07�� 0.004
Intercept variance 0.04�� 0.008
Slope variance 0.003�� 0.001
Covariance �0.005�� 0.002
Error variance

4-month infant fear 0.01�� 0.004
6-month infant fear 0.02�� 0.006
8-month infant fear 0.03�� 0.006
10-month infant fear 0.03�� 0.004
12-month infant fear 0.01� 0.004

a Coefficients presented are not standardized.
� p � .05. �� p � .01.
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maximum likelihood estimates (Bentler, 2004; Pettit, Keiley,
Laird, Bates, & Dodge, 2007). Of note, it has been suggested that
this method be utilized in situations in which no single variable has
greater than 90% missing data (Muthén & Muthén, 1998); missing
data at its greatest (62.5% for 24-month CBCL Anxiety Problems
scale) in the current study is well within this recommended limit.

Analytic Strategy

We carried out LGM analyses examining the growth trajectories
of infant fearfulness from 4 to 12 months of age using EQS 6.1
(Bentler, 2004). Although some of the benefits of LGM have been
mentioned above, a more detailed description of LGM and the
flexibility of this method for addressing complex multivariate
developmental questions as well as methodological requirements
for using LGM can be found in a number of sources (Byrne &
Crombie, 2003; Curran & Hussong, 2003; Duncan, Duncan, &
Strycker, 2006; Duncan, Duncan, Strycker, Li, & Alpert, 1999;
McCartney, Burchinal, & Bub, 2006). Similar to other structural
equation modeling applications, the fit of the LGM is evaluated
with fit statistics; in the present study, these included the robust
chi-square goodness-of-fit statistic, the comparative fit index

(CFI), Akaike’s information criterion (AIC), and the root mean
square error of approximation (RMSEA) (see Akaike, 1987;
Bentler, 1990; Browne & Cudeck, 1993; Raykov & Marcoulides,
2000, for complete descriptions of these fit indices, and Byrne,
2006, for a brief discussion of the advantages of the use of robust
statistics in structural equation modeling).

We used a two-step approach to LGM to address our hypotheses.
First, an initial LGM model was fit to the data without including
maternal predictors of fear or 24-month toddler anxiety in the model.
Consistent with the recommendation by Byrne and Crombie (2003),
a subsequent growth model, including predictors of infant fearfulness
intercept and slope and toddler anxiety symptoms outcome, was fit to
the data if the residuals associated with the intercept and slope were
significant. That is, maternal characteristics were examined as predic-
tors of initial levels of infant fearfulness, and changes in fear over
time, which in turn were evaluated as predictors of toddler anxiety
symptoms, if significant individual differences in these parameters
(i.e., intercept and slope) of fearfulness could be identified. With the
exception of the initial LGM, at all stages of the analyses, child gender
was entered as a covariate in the LGM models. Gender was included
because of prior studies indicating early appearing male–female dif-

1

1.5

2

2.5

3

3.5

4

4.5

4 Month 6 Month 8 month 10 month 12 month

Assessment Point

Fe
ar Minimal Symptoms 

Moderate-High Symptoms

Figure 2. Developmental trajectories of maternal-reported infant fear based on level of maternal depressive
symptoms. Maternal caregivers with minimal symptoms of depression (n � 149) and moderate to high
symptoms of depression (n � 9) were determined by clinical cut-offs on the Beck Depression Inventory—II
(0–13 � minimal; 14–19 � mild; 20–28 � moderate; 29� � high); for the purposes of this study, “minimal
symptoms” of depression were defined as scores between 0 and 19 and “moderate–high” symptoms of
depression were defined as a BDI score of 20 or higher.
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ferences on indices related to fearfulness. For example, female infants
were described as exhibiting greater hesitation in approaching novel
objects, relative to their male counterparts (Rothbart, 1988) and were
reported as manifesting significantly higher levels of fear by their
caregivers (Martin, Wisenbaker, Baker, & Huttunen, 1997). More
recently, Else-Quest, Hyde, Goldsmith, and Van Hulle (2006) con-
ducted a meta-analysis of gender differences in temperament for
infants and children, demonstrating a small but a statistically signif-
icant mean effect size of gender for fearfulness (d � �0.12), with
girls demonstrating greater levels of fear in comparison with boys.

Results

Infant fearfulness increased across the study time frame (4 months:
M � 2.14, SD � 0.91; 6 months: M � 2.39, SD � 0.99; 8 months:
M � 2.69, SD � 1.02; 10 months: M � 3.09, SD � 1.03; and 12
months: M � 3.09; SD � 0.96). The initial LGM of infant fearfulness
from 4 to 12 months of age fit the data well, robust �2(df � 10) �
14.98, p � .013; CFI � 1.00; RMSEA � .00 (90% confidence interval
[CI] � .00 to .07); AIC � �5.02. Findings indicated significant
interindividual differences in both initial levels of infant fearfulness
(z � 5.20, p � .01) and in changes in infant fear across time (z � 5.75,
p � .01). Table 3 presents unstandardized coefficients and standard
errors associated with the initial LGM.

Given the significant intercept and slope variances, we exam-
ined a subsequent LGM model, controlling for infant gender, with
maternal fear and depressive symptoms (BDI-II) as predictors of
initial levels of infant fearfulness and changes in infant fear across

time, as well as toddler anxiety symptom. Results indicated a well
fitting model, robust �2(df � 23) � 29.01, p � .14; CFI � 1.00;
RMSEA � .00 (90% CI � .00 to .04); AIC � �14.98. Infant
gender accounted for significant variance in interindividual differ-
ences in slope (z � 2.18, p � .05); although male and female
infants displayed a similar developmental trajectory (i.e., both are
increasing in fear over time), female infants had steeper increases
in fear over time than did male infants (See Figure 1). Gender
differences in initial levels of infant fearfulness were not observed
(z � �0.89, p � .05). Maternal fear did not account for variance
in initial levels of fearfulness (z � 0.73, p � .05) or variance in
changes in infant fear over time (z � �0.35, p � .05). However,
maternal depressive symptoms accounted for significant variance
in changes in infant fearfulness from 4 to 12 months of age (z �
2.06, p � .05).1 Specifically, higher maternal depressive symp-
toms/severity when infants were 4 months of age predicted in-

1 We attempted to perform this analysis controlling for family income-
to-needs and maternal education, because as noted by one of the reviewers,
these variables could mitigate the effect of maternal depressive symptoms
on the slope of infant fearfulness; however, this model failed to converge.
Thus, we reduced the model to include only the relevant demographic
variables and maternal depressive symptoms. This model fit the data well,
robust �2(19) � 26.89, p � .14; CFI � 1.00; RMSEA � .00 (90%
confidence interval � .00 to .07); AIC � �11.11, with the effects of
maternal depressive symptoms on the slope of infant fear, z � 2.37, p �
.05, remaining after accounting for the demographic variables.

Time 1 Maternal
Depression

Slope 

4-Month Infant
Fear

6-Month Infant
Fear

8-Month Infant
Fear

10-Month Infant 
Fear

Intercept

.99*

.97*

−.45*

.16*
12-Month Infant 

Fear

.87

.84

.83

.75
.81

0.00

.22

.45

.61

.88

Toddler Anxiety
24 Months

Infant Gender

−.17*

.37*
.30*

Time 1 Maternal
Fear

.14†

−.17*

.18†

Figure 3. Final standardized latent growth model of maternal report of infant fear from 4 to 12 months of age with
maternal depression as predictor of change and toddler anxiety outcome. For clarity, the constant and residuals
associated with each fear time point and the predictors have been omitted. Pathways that were not significant were
also omitted for clarity. Dashed lines from gender to other variables are included to signify that gender was controlled
for. A significant relationship between infant gender and slope of fear was observed. † p � .10. � p � .05.
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creases/steeper slopes in infant fearfulness across the 8-month time
span after accounting for infant gender (See Figure 2). Maternal
depression did not account for initial levels of infant fearfulness at
4 months of age (z � �0.51, p � .05).

