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Abstract

The recommended factor structure for the Infant Behavior Questionnaire-Revised (IBQ-R), a
widely used parent-report measure of infant temperament, has limited empirical support.
Moreover, the recommended factors were developed using homogenous samples not representative
of current United States (U.S.) sociodemographics. The objective of this study was to examine the
factor structure of the IBQ-R in a culturally and sociodemographically diverse U.S. cohort (M=
380 mother-infant dyads). Mothers were assessed during pregnancy on a range of cultural and
sociodemographic characteristics and completed the IBQ-R when their infants were 6 months of
age. The sample was diverse on maternal marital status, educational attainment, household
income, race/ethnicity, primary language spoken, and country of birth. Initial confirmatory factor
analysis for the recommended three-factor model yielded a poor fit. Modifications employed in
other studies failed to improve model fit. An exploratory factor analysis revealed an acceptable
model fit for a three-factor solution that showed similarities to as well as differences from the
originally proposed factor structure. Additional analyses suggested lack of invariance on several
factor and scale scores by maternal country of birth, race/ethnicity, and household income. The
findings suggest that the commonly used IBQ-R factor structure may need to be adjusted for
diverse samples and deserves further study.
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1. Introduction

The Infant Behavior Questionnaire-Revised (IBQ-R) is a widely-used parent-report measure
developed to assess dimensions of temperament along 14 scales (Table 1) in infants between
3 and 12 months of age (Gartstein & Rothbart, 2003). The IBQ-R was rationally derived,
based on a definition of temperament as constitutionally based individual differences in
reactivity (e.g., arousability of emotional, motor, and attentional responses) and self-
regulation (processes that modulate reactivity, such as attention; Gartstein & Rothbart,
2003). Parent-report questionnaires of infant temperament have proven to be valuable
research tools given a number of benefits they provide over laboratory observations. Such
benefits include a low cost method for obtaining information on multiple temperament
dimensions, the opportunity to gather data on behavior across various contexts that are not
affected by the artificiality of structured observations, and simpler logistics of administration
and scoring (Bornstein et al., 2015; Dragan, Kmita, & Fronczyk, 2011; Montirosso, Cozzi,
Putnam, Gartstein, & Borgatti, 2011). Moreover, the IBQ-R has demonstrated good internal
consistency, reliability, and validity, including correlations with laboratory observations
(Gartstein & Marmion, 2008; Goldsmith & Campos, 1990; Parade & Leerkes, 2008).

1.1. IBQ-R and the Structure of Infant Temperament

In addition to being used to measure individual differences in infant temperament
characteristics, the IBQ-R has been utilized to identify the structure of infant temperament
via factor analysis (Clifford et al., 2013; Derauf et al., 2011; Gartstein et al., 2010; Gartstein
& Rothbart, 2003; Putnam, Rothbart, & Gartstein, 2008). When the IBQ-R was first
introduced (Gartstein & Rothbart, 2003), the developers presented the results of an
exploratory factor analysis (EFA), which revealed three factors, labeled by the developers as
(1) Surgency/Extraversion, consisting of the scales Approach, Vocal Reactivity, High
Intensity Pleasure, Smiling and Laughter, Activity Level, and Perceptual Sensitivity; (2)
Negative Affectivity, consisting of the scales Sadness, Distress to Limitations, Fear, and
Falling Reactivity/Rate of Recovery from Distress; and (3) Orienting/Regulation, consisting
of the scales Low Intensity Pleasure, Cuddliness, Duration of Orienting, and Soothability
(Gartstein & Rothbart, 2003). Internal consistency ratings of the factors were high, with
Cronbach’s alpha values ranging from 0.91 to 0.92 (Gartstein & Rothbart, 2003).