Infant gender and maternal depressive symptoms did not ac-
count for significant variance in 24-month toddler anxiety symp-
toms. Consistent with predictions, a significant trend indicated that
higher reported levels of maternal fear predicted greater CBCL
Anxiety Problems scores when toddlers reached 24 months of age
(z � 1.44, p � .10). Both the intercept of infant fearfulness (z �
2.32, p � .05) and the slope of infant fear (z � 1.88, p � .05),
accounted for significant variance in toddler anxiety symptoms,
with higher initial fearfulness and steeper increases in infant fear
over time predicting greater CBCL Anxiety Problems scores (See
Table 4 for unstandardized path coefficients and standard errors;
see Figure 3 for the full LGM structural model). Together, mater-
nal characteristics, high initial levels of infant fear, and steeper,
inclining trajectories of infant fearfulness over the first year of life
accounted for 20% of the variance in toddler CBCL anxiety
problem ratings.

Discussion

Findings in Study 1 largely supported hypotheses, with greater
maternal depression symptoms predicting steeper increases in fear-
fulness over time after accounting for infant gender. Although both
male and female infants had increases in fearfulness across time,
female infants had steeper slopes (i.e., steeper increases) in
mother-reported infant fearfulness than did male infants. Maternal
fear did not emerge as an indicator of either initial levels of infant
fearfulness at 4 months of age or of changes in infant fear. Finally,
at the 24-month evaluation of toddler CBCL Anxiety Problems,
both intercept (i.e., higher initial levels) and steeper slopes (i.e.,
steeper increases) of mother-reported infant fearfulness predicted
higher toddler anxiety symptoms after accounting for infant gender
and maternal depressive symptoms. Study 1 makes methodological
contributions, with the use of LGM including both predictors of
intercept and slope factors as well as the use of intercept and slope
factors of infant fearfulness as predictors of toddler anxiety symp-
tom outcomes.

One primary limitation of Study 1 is that primary caregivers
completed questionnaires addressing their own depression and
fear, ratings of infant fearfulness, and toddler anxiety symptoms.
Although studies relying on single reporting sources continue to
make important and substantive contributions, there has been
growing debate regarding the potential limitations inherent in
reliance on single sources of data and inflation of indices reflecting
associations between variables due to source variance in particular.
Additionally, prior research has suggested that maternal depressive
symptoms may have a distorting effect on the caregivers’ percep-
tions of child behavior, leading to overreporting of difficulties
relative to other sources of information (e.g., Gartstein et al., 2009;
Youngstrom, Izard, & Ackerman, 1999). These factors should be
considered in interpreting the results of Study 1 and should be
addressed in replication/extension efforts. Thus, in Study 2 we
addressed the single source limitation of Study 1 by using labo-
ratory assessments of infant fear, conducted with an independent
sample of infants.

Study 2

Method

Participants. We recruited an independent sample of 134
English-speaking mothers with 4-month-old infants from eastern
Washington and northwestern Idaho through birth announcements
released by hospitals and published in a local newspaper as well as
the primary prevention program First Steps. First Steps provided
information about this research, along with developmental infor-
mation aimed at preventing child maltreatment, to all parents of
newborn infants in the local hospitals. Potential participants, iden-
tified through First Steps, indicating an interest in a study address-
ing temperament development were contacted by project staff.
None of the potential participants recruited through the help of the
First Steps program declined participation, whereas seven families
contacted on the basis of the published birth announcements de-
cided not to take part in this research. Family characteristics were
similar to the demographic profile of the sample obtained in Study
1 (see Table 5 for descriptive statistics; Table 6 for indices of
associations obtained in Study 2), and all participants met the same

Table 4
Parameter Estimates and Standard Errors for the Fear Latent
Growth Modeling Predictor–Outcome Model in Study 1

Parameter Coefficienta SE

Mean fear intercept 2.21�� 0.09
Intercept fear variance 0.02�� 0.005

Gender to intercept �0.03 0.03
Maternal fear to intercept 0.01 0.02
Maternal depression to intercept 0.03 0.06

Mean fear slope 0.06�� 0.02
Slope fear variance 0.002�� 0.001

Gender to slope �0.015� 0.007
Maternal fear to slope �0.002 0.004
Maternal depression to slope 0.025� 0.012

Covariance �0.003�� 0.001
Mean of gender 1.46�� 0.042
Mean of maternal fear 4.26�� 0.224

Gender to maternal fear �0.30�� 0.148
Mean of maternal depression 0.79�� 0.117

Gender to maternal depression 0.04 0.042
Maternal fear to maternal depression 0.38 0.024

Toddler anxiety
Path from gender �0.09 0.35
Path from maternal fear 0.34 0.24
Path from maternal depression �1.29 0.81
Path from infant fear intercept 3.60�� 1.55
Path from fear slope 10.76� 5.76

Error variance
Gender 0.249�� 0.003
Maternal variable

Fear 0.739�� 0.074
Depression 0.056�� 0.006

Infant variable
4-month fear 0.008�� 0.002
6-month fear 0.014�� 0.002
8-month fear 0.015�� 0.003
10-month fear 0.020�� 0.003
12-month fear 0.006�� 0.003
Toddler anxiety 1.871�� 0.314

a Coefficients presented are not standardized.
� p � .05. �� p � .01.

658 GARTSTEIN ET AL.

Th
is

 d
oc

um
en

t i
s c

op
yr

ig
ht

ed
 b

y 
th

e 
A

m
er

ic
an

 P
sy

ch
ol

og
ic

al
 A

ss
oc

ia
tio

n 
or

 o
ne

 o
f i

ts
 a

lli
ed

 p
ub

lis
he

rs
.  

Th
is

 a
rti

cl
e 

is
 in

te
nd

ed
 so

le
ly

 fo
r t

he
 p

er
so

na
l u

se
 o

f t
he

 in
di

vi
du

al
 u

se
r a

nd
 is

 n
ot

 to
 b

e 
di

ss
em

in
at

ed
 b

ro
ad

ly
.



inclusion criteria specified in Study 1 (i.e., healthy, full-term
infants were eligible to participate). Caregivers were compensated
with $20 for participation in each assessment (i.e., at 4, 8, 10, 12,
and 24 months of age).

Questionnaires. The ATQ (See Study 1) was used to obtain a
measure of primary caregiver fear, and the Parenting Stress Index
(PSI) Depression scale was used to address maternal depression.
The PSI has been shown to have acceptable content, concurrent,
and construct validity, with adequate internal consistency and
test–retest reliability (e.g., with rs ranging from .88 to .96; Abidin,
1995); the instrument assesses parental characteristics other then
symptoms of depression, along with some aspects of the parent–
child relationship. The ability to evaluate these additional variables

led to the subsequent inclusion of the PSI, rather than the BDI, as
in Study 1. High scores on the PSI Depression scale have been
associated with the presence of clinically significant parental de-
pression (Webster-Stratton & Hammond, 1988) and linked to child
behavior problems (Gartstein & Sheeber, 2004). The Depression
scale of the PSI, utilized in this study, has also demonstrated
adequate psychometric characteristics (� � .84). Caregivers com-
pleted a demographics questionnaire, which was similar in content
and scope to the questionnaire utilized in Study 1. Finally, the
CBCL was administered to measure toddler anxiety problems
(Achenbach & Rescorla, 2000).

Laboratory fear assessment. Study 2 used a laboratory ob-
servation procedure to evaluate infant temperament. Standardized

Table 5
Descriptive Statistics for Study 2: Primary Caregiver and Infant Demographics; Independent and Dependent Variables

Variable M Range SD %

Age (years) 28.67 20–42 5.27
Ethnicity

Caucasian 91.9%
African American 3.7%
Asian 2.9%
Hispanic/Latino 1.5%

Living arrangement
Married 93.1%
Divorced/separated 1.6%
Single 3.8%
Remarried 1.5%

Highest education attainment 15.87 years 10–20 years 2.29 years
Less than high school 2.8%
High school diploma 6.4%
Some college 26.2%
Bachelor’s degree 39.7%
Graduate degree 24.8%

Family income
$0–$7,000 5.2%
$7,001–$10,000 3.0%
$10,001–$13,000 5.2%
$13,001–$16,000 4.5%
$16,001–$20,000 9.0%
$20,001–$30,000 10.4%
$30,001–$50,000 29.9%
$50,001–$75,000 17.2%
Over $75,000 15.7%

Maternal ATQ Fear 3.76 1.57–6.00 0.96
Maternal PSI Depression 18.31 9–41 4.97
Infant sex

Male 50.8%
Female 49.2%

8-month infant fear, t(91) � 0.48, p � .05, d � �.10
Male infants 3.30 1.86
Female infants 3.47 1.61

10-month infant fear, t(89) � 2.36, p � .05, d � �.49
Male infants 3.94 2.19
Female infants 5.19 2.81

12-month infant fear, t(90) � 1.06, p � .05, d � �.22
Male infants 6.07 2.73
Female infants 6.68 2.80

24-month toddler anxiety, t(77) � �1.24, p � .05, d � .29
Male infants 2.46 2.02
Female infants 1.95 1.58

Note. Female infants were significantly higher on laboratory evaluated fear at 10 months of age, t(89) � 2.36, p � .05; female and male infants were
not significantly different on fear at 8 or 12 months of age nor was there a gender difference on 24-month toddler anxiety. ATQ � Adult Temperament
Questionnaire; BDI � Beck Depression Inventory.
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laboratory fear assessments were conducted with infants when
they were 8, 10, and 12 months of age. The Lab-TAB (Tempera-
ment Assessment Battery) “scary masks” episode was used (Gold-
smith & Rothbart, 1996), in which a series of four masks were
presented to the infant sitting in a high chair in front of an
enclosure with a curtain, lifted to reveal the masks in order. Each
presentation lasted 10 s; the child’s mother was seated to the side
and slightly behind the child. All mothers were instructed not to
comment on or react to the masks or to their infants’ responses to
the masks. This procedure has been consistently found to be
reliable and valid, with interrater agreement for Lab-TAB episodes
ranging from 88% to 99%. We conducted the evaluation of inter-
rater agreement with the current sample by computing indices of
agreement among pairs of coders for each individual coded be-
havior (e.g., distress vocalizations) used in the context of the
Lab-TAB and described in detail below, providing satisfactory
reliability estimates (intraclass correlations ranged from .52 to .98;
mean r � .76). More specifically, depending on the guidelines

followed for reliability estimates, the intraclass correlations ob-
tained in this investigation ranged from “moderate” to “almost
perfect” (Landis & Koch, 1977) or from “fair” to “substantial”
according to more contemporary criteria recommended by Shrout
(1998). The mean intraclass correlation falls within the “sub-
stantial” category (Landis & Koch, 1977) and under Shrout’s
“moderate” category of reliability.

Manifestation of fearful reactivity and affect, including the
intensity of facial fear, distress vocalizations, bodily fear, and
escape behaviors were coded by trained research assistants who
were blind to the purpose of the current investigation. Intensity of
body and facial fear, distress vocalizations, and escape behaviors
were rated according to a predetermined set of criteria. For exam-
ple, intensity of body fear was judged on the basis of the following
scale: 0 � no sign of body fear; 1 � decreased activity: an
apparent and/or sudden decrease in the activity; sense of body
apprehension and ambiguous body fear; 2 � tensing: visible
tensing of the muscles, associated with decreased activity; 3 �

Table 6
Correlation Matrix of Selected Maternal Demographics/Characteristics and Infant/Toddler Attributes

Characteristic

Maternal variable Infant variable

Age Education Incomea Depression Fear 8-month fear 10-month fear 12-month fear 24-month anxiety

Maternal variable
Age — .16 .33�� .13 �.10 .15 .08 .10 .09
Education — .01 �.01 �.02 �.01 �.20� �.14 �.03
Income — �.16 �.08 .03 .11 .07 �.11
Depression — .31�� �.14 .01 .16 .18
Fear — �.05 .11 .13 .16

Infant variable
8-month fear — .37�� .21� �.14
10-month fear — .57�� .19
12-month fear — .16

Note. All maternal variables were collected when infants were 4 months of age. Sample sizes vary and correlations presented are based on listwise
deletion.
a Correlations between income and other variables are Spearman rank order correlations.
� p � .05. �� p � .01.

Table 7
Correlation Matrices of Laboratory Infant Fear Measures

Variable
Intensity
of fear

Intensity of
distress, vocal

Intensity of
bodily fear

Intensity
of escape

8-month infant fear

Intensity of fear — .80�� .63�� .37��

Intensity of distress, vocal — .58�� .29��

Intensity of bodily fear — .25��

10-month infant fear

Intensity of fear — .61�� .49�� .28��

Intensity of distress, vocal — .71�� .43��

Intensity of bodily fear — .31��

12-month infant fear

Intensity of fear — .54�� .21� .44��

Intensity of distress, vocal — .66�� .54��

Intensity of bodily fear — .21�

� p � .05. �� p � .01.
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freezing or trembling: tensing of the entire body with no motion, or
trembling due to extreme muscular tension; all ratings were as-
signed every 5 s and averaged over the 5-s epochs. Interclass
correlations for the research assistants trained in the coding system
were computed on the basis of these ratings. That is, ratings
provided by pairs of observers were correlated, indicating gener-
ally satisfactory agreement. Because these indices of fear were

significantly related to each other at each observation (See Table 7),
indices of bodily fear, escape behaviors, intensity of fear, and
distress vocalizations were summed at each time point (i.e., at 8,
10, and 12 months of age) to create a fear composite.

Procedure

Initial packets containing the ATQ, the PSI, and consent forms
were sent to families when infants were 3.5 months of age. All
questionnaires were completed within one week of the infant’s
4-month “birthday.” Infants were invited to the laboratory to
complete fear assessments when they were 8 months (n � 102), 10
months (n � 97), and 12 months (n � 107) of age. Primary
caregivers of infants enrolled in the previous evaluations (n � 85)
completed the CBCL, which included the Anxiety Problems sub-
scale, when their toddlers reached 24 months of age. The same
analytic strategy used in Study 1 was applied in Study 2.

Results

Missing data. Families completing the 8-, 10-, and 12-month
laboratory fear assessments did not differ from families that only
completed the 4-month assessment of demographic and maternal
characteristics (i.e., PSI Depression and ATQ Fear; all ps � .05).

2

3

4

5

6

7

8

htnom 21htnom 01htnom 8

Assessment Point

Fe
ar Below 89th Pecentile

90th Percentile or Higher

Figure 4. Developmental trajectories of laboratory-assessed fear based on level of maternal depressive
symptoms. Percentiles, based on corresponding raw scores, for the Depression scale from the Parenting Stress
Index were available. Those that fell at or below the 89th percentile (n � 126) were considered to have minimal
symptoms of depression, whereas those that fell above the 90th percentile (n � 8) were considered to have
clinically meaningful levels of depressive symptoms.

Table 8
Parameter Estimates and Standard Errors for Initial Fear
Latent Growth Modeling in Study 2

Parameter Coefficienta SE

Mean intercept 3.39�� 0.15
Mean slope 1.49�� 0.13
Intercept variance 2.51�� 0.49
Slope variance 2.05�� 0.26
Covariance �0.75�� 0.23
Error variance

8-month infant fear 0.53 0.48
10-month infant fear 4.17�� 0.59
12-month infant fear 0.05 0.74

a Coefficients presented are not standardized.
�� p � .01.
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Infants who completed the 10- and 12-month fear laboratory
assessments were not different from infants who did not complete
the 10- and 12-month fear laboratory assessments in terms of
8-month laboratory assessed fear (all ps � .05). Families/toddlers
completing the 24-month toddler Anxiety Problems scale of the
CBCL did not differ from families who failed to complete the
24-month CBCL evaluation in terms of infant gender, maternal
age, education, depression, or fear nor did they differ on any of the
laboratory fear assessments when infants were 8, 10, or 12 months
of age (all ps � .05). Thus, the same missing data procedure, MLE,
used in Study 1 was used in Study 2.

Latent growth modeling analyses. Consistent with findings
in Study 1, infant fearfulness demonstrated increases from 8 to 12
months of age (8 months: M � 3.43, SD � 1.75; 10 months: M �
4.66, SD � 2.62; and 12 months: M � 6.36, SD � 2.84). The
initial LGM examining the development of laboratory-assessed
infant fear from 8 to 12 months of age provided a good fit to the
data, robust �2(df � 1) � 0.88, p � .35; CFI � .98; RMSEA � .00
(90% CI � .00 to .24); AIC � �1.11. Identical to the findings in
Study 1, significant variance in initial status of infant fear (z �
5.10, p � .01) and change in infant fear (z � 7.82, p � .01) were
present, indicating significant interindividual differences in initial
levels and change in fearfulness across time (Table 8 displays
unstandardized coefficients and standard errors for the Study 2
initial fear model).