The authors noted that this factor structure is generally consistent with broad dimensions of
temperament documented for older children and adults and with theories of personality
(Gartstein & Rothbart, 2003; Rothbart, Ahadi, Hershey, & Fisher, 2001). In subsequent
years, investigators have utilized these factors in analyses relating infant temperament to a
variety of child outcomes (e.g., Brunst et al., 2014; Rothbart, Sheese, Rueder, & Posner,
2011; Tester-Jones, O’Mahen, Watkins, & Karl, 2015; Tikotzky, Chambers, Gaylor, &
Manber, 2010; van den Heuvel, Johannes, Henrichs, & Van den Bergh, 2015). Moreover,
much of the recent literature regarding infant temperament has been based on IBQ measures
(original Infant Behavior Questionnaire [IBQ], IBQ-R) of the structure of infant
temperament (Bornstein et al., 2015).
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1.2. Cultural and Sociodemographic Influences on Infant Temperament

Although temperament characteristics are hypothesized to be biologically based, they are
also hypothesized to be impacted by experience (Gartstein et al., 2006), including cultural
and sociodemographic influences (Gartstein, Knyazev, & Slobodskaya, 2005). Children’s
social settings, familial customs, and caregivers’ psychosocial characteristics and beliefs
may influence the meaning of children’s temperament (Cozzi et al., 2013; Gartstein, Peleg,
Young, & Slobodskaya, 2009; Super & Harkness, 1986). Consequently, parents may engage
in caregiving practices that reinforce the characteristics consistent with their values and
those of their cultural group (Dragan et al., 2011; Gartstein et al., 2006, 2009), leading to
cross-cultural differences in the development of temperament (Gartstein et al., 2006).
Support for this hypothesis comes from a number of studies among infants from different
cultural groups that show differences on mean ratings across temperament scales (e.g., Cozzi
et al., 2013; Dragan et al., 2011; Gartstein et al., 2006, 2009; Montirosso et al., 2011).
Importantly, limited longitudinal data suggest that cross-cultural differences in parental
report of infant temperament represent true differences in infant behavior, not differences in
parental perception/reporting biases (Gartstein et al., 2006).

The propensity to encourage certain characteristics and discourage others may also influence
the way that different temperament traits “hang together.” For example, among infants living
in groups that encourage or accept high rates of activity, activity level may correlate with
extraversion/surgency/positive affect scales; among infants living in groups that discourage
high activity, activity level may correlate with Negative Affectivity scales. Such variations in
the value of specific traits may result in different temperament factor structures across
cultural and sociodemographic groups.

Although the IBQ-R has been adapted into many languages and studies support its reliability
and validity in a variety of cultures (Gartstein & Rothbart, 2003; Gartstein, Slobodskaya, &
Kinsht, 2003; Montirosso et al., 2011), there has been relatively little examination of
potential cultural and other sociodemographic influences on its factor structure (Gartstein et
al., 2009). A small number of studies have attempted to replicate the original factor structure
of the IBQ-R in samples representing different cultures. Findings suggest some similarities
but also notable differences across studies. For example, Gartstein et al. (2005) found several
dissimilarities in the IBQ-R factor structure when comparing U.S. and Russian samples; a
relatively consistent pattern of factor loadings across the samples was found only following
model modifications. Additionally, confirmatory factor analysis (CFA) of the original three-
factor structure reported by Gartstein and Rothbart (2003) found it to be a poor fit in the
U.S. sample (Gartstein et al., 2005). However, another study found that the three-factor
structure was an acceptable fit for samples of U.S. and Italian infants (Montirosso et al.,
2011). In a sample of Polish infants, Dragan et al. (2011) used CFA to evaluate the factor
structure of the IBQ-R testing three models: the original model described by Gartstein and
Rothbart (2003) and the two models obtained by Gartstein et al. (2005). They found that
none of the models matched their data. Using EFA followed by CFA, they arrived at a three-
factor solution, with some overlap with the original Gartstein and Rothbart (2003) factor
structure but also some discrepancies (e.g., Activity Level loading with Negative Affectivity
scales). Vonderlin, Ropeter, and Pauen (2012) and Mink, Henning, and Aschersleben (2013)
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confirmed the dimensions of Surgency/Extraversion and Negative Affectivity but did not
replicate the Orienting/Regulation dimension in separate samples of German infants.
Moreover, they found that several scales did not load onto the same factors as they did in the
original U.S. sample; for example, as with the Polish sample, Activity Level loaded with
Negative Affectivity scales. Although they did not examine factor structure differences
across groups, Gartstein, Slobodskaya, Zylicz, Gosztyla, and Nakagawa (2010) found
different patterns of correlations among IBQ-R scales when comparing scores across
samples from the U.S., Japan, Russia, and Poland. Such discrepancies across studies have
led several investigators to call for more research into the factor structure of infant
temperament, particularly in large, diverse samples (Gartstein & Rothbart, 2003; Vonderlin
etal., 2012).

Parental immigration and acculturation status are also hypothesized to help shape infant
temperament (Gartstein et al., 2009). Gartstein et al. (2009) posited that immigration is a
significant stressor that has major implications for caregiver functioning and parenting
practices, which may, in turn, influence the development of offspring temperament.
Moreover, acculturating to a new social, political, and economic environment may change
the child traits that parents value and want to encourage or discourage (Gartstein et al.,
2009). The very limited available data support the hypothesis that acculturation status
influences parent report of infant temperament. For example, Gartstein et al. (2009)
compared Russian families who were living in Russia to Russian families who had
immigrated to Israel or the U.S and found differences among the groups on the mean score
of five IBQ-R scales and on associations between measures of acculturation and infant
temperament.

The potential impact of other sociodemographic factors (e.g., race/ethnicity, parental marital
status, family socioeconomic status [SES]) on infant temperament structure has received
little attention. To date, the studies that have examined the IBQ-R factor structure, including
those comparing different cultural groups, have focused primarily on White samples (e.g., in
Gartstein et al. 2005, 87% of the U.S. sample and 99% of the Russian sample were White)
with relatively homogenous sociodemographic characteristics (primarily married, educated,
middle to high SES). Importantly, limited available data suggest that sociodemographic
characteristics may influence parental ratings of infant temperament. For example, ina U.S.
sample, Parade and Leerkes (2008) found that older, more affluent, and more highly
educated mothers rated their infants lower on positive IBQ-R scales (e.g., Smiling and
Laughter, High Intensity Pleasure) than did other mothers. A study using the IBQ found that
infants from higher SES backgrounds were rated as showing lower levels of Soothability and
higher levels of Distress to Limitations (Ventura & Stevenson, 1986). Indirect evidence
comes from studies linking sociodemographic characteristics (e.g., SES, race/ethnicity,
parental marital status) to the development of child self-regulation, given that the IBQ-R was
created based on the definition of temperament as individual differences in reactivity and
self-regulation (Bornstein et al., 2015; Gartstein et al., 2009; Lengua, Honorado, & Bush,
2007). Moreover, if temperament is influenced by the environment and different
environments are differentially stable (e.g., children in lower SES environments experience
more disruptions), then sociodemographic characteristics that decrease environmental
stability may result in greater changes in temperament across time (Bornstein et al., 2015).
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Taken together, these findings suggest that sociodemographic characteristics may influence
the structure of infant temperament.

1.3. The Current Study

2. Method

Research is needed to determine whether the currently recommended factors for the IBQ-R
are appropriate across cultural and sociodemographic groups to maximize the utility of the
measure. The goal of the current study was to conduct initial steps toward confirming the
validity of the IBQ-R in a culturally and sociodemographically diverse sample. Specifically,
the objectives were to (a) examine the factor structure of the IBQ-R in a sample of 6-month-
old infants living in the northeastern U.S., diverse in cultural and sociodemographic
characteristics (e.g., maternal country of birth, race/ethnicity, marital status, educational
attainment, household income) and (b) determine if the means of any factors or if the
intercepts of any scale scores of the IBQ-R showed evidence of non-invariance across
cultural and sociodemographic groups.