The final LGM, with maternal predictors and toddler anxiety
problems outcome, controlling for infant gender, also fit the data
well: �2(df � 6) � 9.26, p � .001; CFI � 1.00; RMSEA � .06

(90% CI � .00 to .15); AIC � �2.74. Consistent with findings in
Study 1, greater number/intensity of maternal depressive symp-
toms predicted steeper increases in infant fear from 8 to 12 months
of age after controlling for infant gender, z � 2.30, p � .052 (see
Figure 4). Infant gender, maternal fear, and maternal depressive
symptoms did not account for significant variance in the initial
levels of infant fear (i.e., intercept; zs � �1.19, 0.63, and �1.78,
ps � .05, respectively), and infant gender and maternal fear did not
account for variance in changes in infant fear over time (i.e., slope;
z � �0.45 and 0.73 ps � .05, respectively). Also consistent with
findings from the first study, the slope of infant fearfulness was a
significant predictor of toddler anxiety symptoms, z � 2.08, p � .05,
with faster increases in fearfulness predicting greater frequency/
intensity of mother-reported toddler anxiety symptoms. There was
a trend for higher maternal fear to predict increased toddler anxiety

2 Similar to the approach we took in Study 1, to address the question of
the effects of demographic variables on the association between maternal
depressive symptoms and the slope of infant fear, we conducted analyses
on a reduced model containing only family income (above/below $30,000
per year necessitated by the ordinal nature of the available data), maternal
education, and maternal depressive symptoms, which we found to fit the
data well, robust �2(6) � 10.09, p � .12; CFI � .97; RMSEA � .05 (90%
CI � .00 to .15); AIC � �1.91. Consistent with the results reported for
Study 1, Study 2 findings also indicated that the effects of maternal
depressive symptoms on the slope of infant fear remained after accounting
for the potential influence of relevant demographic variables, z � 2.58,
p � .05.

Time 1 Maternal
Depression

Slope 

8-Month Infant
Fear

10-Month Infant
Fear

12-Month Infant 
Fear

Intercept

.97*

.96*

.22*

−.28*

.87

.57

.52

.00

.51

.95

Infant Gender

Toddler Anxiety
24 Months

.24*

Time 1 Maternal
Fear

.13†

.13*

Figure 5. Final standardized LGM of laboratory assessed infant fear from 8 to 12 months of age with maternal
depression as predictor of change and toddler anxiety outcome. For clarity, the constant and residuals associated
with each fear time point and the predictors have been omitted. Pathways that were not significant were also
omitted for clarity. Dashed lines from gender to other variables are included to signify that gender was controlled
for. Significant relationships between gender and other variables were not observed. † p � .10. � p � .05.
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symptoms (z � 1.31, p � .10), whereas, infant fear intercept, child
gender, and maternal depressive symptoms did not account for a
significant amount of variance in the toddler anxiety symptoms
(zs � �0.81, 0.78, and 0.59, ps � .05, respectively). Collec-
tively, predictors in this model accounted for 12.5% of the
variance in toddler CBCL Anxiety Problems ratings (see Figure 5
and Table 9).

Discussion

The findings of Study 1 were largely replicated in Study 2, in
which we used laboratory-assessed infant fear rather than relying
solely on maternal report. In Study 2, steeper increases in
laboratory-evaluated infant fearfulness were predicted by higher
maternal scores on the PSI Depression scale; maternal depressive
symptoms did not predict initial levels of laboratory-assessed
infant fear. Consistent with findings in Study 1, maternal fear did
not contribute to the development of infant fearfulness in the first
year of life. Lastly, although initial levels of laboratory-evaluated
infant fear did not predict toddler anxiety, a steeper change (i.e.,
more rapid acceleration) in laboratory-evaluated infant fear be-

tween 8 and 12 months of age emerged as a significant predictor
of increased toddler anxiety symptoms, consistent with the find-
ings obtained in Study 1.

The converging results obtained in the present investigation are
particularly noteworthy given the difference between evaluation of
infant fearfulness in Study 1 and 2 and the fact that associations
between parent report and observation-based methods are typically
low to moderate (Kochanska, Murray, & Coy, 1997; Rothbart &
Goldsmith, 1985). In addition, the second investigation relied on a
different measure of maternal depressive symptoms. Although the
latter could be viewed as a limitation, the consistent nature of
observed results appears even more compelling in light of this
discrepancy.

General Discussion

The two studies reported in the current investigation make
important contributions to understanding infant fear development,
maternal characteristics that affect individual differences in devel-
oping infant fearfulness, and, consistent with the recognized im-
portance of early unfolding developmental trajectories (e.g.,
Crockenberg & Leerkes, 2000), the impact of individual differ-
ences in fear development on early anxiety problems. Additional
methodological contributions of this research, a function of our use
of the LGM analytic strategy and different measurement ap-
proaches across the two studies, should also be noted. Each of
these identified contributions is therefore discussed below, fol-
lowed by suggestions for extending the present findings, which
would address the limitations of this research while capitalizing on
the strengths of the analytic approach used in this investigation.

Fear Development

Fear, evaluated with mother report (i.e., Study 1) and laboratory
observations (i.e., Study 2), increased in a linear fashion over the
first year of life. Lower levels of fearfulness observed earlier in the
first year of life gave way to steady increases in fear over time.
These findings are largely consistent with previous studies (e.g.,
Carnicero et al., 2000; Rothbart, 1986, 1988; Scarr & Salapatek,
1970), which demonstrated mean level increases in fear, particu-
larly in the latter half of the first year of life, extending prior work
by examining individual differences in the developmental trajec-
tory of infant fear. Results of the first study suggest that infants
initially lower in fearfulness at 4 months of age experienced
steeper increases in fear from 4 to 12 months of age relative to
infants with initially higher levels of fear, as indicated by the
significant, negative covariance between fear intercept and slope.
This same pattern of results was observed in the second study.
Although we did not generate a priori hypotheses regarding the
relationship between the initial levels of fearfulness and subse-
quent growth of this attribute, it is a convention in the LGM
framework to include the covariance between the slope and the
intercept unless theoretical or conceptual reasons dictate other-
wise, as important individual differences may be captured by this
parameter. In the context of the present investigation, it may be
that this association identifies variability in behavioral manifesta-
tions of fear that reflect individual differences in the developmen-
tal time frame of the underlying physiological mechanisms asso-
ciated with the fear response, for example, the “coming online” of

Table 9
Parameter Estimates and Standard Errors for Maternal
Predictors of Fear Development and Toddler Anxiety Outcome
in Study 2

Parameter Coefficienta Standard error

Mean fear intercept 5.70�� 1.12
Intercept fear variance 1.99�� 0.37

Gender to intercept �0.35 0.29
Maternal fear to intercept 0.11 0.17
Maternal depression to intercept �0.54 0.30

Mean fear slope �0.90 1.01
Slope fear variance 1.64�� 0.23

Gender to slope �0.12 0.25
Maternal fear to slope 0.10 0.14
Maternal depression to slope 0.52�� 0.22

Covariance �0.51�� 0.19
Mean of gender 1.48�� 0.04
Mean of maternal fear 4.01�� 0.29

Infant gender to maternal fear �0.16 0.18
Mean of maternal depression 3.13�� 0.29

Gender to maternal depression 0.19 0.10
Maternal fear to maternal depression 0.21�� 0.06

Toddler anxiety
Path from gender 0.29 0.37
Path from maternal fear 0.24 0.18
Path from maternal depression 0.16 0.27
Path from fear intercept �0.10 0.12
Path from fear slope 0.33� 0.16