2.1. Participants

Participants were mothers and their 6-month-old infants (A= 380 dyads; 53.4% of infants
male) enrolled in the PRogramming of Intergenerational Stress Mechanisms (PRISM) study,
a prospective pregnancy cohort originally designed to examine the role of perinatal stress
exposures on child development and health. Between March 2011 and July 2014, pregnant
women were recruited from prenatal clinics in Boston and New York City hospitals and
from a Boston community health center. Recruitment sites were chosen based on desired
heterogeneity in sociodemographic and racial/ethnic characteristics. Eligibility criteria
included: 1) English- or Spanish-speaking; and 2) age = 18 years at enrollment. Exclusion
criteria included 1) maternal endorsement of drinking = 7 alcoholic drinks/week prior to
pregnancy recognition or any alcohol following pregnancy recognition, as usage at or above
these thresholds has been associated with increased risk for a range of health problem (Patra
et al., 2011; Testa, Quigley, & Eiden, 2003); 2) high-risk infant (e.g., gestational age < 32
weeks; birth weight < 5.5 Ibs; congenital abnormalities; neurological injury), due to
increased risk for neurodevelopmental problems; and 3) maternal or child chronic health
conditions that would impede study participation. Among 548 eligible women, 69.4% of
those approached agreed to participate and continued active follow-up after delivery. Based
on screening data, there were no significant differences on race/ethnicity, education, or
income between women who enrolled and those who declined. Dyads with IBQ-R data,
assessed when the infants were approximately 6 months of age (M= 26.7 weeks, SD = 2.5),
were included in the current analyses, resulting in a sample size of /= 380.

2.2. Procedures

Procedures were approved by the relevant institutions” human studies committees; written
consent was obtained in the participant’s preferred language. Participant cultural and
sociodemographic data were obtained shortly following recruitment. Mothers were
administered the IBQ-R in a face-to-face interview during a home visit when the infants
were approximately 6 months of age.
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2.3. Measures

2.3.1. Cultural and sociodemographic variables—Participants provided information
on maternal age, relationship status, educational attainment, annual household income, race/
ethnicity, primary language spoken in the home, country of birth, maternal age when moved
to the U.S., length of time living in the U.S. among those born outside the U.S, and parity.
Maternal age was scored continuously. Maternal relationship status was categorized as
follows: married, living with partner, never married/single, divorced, separated, or other.
Maternal educational attainment was scored categorically: not completed high school,
completed high school/general equivalency diploma (GED), completed associate’s degree or
some college, completed a college degree, or completed a graduate degree. Annual
household income was categorized into seven mutually exclusive categories ranging from
less than $10,000 to greater than $100,000. Maternal race/ethnicity was categorized as
White, Black/Haitian, Hispanic, or other; the other group consisted primarily of participants
who self-identified as Asian or multi-racial. Primary language spoken in the home was
categorized as English, Spanish, or other. Maternal birth country was categorized by
geographic region. Maternal age when she moved to the U.S. was categorized as younger
than 5 years of age, 5 to 10 years old, 11 to 17 years old, 18 to 25 years old, or older than 25
years. Length of time living in the U.S. was categorized as less than one year, one to two
years, three to five years, or greater than five years. Parity was scored as primiparous or
multiparous.

2.3.2. Infant Behavior Questionnaire-Revised (IBQ-R; Gartstein & Rothbart,
2003)—The IBQ-R is a caregiver-report instrument developed to assess temperament in
infants from 3 to 12 months of age. The IBQ-R has demonstrated good internal consistency
(Cronbach’s alphas typically range from .70 to .90; Gartstein et al., 2009), and reliability and
validity have been supported in samples from different cultures (Gartstein et al., 2005;
Parade & Leerkes, 2008). The measure is available in nearly twenty languages, including
English and Spanish (Gartstein et al., 2006). The 191 items were designed specifically to
reduce the influence of reporter biases by inquiring about concrete infant behaviors rather
than asking for abstract judgments.

The IBQ-R was administered as an interview in the mother’s preferred language (English or
Spanish). Mothers rated the frequency that their infant engaged in specific day-to-day
behaviors in the prior one to two weeks using a 7-point scale, with responses ranging from 1
(neven) to 7 (always). Mothers indicated their scores using a card with response choices.
Item scores were summed according to IBQ-R scoring rules to create scores on the 14
scales, with higher scores indicating greater levels of that temperament dimension. See Table
1 for a description of each scale.

2.4. Data Analytic Plan

Tests for normality, descriptive statistics, and correlation coefficients were evaluated using
SAS version 9.3 or SPSS version 22 prior to conducting factor analysis modeling. The
Shapiro-Wilk test was used to evaluate the normality of each IBQ-R scale; only three of the
scales (Activity Level, Sadness, Distress to Limitations) were normally distributed. Due to
the non-normality of several scales, maximum likelihood estimation with robust standard
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errors was utilized when conducting the factor analyses; these models were run using Mplus
version 7.3.

The factor analysis plan was as follows: First, CFA was used to test previously published
models of the IBQ-R factor structure and assess their goodness of fit. Measures of fit
included the model Chi-square (with the caveat that this measure may be overly sensitive
with a large sample size), the Tucker-Lewis Index (TLI), the Comparative Fit Index (CFI),
and the root mean square error of approximation (RMSEA). As recommended by Hu and
Bentler (1999), a good model fit was defined as TLI > 0.95, CFI > 0.95, and RMSEA <
0.06. If these models failed to provide a good fit, an EFA would be used to find an
appropriate factor structure. After an appropriate factor structure was determined, in a
Multiple Indicator Multiple Causes (MIMIC) model, sociodemographic covariates were
included in the factor analysis, specifying direct effects of the covariates on the latent factors
as well as allowing potential direct effects of the covariates on the manifest variables. The
MIMIC model can therefore be used to assess group differences (i.e., non-invariance) in
factor means and scale score intercepts. Maternal country of birth (U.S. vs. non-U.S.
[reference group]), maternal race/ethnicity (Hispanic, Black/Haitian, or White [reference
group]), and annual household income (= $40,000 vs. < $40,000 [reference group]) were
considered as covariates. Mothers identifying their race as “other” were excluded from the
MIMIC analysis, as the subsample size (17 = 25) was too small to conduct meaningful
analyses. To assess the direct effects of the covariates on the manifest variables, a forward-
selection approach (Brown, 2006) was used in which the loading between each covariate and
each manifest variable is constrained to zero and then modification indices are used to
successively free loadings that significantly improve model fit. All tests were 2-sided at the .
05 level of significance.

3. Results

3.1. Sample Cultural and Sociodemographic Characteristics

As displayed in Table 2, the sample was culturally and sociodemographically diverse.
Approximately half of the mothers were married. Maternal educational attainment was
varied, with less than half obtaining a college degree. Annual household income was also
varied, with approximately half earning < $40,000 per year. Maternal race/ethnicity was
approximately equally distributed among Hispanic (34.7%), Black/Haitian (30.5%), and
White (28.2%), with a small percentage identifying as “other” (6.6%). Participants were
primarily English-speaking (72.9%), with a substantial minority primarily Spanish-speaking
(21.1%) and a small minority primarily speaking a language other than English or Spanish
(6.1%). Forty-one percent of maternal participants were born outside of the U.S.; non-U.S.-
born participants originated from various geographic regions, with the largest subgroup from
Central America and the remaining from North and South America, Africa, Europe, and
Asia. Among participants born outside the U.S., 35.5% moved to the U.S. during childhood
or adolescence, 40.1% during early adulthood, and 21.9% during later adulthood. The vast
majority of non-U.S.-born participants (80.0%) had lived in the U.S. for at least 5 years.
Approximately one quarter of the mothers were primiparous.
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3.2. IBQ-R Scale Analyses

Table 3 presents the means, standard deviations, and Cronbach’s alpha values for each of the
IBQ-R scales as well as all Spearman bivariate correlation coefficients among the scales.
The Cronbach’s alpha values indicate acceptable to excellent internal consistency across
scales in this sample, similar to those reported in other samples (Gartstein et al., 2003,
2009). The magnitude of the correlation coefficients among scales ranged from negligible to
large, with stronger correlations among the scales that were assigned to the same factor in
the original IBQ-R study (Gartstein & Rothbart, 2003).

3.3. Confirmatory and Exploratory Factor Analyses

Initial CFA results for the three-factor model presented in Gartstein and Rothbart (2003)
yielded a poor fit to the sample (Table 4). Notably, Gartstein et al. (2005) also found that this
model did not fit well in a sample of U.S. infants. Following the approach by Gartstein et al.
(2005), the Cuddliness scale was then excluded from the three-factor model; this step did not
improve the model fit (Table 4). The models proposed by Gartstein et al. (2005) using two
U.S. samples (see Figures 1 and 2 in Gartstein et al., 2005) were then fit. These models also
failed to provide an acceptable fit to the current data (Table 4).