Error variance
Gender 0.25�� 0.02
Maternal variable

Fear 0.87�� 0.11
Depression 0.26�� 0.04

Infant variable
8-Month infant fear 0.69 0.43
10-month infant fear 3.09�� 0.61
12-month infant fear 0.96 0.67
Toddler anxiety 2.74�� 0.36

a Coefficients presented are not standardized.
� p � .05. �� p � .01.
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the behavioral inhibition system, linked with fear reactivity (Gray,
1991). That is, infants who experience later maturation of these
underlying mechanisms, and thus lower levels of fearfulness at 4
months of age, may quickly make up for this lagging fear devel-
opment, as evidenced by steeper trajectories of fear in the first year
of life. Alternatively, this pattern of results may indicate that
infants with higher fear at 4 months are those who are tempera-
mentally inclined to fearfulness very early in life, regardless of
environmental influence, and may further indicate that this incli-
nation does not undergo a great deal of change relative to other
infants. These and other potential interpretations of the association
between initial levels of and changes in infant fearfulness over the
first year of life await future investigation. However, consistent
findings pertaining to this association observed in the two studies
relying on different methods in assessing fear make measurement-
related explanations, such as an insufficient ceiling or regression to
the mean, appear less plausible. It should be noted that models
including effects that explain individual differences in initial fear-
fulness and in changes in fear over time statistically account for the
covariation between the intercept and slope; thus, the intercept–
slope association does not appear to diminish the effect of the
examined predictors (i.e., maternal depression).

The effect of gender, although not central to the hypotheses of the
present investigation or observed consistently across the two studies,
deserves some discussion. In Study 1, gender accounted for a signif-
icant portion of the variance in interindividual differences in the slope,
but not the intercept, indicator of fearfulness. Steeper increases in fear
reactivity were demonstrated for female, relative to male, infants. A
similar trend was observed in Study 2; however, the latter effect of
gender on individual differences in the slope of fearfulness did not
reach statistical significance. We are not aware of prior studies dem-
onstrating gender differences in the trajectories of fear, but results of
this study are consistent with prior research noting higher levels of
fearfulness for female infants. It may be that this noted gender
difference is at least, in part, a function of the methodological ap-
proach utilized in temperament assessment. That is, parent report has
been shown to produce higher fearfulness scores for female, relative
to male, infants, whereas this difference did not emerge in laboratory
observations (Self et al., 2006). On the other hand, the gender differ-
ence noted in the study may parallel considerable evidence demon-
strating that anxiety levels tend to be higher for females than males
across development, independent of the measurement approach (Bijl
et al., 1998; Degnan & Fox, 2007; U.S. Department of Health and
Human Services, 1999). Insofar as such differences have been under-
stood to involve a biologically based sex-linked vulnerability, this
type of a predisposition may also contribute to the pattern of findings
observed in this study.

Maternal Influences

Results of the present investigation provided information not
only regarding interindividual differences in fear growth trajecto-
ries in infancy but also concerning predictors contributing to these
fear trajectories. Specifically, support was found for the effect of
maternal depressive symptoms on fear development, after account-
ing for the association between initial fear and changes in fear over
time. Higher scores on measures of maternal depressive symptoms
were linked with steeper slopes/increases in infant fearfulness over
time. However, maternal depression was not linked to the initial

level of infant fearfulness, and caregiver fear was not associated
with infant fear (initial levels or changes over the first year of life).
These findings are consistent with earlier studies indicating the
importance of maternal depressive symptoms in relation to child
fearfulness (e.g., Pauli-Pott et al., 2004; Sugawara et al., 1999) and
extend existing research by addressing a number of earlier meth-
odological limitations. For example, Sugawara et al. (1999), rely-
ing exclusively on parent report, included only two temperament
evaluations (at 6 and 18 months of age). Thus, the investigators
were not able to examine developmental trajectories of fear reac-
tivity or generalizability of their results to sources of information
other than primary caregivers. Although Pauli-Pott et al. (2004)
included observational and parent-report indices of infant temper-
ament, obtained at three time points during the first year of life,
these authors examined the contribution of maternal characteristics
to static temperament ratings, rather than to growth indices, and
did not address relationships between fearfulness ratings and later
child anxiety symptoms. Thus, the present study addresses meth-
odological limitations in prior investigations by directly modeling
change in infant fear and the effects of maternal depressive symp-
toms on infant fearfulness over time, with inclusion of toddler
anxiety symptoms as an outcome.

The link between maternal depressive symptoms and changes in
infant fear is potentially an important key to gaining greater
understanding into developmental processes related to fearfulness.
At the physiological level, underlying mechanisms have been
suggested for the process whereby infants of depressed mothers
become increasingly negative and fearful. Nelson and Bosquet
(2000) suggested that exposure to increased levels of maternal
negative affect may lead to enhancement of neuronal groups
associated with withdrawal behavior and negativity, a process that
likely takes a considerable amount of time to unfold, which may
explain findings in the current study related to the effects of
maternal depressive symptoms on infant fear development that
emerge over the first year of life.

Alternatively, a mechanism underlying the relationship between
maternal depressive symptoms and increases in child fearfulness
may involve the mother–child interactional context. Field et al.
(1988), for example, found that dysphoric mothers and their babies
showed less positive behavior during interactions, and infants
whose mothers experienced symptoms of depression displayed a
depressed style of interacting with strangers compared with babies
of nondepressed parents. Consistent with Field’s observations,
Cohn, Campbell, Matias, and Hopkins (1990) reported that de-
pressed mothers were described as more negative (i.e., irritable,
disinterested, etc.) in their interactions with infants. Other inves-
tigators have also found that interactions of depressed mothers and
their infants were less contingent and emotionally attuned in
comparison with mothers considered free of postnatal depressive
symptoms (e.g., Stanley, Murray, & Stein, 2004). Existing studies
indicate that on the one hand, sensitive/emotionally attuned
mother–infant interactions provide a context wherein the child’s
signals of distress lead to soothing and care; on the other hand,
when the child is distressed and the caregiver is not responsive
(i.e., the child does not experience a world in which his or her
signals lead to soothing), more intense negative reactions can be
expected from the infant in fear-inducing situations. Thus, nonre-
sponsive parent–child interactions may serve as the mechanism, or
at least represent one of the pathways, by which maternal symp-
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toms of depression influence the developmental trajectories of
infant fear (e.g., Crockenberg & Leerkes, 2006). Collectively, the
current findings and prior research suggest that the effects of
repeated, nonresponsive caregiving in the context of infant emo-
tional distress and fear reactivity, which results from maternal
depressive symptoms, accumulate over time, leading to steeper
than typical increases in infant fearfulness and reactivity. Future
investigations will need to extend the findings of the current study
by examining changes in parent–infant interactions, maternal de-
pressive symptoms, and infant fearfulness over time, in a single
study or in a series of studies, to conclusively evaluate the role of
the potential mechanisms discussed above. Other possible mech-
anisms, involving marital discord and/or multiple demographic
correlates (e.g., socioeconomic status, education) previously
linked with depression (e.g., Cummings & Davies, 1994; Downey
& Coyne, 1990) should also be incorporated into future studies
investigating changes in infant fearfulness, as well as other emo-
tion and emotion regulation attributes. In particular, although in
the current study, we were able to demonstrate that the effects of
maternal depression on the trajectory of infant fear remained after
accounting for these demographic variables, lower levels of edu-
cational attainment and socioeconomic status/family income back-
ground were not widely represented in our community samples. If
demonstrated, these mechanisms would provide further support for
the psychobiological temperament theory, as described by Roth-
bart and colleagues (e.g., Rothbart & Derryberry, 1981), as well as
other accounts of temperament, which suggest an openness of
temperament development to environmental influences.

It should also be noted that the present study failed to yield
significant findings for maternal fear, despite the fact that this
maternal attribute is most proximal, phenotypically and genotyp-
ically, to infant fearfulness. It is possible that caregiver anxiety, the
clinical condition most closely linked with fearful temperament
(e.g., Crockenberg & Leerkes, 2006; Moffitt et al., 2007), repre-
sents a more viable predictor of infant fear and its development.
Alternatively, this domain of parent functioning (i.e., fear and/or
anxiety symptoms) may not be as important as maternal depression
in explaining infant fear development; however, these explanations
await future research.