Next, an EFA was conducted to determine the best fitting factor structure for the current
sample. Results revealed that a three-factor solution was appropriate; an examination of the
factor loadings led to the exclusion of the Cuddliness and Soothability scales from further
consideration due to their low factor loadings. An examination of modification indices then
led to the exclusion of the Approach scale from further consideration due to the substantial
residual covariation of the error term with a number of other variables. Finally, the
examination of modification indices led to the addition of several cross-loadings (for the
Vocal Reactivity, Activity Level, and Fear scales) and an error covariance term between the
High Intensity Pleasure scale and the Low Intensity Pleasure scale (Figure 1). These final
steps led to a good model fit (Table 4). The final factors showed acceptable internal
consistency: Surgency Factor Cronbach’s a = .71, Negative Affectivity Factor Cronbach’s a
= .67, and Orienting/Regulation Factor Cronbach’s a = .63, although these values are lower
than those reported by Gartstein and Rothbart (2003).

3.4. MIMIC Model

A MIMIC model was built to assess the effect of covariates on the factor structure obtained
from the EFA (Figure 2). In addition to the 25 participants who reported their race as
“other,” 19 participants were excluded due to having missing data on one or more covariates.
The final model (A= 336) demonstrated a good fit to the data (Table 4).

Infants of U.S.-born mothers had a significantly lower mean score for the Orienting/
Regulation factor than infants of non-U.S.-born mothers (p = 0.012). Infants of U.S.-born
mothers also had significantly lower than expected scores for the Smiling and Laughter and
Activity Level scales than infants of non-U.S.-born mothers (p < 0.001 and p= 0.003,
respectively). Therefore, the Orienting/Regulation factor mean and the intercepts for the
Smiling and Laughter and Activity Level scales were not invariant between the maternal
U.S.- and non-U.S.-born groups.
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Hispanic and Black/Haitian participants had significantly higher mean scores for the
Surgency and Orienting/Regulation factors than White participants (o < 0.005 for all
comparisons). Hispanic participants also had significantly higher mean scores for the
Negative Affectivity factor than White participants (p = 0.038). Hispanic and Black/Haitian
participants had significantly lower than expected scores on the Sadness scale than White
participants (p= 0.003 and p < 0.001, respectively). Black/Haitian participants also had
significantly lower than expected scores on the Falling Reactivity scale than White
participants (p = 0.015). Hispanic and Black/Haitian participants did not significantly differ
on their factor mean scores or in their association with Sadness and Falling Reactivity. These
findings indicate that the three factor means and the intercept for the Sadness scale were not
invariant between White and Hispanic participants and that the Surgency and Orienting/
Regulation factor means and the intercepts for the Sadness and Falling Reactivity scales
were not invariant between the Black/Haitian and White participants.

Annual household income = $40,000 was associated with significantly lower mean scores
for the Surgency and Orienting/Regulation factors than annual household income < $40,000
(p=0.012 and p=0.011, respectively). Higher income was also associated with
significantly higher than expected scores on the High Intensity Pleasure and Low Intensity
Pleasure scales (o= 0.005 and p < 0.001, respectively) and with a significantly lower than
expected score on the Fear scale (p = 0.025), indicating that the Surgency and Orienting/
Regulation factor means and the intercepts for the High Intensity Pleasure and Low Intensity
Pleasure scales were not invariant between the income groups.

4. Discussion

The objectives of this study were to examine the factor structure of the IBQ-R in a culturally,
sociodemographically diverse sample of infants living in the northeastern U.S and to
determine if any of the IBQ-R factors or scales showed evidence of non-invariance across
cultural and sociodemographic groups. Validating the factor structure of the IBQ-R in
diverse samples is critical for several reasons. The IBQ-R is a widely used instrument, with
recommended factors in use by researchers studying infant temperament. However, evidence
suggests that the factor structure may be influenced by cultural and sociodemographic
factors, and the currently recommended factors were based on a sample of primarily White,
married, middle to high SES families. Thus, investigators utilizing the recommended IBQ-R
factors without validating them within their own sample may be using a factor structure
inappropriate for their sample. Given the current demographics of the U.S. population (e.g.,
37% racial/ethnic minority, 13% foreign-born, 15% below poverty line; www.census.gov),
confirming the validity of the recommended factor structure in diverse samples is necessary
for the measure to have maximum utility in research studies going forward. This issue will
become increasingly important as U.S. demographics continue to evolve.