Psychopathology

Implications of the present findings for developmental psycho-
pathology should also be noted. Our results are consistent with
prior reports noting that early manifestations of fearfulness are
predictive of internalizing symptoms emerging later in childhood.
Schwartz, Snidman, and Kagan (1999), for instance, reported that
inhibited temperament observed in the second year of life pre-
dicted increased levels of generalized social anxiety. Infants de-
scribed as “high reactive” in this domain of temperament were also
at elevated risk for overall anxiety symptoms in the preschool
period (Kagan et al., 1999). Similarly, Crockenberg, and Leerkes
(2006) found that high reactivity to novelty in infancy predicted
anxious child behavior later; however, this effect was noted in
conjunction with child withdrawal and poor attention control, and
only when mothers were less engaged or less sensitive. Lengua
(2006) also examined the contribution of fear, along with other
temperament domains, to psychopathology in school-age children,
demonstrating that higher levels of fear and irritability, along with

decreases in effortful control, were linked to internalizing and
externalizing behavior problems. Fear, in particular, was strongly
related to higher levels of internalizing difficulties. The current
investigation extends prior work by examining the effects of a
developmental process, operationalized as changes in infant fear
over time, rather than predictors based on static indices of this
domain of reactivity, to early manifestations of anxiety. In doing
so, this research contributes to the growing literature suggesting
that temperament represents a key set of child related risk and
protective factors in models of developmental psychopathology
(e.g., Frick, 2004; Muris & Ollendick, 2005) and also contributes
to the emerging literature suggesting that change in temperament
constructs is critical to understanding the role of temperament in
models of psychopathology (e.g., Lengua, 2006). Future research
may be able to establish a range of fearfulness that leads to clinical
levels of anxiety problems predictably enough to warrant early
identification of at-risk infants and intervention efforts.

Evidence obtained in the current investigation suggests that
more frequent and severe symptoms of maternal depression, even
at largely subclinical levels in a community sample, nonetheless
contribute to increases in infant fear reactivity over the course of
the first year of life, which in turn, leads to increased symptoms of
toddler anxiety. Thus, results of the present study suggest some
pathways for addressing fear acceleration and its adverse effects
(i.e., increased risk for later anxiety) indirectly, through parent/
parenting attributes. First, alleviating symptoms of maternal de-
pression and related difficulties may help to prevent rapid, non-
normative increases in infant fearfulness. The parent– child
interaction dynamic linked with maternal depression could also be
addressed directly, in an attempt to improve the quality of early
social exchanges. A number of interventions have been docu-
mented as effective in increasing parental sensitivity and child
attachment security (van IJzendoorn, Bakermans-Kranenburg, &
Juffer, 2005) and may also prove effective in preventing increases
in infant fearfulness. Treatment outcome research conducted by
van den Boom represents one of the most widely cited examples of
this type of an intervention (Ziv, 2005). Although this program
was aimed at increasing the security of attachment in irritable
infants (van den Boom, 1994, 1995), similar positive results have
been reported for interventions in which children were not selected
on the basis of temperament profiles (e.g., Berlin, 2005).

Our reliance on a community sample also indicates that more
frequent and severe depressive symptoms in nonclinical, relatively
low-risk populations are nonetheless important in understanding
social–emotional functioning of offspring, suggesting that preven-
tative efforts should not be limited to groups of families already
identified as at-risk (e.g., clinical samples, federal assistance re-
cipients, families with documented child protective service con-
tacts). In the absence of these additional family risk factors,
because of the nature of our sample, infant fearfulness nonetheless
emerged as an important risk factor for later internalizing type
difficulties.

Methodological Contributions

The current investigation adds to the growing literature using
LGM and is one of the few studies to date to use LGM to examine
temperament development (see Bridgett et al., 2009; Lengua,
2006; and Partridge & Lerner, 2007, for other examples). This
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study also demonstrates the usefulness of a developmental
process–oriented type of modeling approach. Using LGM to un-
derstand factors influencing fear development and how fear devel-
opment influences the emergence of anxiety symptoms addresses
questions related to the mechanisms underlying developmental
change. The present study also has measurement implications.
Namely, the IBQ-R, a parent-report measure, captured fear develop-
ment similarly to laboratory-assessed infant fear, and both measure-
ment procedures demonstrated remarkable consistency in their pre-
dictions of later toddler anxiety problems. These convergent results
suggest that the IBQ-R is a promising instrument to use in conjunction
with laboratory-based indicators of temperament or, when such ob-
servational indicators are not available, at least in the domain of
fearfulness. It should be noted, however, that the generalization of
support for the validity of the IBQ-R and its laboratory counterpart
provided in the context of this study should be exercised with care for
populations dissimilar from the present sample.

Limitations

A number of limitations of the present study should be dis-
cussed. First, the assessments carried out in the two studies were
not entirely consistent in terms of the type of measurement of fear,
time of assessment, or evaluation of maternal depressive symp-
toms. However, in some respects, these dissimilarities make the
consistent findings linking increased symptoms/severity of depres-
sion to increases in/steeper slopes of fear during infancy observed
in the present investigation even more compelling. Second, al-
though some of the most salient maternal characteristics were
included in the predictor–outcome models, additional parent char-
acteristics and parent–child interaction factors (e.g., anxiety, sen-
sitivity/responsiveness) were not examined in this study but may
be potentially important in understanding the development of
infant fearfulness and risk for early manifestations of anxiety and
should be considered in future research. Inclusion of parent–child
interaction and parenting constructs would enable researchers to
examine mechanisms involved in control-focused theories of anx-
iety disorder etiology (Chorpita & Barlow, 1998). For example,
Chorpita and Barlow suggested that greater frequencies of sensi-
tive, contingent parent–child interactions produce multiple oppor-
tunities for the child to experience control in this interactional
context, potentially reducing the risk for the development of anx-
iety symptoms.

Limitations associated with the sample utilized in the present
investigation should also be noted. First, although families partic-
ipating in this research are representative of the included geo-
graphic regions, our results should be generalized with care to
more diverse populations, and future research should include a
larger proportion of minority families and those experiencing
socioeconomic challenges. The latter would permit future studies
to examine the contribution of demographic factors linked with
depression to the relationships examined in this study. Second,
attrition represents another limitation and is a function of the
longitudinal nature of this study. However, it is important to note
that there were minimal differences between families who re-
mained in the study and those choosing to discontinue their par-
ticipation. Given the converging findings in Studies 1 and 2, it
appears that LGM may be robust to moderate levels of missing
data when missing data is handled with MLE. Additional limita-

tions involve the instruments used in the assessment of fearfulness.
For example, the evaluation of infant fearfulness could be ex-
panded to include both parent-report and observational measures,
forming multimethod constructs, along with physiological mea-
surements, which may be particularly important in increasing our
understanding of the role of the development of the underlying fear
circuits. Moreover, in the present study, we did not address ma-
ternal negative emotionality other than symptoms of depression
and maternal fearfulness nor did we compare clinically depressed
mothers with nondepressed mothers, and future research should
examine whether negative emotionality in general, or a diagnosed
depressive disorder, play the same role in shaping the growth of
infant fear trajectory. In addition, parental anxiety, and possibly
other forms of symptoms and psychopathology, should be incor-
porated in future research. Developmental trajectories of additional
domains of temperament (e.g., positive emotionality) should be
examined, possibly in conjunction with parent and family charac-
teristics, in future research.

Conclusion

Despite some of the limitations noted above, the present study
makes several notable contributions to the current understanding
of early fear development and the ways in which maternal char-
acteristics, such as depressive symptoms, can shape early devel-
opment of emotions over time. Furthermore, these findings have
important implications for the role of fear development in the
emergence of early anxiety problems and illustrate the importance
of using statistical and methodological techniques (e.g., LGM) that
can capture complex developmental processes. Building on these
findings and incorporating recommendations outlined above, fu-
ture research will further enhance understanding of early fearful-
ness and developmental processes associated with increased risk
for internalizing problems, collectively leading to improved early
intervention and prevention efforts conducted with the apprecia-
tion for the complex interplay between parental, family, and social
factors affecting early manifestations of temperament and subse-
quent risk for psychopathology.
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Côté, S., Tremblay, R. E., Nagin, D. S., Zoccolillo, M., & Vitaro, F. (2002).
Childhood behavioral profiles leading to adolescent conduct disorder:
Risk trajectories for boys and girls. Journal of the American Academy of
Child and Adolescent Psychiatry, 41, 1086–1094.

Crockenberg, S. C., & Leerkes, E. M. (2000). Infant social and emotional
development in family context. In C. H. Zeanah, Jr. (Ed.), Handbook of
infant mental health (2nd ed., pp. 60–90). New York: Guilford Press.

Crockenberg, S. C., & Leerkes, E. M. (2006). Infant and maternal behavior
moderate reactivity to novelty to predict anxious behavior at 2.5 years.
Development and Psychopathology, 18, 17–34.

Cummings, E., & Davies, P. (1994). Maternal depression and child devel-
opment. Journal of Child Psychology and Psychiatry, 35, 73–112.

Curran, P. J., & Hussong, A. M. (2003). The use of latent trajectory models
in psychopathology research. Journal of Abnormal Psychology, 112,
526–544.

de Rosnay, M., Cooper, P. J., Tsigaras, N., & Murray, L. (2006). Trans-
mission of social anxiety from mother to infant: An experimental study
using a social referencing paradigm. Behaviour Research and Therapy,
44, 1165–1175.

Degnan, K. A., & Fox, N. A. (2007). Behavioral inhibition and anxiety
disorders: Multiple levels of a resilience process. Development and
Psychopathology, 19, 729–746.

Downey, G., & Coyne, J. (1990). Children of depressed parents: An
integrative review. Psychological Bulletin, 108, 50–76.

Duncan, T. E., Duncan, S. C., & Strycker, L. (2006). An introduction to
latent variable growth curve modeling: Concepts, issues, and applica-
tions (2nd ed.). Mahwah, NJ: Erlbaum.

Duncan, T. E., Duncan, S. C., Strycker, L. A., Li, F., & Alpert, A. (1999).
An introduction to latent variable growth curve modeling: Concepts,
issues, and applications. Mahwah, NJ: Erlbaum.

Else-Quest, N. M., Hyde, J., Goldsmith, H. H., & Van Hulle, C. A. (2006).
Gender differences in temperament: A meta-analysis. Psychological
Bulletin, 132, 33–72.

Field, T., Healy, B., Goldstein, S., Perry, D., Bendell, D., Schanberg, S.,
Zimmerman, E. A., & Kuhn, C. (1988). Infants of depressed mothers
show “depressed” behavior even with nondepressed adults. Child De-
velopment, 59, 1569–1579.

Frick, P. J. (2004). Integrating research on temperament and childhood

psychopathology: Its pitfalls and promise. Journal of Clinical Child and
Adolescent Psychology, 33, 2–7.

Friedlander, S., Weiss, D. S., & Traylor, J. (1986). Assessing the influence
of maternal depression on the validity of the Child Behavior Checklist.
Journal of Abnormal Child Psychology, 14, 123–133.

Garcia-Coll, C., Kagan, J., & Reznick, J. S. (1984). Behavioral inhibition
in young children. Child Development, 55, 1005–1019.

Gartstein, M. A., & Bateman, A. E. (2008). Early manifestations of
childhood depression: Influences of infant temperament and parental
depressive symptoms. Infant and Child Development, 17, 223–248.

Gartstein, M. A., Bridgett, D. J., Dishion, T. J., & Kaufman, N. K. (2009).
Depressed mood and parental report of child behavior problems: An-
other look at the depression–distortion hypothesis. Journal of Applied
Developmental Psychology, 30, 149–160.

Gartstein, M. A., Knyazev, G. G., & Slobodskaya, H. R. (2005). Cross-cultural
differences in the structure of temperament: United States of America (U.S.)
and Russia. Infant Behavior and Development, 28, 54–61.

Gartstein, M. A., & Marmion, J. (2008). Fear and positive affectivity in
infancy: Convergence/discrepancy between parent-report and laboratory-
based indicators. Infant Behavior and Development, 31, 227–238.

Gartstein, M. A., & Rothbart, M. K. (2003). Studying infant temperament
via the Revised Infant Behavior Questionnaire. Journal of Infant Behav-
ior and Development, 26, 64–86.

Gartstein, M. A., & Sheeber, L. B. (2004). Maternal dysphoria and child
behavior problems: A mediational model. Journal of Child and Adoles-
cent Psychiatric Nursing, 17, 141–150.

Geller, J., & Johnston, C. (1995). Depressed mood and child conduct
problems: Relationships to mothers’ attributions for their own and their
children’s experiences. Child and Family Behavior Therapy, 17, 19–34.

Goldsmith, H. H., & Rothbart, M. K. (1996). Laboratory Temperament
Assessment Battery (Lab-TAB): Prelocomotor Version 3.0. Available
from H. H. Goldsmith, Personality Development Laboratory, Depart-
ment of Psychology, University of Wisconsin, Madison, WI 53706.

Goldsmith, H. H., Lemery, K. S., Aksan, N., & Buss, K. A. (2000).
Temperamental substrates of personality development. In V. J. Molfese
& D. L. Molfese (Eds.), Temperament and personality development
across the life span (pp. 1–32). Mahwah, NJ: Erlbaum.

Goldsmith, H. H., Lemery, K. S., Buss, K. A., & Campos, J. (1999).
Genetic analyses of focal aspects of infant temperament. Developmental
Psychology, 35, 972–985.

Gray, J. A. (1991). The neuropsychology of temperament. In J. Strelau &
A. Angleitner (Eds.), Explorations in temperament: International per-
spectives on theory and measurement. Perspectives on individual differ-
ences (pp. 105–128). New York: Plenum Press.

Halverson, C. F., & Deal, J. E. (2001). Temperamental change, parenting,
and the family context. In T. D. Wachs & G. A. Kohnstamm (Eds),
Temperament in context (pp. 61–80). Mahwah, NJ: Erlbaum.

Hammen, C., & Rudolph, K. D. (1996). Childhood depression. In E. J.
Mash & R. A. Barkley (Eds.), Child psychopathology (pp. 153–195).
New York: Guilford Press.

Kagan, J. (1998). Galen’s prophecy: Temperament in human nature. New
York: Basic Books.

Kagan, J., Snidman, N., Zenter, M., & Peterson, E. (1999). Infant temper-
ament and anxious symptoms in school age children. Development and
Psychopathology, 11, 209–224.

Kaplan, P. S., Bachorowski, J., & Zarlengo-Strouse, P. (1999). Child-
directed speech produced by mothers with symptoms of depression fails
to promote associative learning in 4-month old infants. Child Develop-
ment, 70, 560–570.

Kochanska, G., Murray, K., & Coy, K. C. (1997). Inhibitory control as a
contributor to conscience in childhood: From toddler to early school age.
Child Development, 68, 263–277.

Landis, J. R., & Koch, G. G. (1977). The measurement of observer
agreement for categorical data. Biometrics, 33, 159–174.

667FEAR DEVELOPMENT

Th
is

 d
oc

um
en

t i
s c

op
yr

ig
ht

ed
 b

y 
th

e 
A

m
er

ic
an

 P
sy

ch
ol

og
ic

al
 A

ss
oc

ia
tio

n 
or

 o
ne

 o
f i

ts
 a

lli
ed

 p
ub

lis
he

rs
.  

Th
is

 a
rti

cl
e 

is
 in

te
nd

ed
 so

le
ly

 fo
r t

he
 p

er
so

na
l u

se
 o

f t
he

 in
di

vi
du

al
 u

se
r a

nd
 is

 n
ot

 to
 b

e 
di

ss
em

in
at

ed
 b

ro
ad

ly
.



Lemery, K. S., Goldsmith, H. H., Klinnert, M. D., & Mrazek, D. A. (1999).
Developmental models of infant and childhood temperament. Develop-
mental Psychology, 35, 189–204.

Lengua, L. J. (2006). Growth in temperament and parenting as predictors
of adjustment during children’s transition to adolescence. Developmen-
tal Psychology, 42, 819–832.

Martin, R. P., Wisenbaker, J., Baker, J., & Huttunen, M. O. (1997). Gender
differences in temperament at six months and five years. Infant Behavior
and Development, 20, 339–347.

McCartney, K., Burchinal, M. R., & Bub, K. L. (2006). Best practices in
quantitative methods for developmentalists. Monographs of the Society
for Research in Child Development, 71, 65–87.

Moffitt, T. E., Caspi, A., Harrington, H., Milne, B. J., Melchior, M.,
Goldberg, D., & Poulton, R. (2007). Generalized anxiety disorder and
depression: Childhood risk factors in a birth cohort followed to age 32.
Psychological Medicine, 37, 441–452.

Muris, P., & Ollendick, T. H. (2005). The role of temperament in the
etiology of child psychopathology. Clinical Child and Family Psychol-
ogy Review, 8, 271–289.

Muris, P., Steernemans, P., Merckelbach, H., & Meesters, C. (1996). The
role of parental fearfulness and modeling in children’s fear. Behaviour
Research and Therapy, 34, 265–268.

Muthén, L. K., & Muthén, B. O. (1998). Mplus user’s guide: The com-
prehensive modeling program for applied researchers. Los Angeles:
Muthén & Muthén.

Nelson, C. A., & Bosquet, M. (2000). Neurobiology of fetal and infant
development: Implications for infant mental health. In C. H. Zeanah, Jr.
(Ed.), Handbook of infant mental health (2nd ed., pp. 37–59). New
York: Guilford Press.

Partridge, T. (2000). Approach–withdrawal temperament development
modeled as a complex dynamic system. Nonlinear Dynamics in Psy-
chology and Life Sciences, 4, 339–357.

Partridge, T., & Lerner, L. V. (2007). A latent growth-cure approach to
infant temperament. Infant and Child Development, 16, 255–265.

Pauli-Pott, U., Mertesacker, B., & Beckmann, D. (2004). Predicting the
development of infant emotionality from maternal characteristics. De-
velopment and Psychopathology, 16, 19–42.

Pedlow, R., Sanson, A., Prior, M., & Oberklaid, F. (1993). Stability of
maternally reported temperament from infancy to 8 years. Developmen-
tal Psychology, 29, 998–1007.

Pettit, G. S., Keiley, M. K., Laird, R. D., Bates, J. E., & Dodge, K. A.
(2007). Predicting the developmental course of mother-reported moni-
toring across childhood and adolescence from early proactive parenting,
child temperament, and parents worries. Journal of Family Psychology,
21, 206–217.

Raykov, T., & Marcoulides, G. A. (2000). A first course in structural
equation modeling. Mahwah, NJ: Erlbaum.

Richters, J., & Pellegrini, D. (1989). Depressed mothers’ judgment about
their children: An examination of depression–distortion hypothesis.
Child Development, 50, 1068–1075.

Rothbart, M. K. (1986). Longitudinal observation of infant temperament.
Developmental Psychology, 22, 356–365.

Rothbart, M. K. (1988). Temperament and the development of inhibited
approach. Child Development, 59, 1241–1250.

Rothbart, M. K. (1989). Temperament and development. In G.
Kohnstamm, J. Bates, & M. K. Rothbart (Eds.), Temperament in child-
hood (pp. 187–248). Chichester, England: Wiley.

Rothbart, M. K., Ahadi, S. A., & Evans, D. E. (2000). Temperament and
personality: Origins and outcomes. Journal of Personality and Social
Psychology, 78, 122–135.

Rothbart, M. K., Ahadi, S. A., & Hershey, K. L. (1994). Temperament and
social behavior in childhood. Merrill-Palmer Quarterly, 40, 21–39.

Rothbart, M. K., & Bates, J. E. (2006). Temperament. In W. Damon &

R. M. Lerner (Series Eds.) & N. Eisenberg (Vol. Ed.), Handbook of child
psychology: Vol. 3. Social, emotional, and personality development (6th
ed., pp. 99–166). New York: Wiley.

Rothbart, M. K., & Derryberry, D. (1981). Development of individual
differences in temperament. In M. E. Lamb & A. L. Brown (Eds.),
Advances in developmental psychology, (Vol. 1, pp. 37–86). Hillsdale,
NJ: Erlbaum.

Rothbart, M. K., & Goldsmith, H. H. (1985). Three approaches to the study
of infant temperament. Developmental Review, 5, 237–260.

Scarr, S., & Salapatek, P. (1970). Patterns of fear development during
infancy. Merrill-Palmer Quarterly, 16, 53–90.

Schwartz, C. E., Snidman, N., & Kagan, J. (1999). Adolescent social anxiety
as an outcome of inhibited temperament in childhood. Journal of the
American Academy of Child and Adolescent Psychiatry, 38, 1008–1015.

Self, J. A., Marmion, J., Hsu, A. J., Spooner, B. M., Davies, K. L., Taylor,
J. B., & Gartstein, M. A. (2006, May). Fear development in male and
female infants in the first year. Poster presented at the annual meeting of
the Association for Psychological Science, New York.

Shrout, P. E. (1998). Measurement reliability and agreement in psychiatry.
Statistical Methods in Medical Research, 7, 301–317.

Stanley, C., Murray, L., & Stein, A. (2004). The effect of postnatal
depression on mother–infant interaction, infant response to the still-face
perturbation, and performance on an instrumental learning task. Devel-
opment and Psychopathology, 16, 1–18.

Sugawara, M., Kitamura, T., Toda, M. A., & Shima, S. (1999). Longitu-
dinal relationship between maternal depression and infant temperament
in a Japanese population. Journal of Clinical Psychology, 55, 869–880.

Thomas, A., & Chess, S. (1977). Temperament and development. New
York: Brunner/Mazel.

Thomas, A., & Chess, S. (1989). Temperament and personality. In G.
Kohnstamm & J. Bates (Eds.), Temperament in childhood (pp. 249–
261). New York: Wiley.

U.S. Department of Health and Human Services. (1999). Mental health: A
report of the surgeon general. Retrieved from http://www.surgeongeneral
.gov/library/mentalhealth/home.html

van den Boom, D. C. (1994). The influence of temperament and mothering
on attachment and exploration: An experimental manipulation of sensi-
tive responsiveness among lower-class mothers with irritable infants.
Child Development, 65, 1457–1477.

van den Boom, D. C. (1995). Do first-year intervention effects endure?
Follow-up during toddlerhood of a sample of Dutch irritable infants.
Child Development, 66, 1798–1816.

van IJzendoorn, M. H., Bakermans-Kranenburg, M. J., & Juffer, F. (2005).
Why less is more: From the dodo bird verdict to evidence-based inter-
ventions on sensitivity and early attachments. In L. J. Berlin, Y. Ziv, L.
Amaya-Jackson, & M. T. Greenberg (Eds.), Enhancing early attach-
ments: Theory, research, intervention, and policy (pp. 297–312). New
York: Guilford Press.

Webster-Stratton, C., & Hammond, M. (1988). Maternal depression and its
relationship to life stress, perceptions of child behavior problems, par-
enting behaviors, and child conduct problems. Journal of Abnormal
Child Psychology, 16, 299–315.

Youngstrom, E., Izard, C., & Ackerman, B. (1999). Dysphoria-related bias
in maternal ratings of children. Journal of Consulting and Clinical
Psychology, 67, 905–916.

Ziv, Y. (2005). Attachment-based intervention programs. In L. Berlin, Y.
Ziv, L. Amaya-Jackson, & M. T. Greenberg (Eds.), Enhancing early
attachments: Theory, research, intervention, and policy. New York:
Guilford Press.

Received September 30, 2007
Revision received September 8, 2009

Accepted October 19, 2009 �

668 GARTSTEIN ET AL.

Th
is

 d
oc

um
en

t i
s c

op
yr

ig
ht

ed
 b

y 
th

e 
A

m
er

ic
an

 P
sy

ch
ol

og
ic

al
 A

ss
oc

ia
tio

n 
or

 o
ne

 o
f i

ts
 a

lli
ed

 p
ub

lis
he

rs
.  

Th
is

 a
rti

cl
e 

is
 in

te
nd

ed
 so

le
ly

 fo
r t

he
 p

er
so

na
l u

se
 o

f t
he

 in
di

vi
du

al
 u

se
r a

nd
 is

 n
ot

 to
 b

e 
di

ss
em

in
at

ed
 b

ro
ad

ly
.