Moreover, assumptions have been made about the fundamental nature of temperament and
the developmental course of temperament/personality on the basis of factor analysis results
of the IBQ-R and other temperament/personality measures (Clifford et al., 2013; Gartstein et
al., 2003). Such assumptions may be flawed if the structure is not universal across cultural
and sociodemographic groups. Different structures in infant temperament (and by extension,
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later personality) across cultural and/or sociodemographic groups would suggest limits to
the generalizability of theories regarding the structure of temperament and personality
(Montirosso et al., 2011). Such differences would need to be considered in future studies of
temperament and personality and theories of socioemotional development. Conversely,
establishing that there is a consistent temperament structure across cultural and
sociodemographic groups would contribute to unified definitions of temperament constructs
that could be widely applied (Montirosso et al., 2011). Finally, differences in temperament
structure across cultural and other sociodemographic factors may have clinical implications
by laying the foundation for later psychopathology, including the manner in which clinical
distress is manifested as emotional and behavioral symptoms and disorders (Gartstein et al.,
2006, 2009). Thus, elucidating any differences in the factor structure of infant temperament
across cultural and other sociodemographic groups may provide insight into group
differences in the expression of mental illness and relative rates of various forms of
psychopathology.

The current study’s findings suggest some confirmation of the general factor structure
originally reported by Gartstein and Rothbart (2003), but with some notable differences. In
the current study, the best model fit identified three factors that showed similarities to those
described by Gartstein and Rothbart, including a Surgency factor, a Negative Affectivity
factor, and an Orienting/Regulation factor. However, unlike Gartstein and Rothbart’s study,
the Approach scale did not load on the Surgency factor. In fact, the Approach scale had to be
excluded from analyses due to substantial residual covariation of the error term with a
number of other variables. The Negative Affectivity factor consisted of the same scales as
those identified by Gartstein and Rothbart as well as cross-loadings from the Vocal
Reactivity and Activity Level scales. The Orienting/Regulation factor consisted of the
Duration of Orientation, Low Intensity Pleasure, and Fear scales; the Fear scale, however,
had a significant cross-loading with the Negative Affectivity factor. These patterns were not
observed in the Gartstein and Rothbart factor structure. The Gartstein and Rothbart
Orienting/Regulation factor also included the Cuddliness and Soothability scales. These
scales were ultimately excluded in the current study due to their low factor loadings.
Notably, these differences are similar to those found in other studies that have attempted to
replicate the IBQ-R factors. For example, Gartstein et al. (2005) excluded Cuddliness from
their factor analysis after determining it had a relatively low factor loading and an error term
with substantial residual covariation with several other variables. Although Vonderlin et al.
(2012) and Mink et al. (2013) were able to generally confirm the Surgency/Extraversion and
Negative Affectivity factors with some changes (e.g., Activity Level loading on Negative
Affectivity instead of Surgency/Extraversion), they could not replicate the Orienting/
Regulation factor. The findings from this and previous studies suggest that the Cuddliness
and Soothability scales may be less reliable contributors to underlying temperament factors.
Interestingly, a number of studies that have examined cross-cultural differences in infant
temperament have documented group differences on the mean scores of these scales (e.g.,
Cozzi et al., 2013; Dragan et al., 2011; Gartstein et al., 2006; Mink et al., 2013; Montirosso
et al., 2011), suggesting that cultural differences in how these domains of behavior are
encouraged and/or expressed may contribute to differences in the IBQ-R factor structure
across studies.
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Analyses also examined whether three cultural/sociodemographic characteristics— maternal
country of birth (U.S. or not U.S.), race/ethnicity (White, Black/Haitian, Hispanic), and
annual household income (greater or less than $40,000)—were associated with differences
on factor and individual scale scores. The findings indicated that each of these
characteristics was associated with differences on factor as well as individual scale scores,
suggesting lack of invariance in these measures across groups. Specifically, differences were
found for maternal country of birth on the Orienting/Regulation factor and the Smiling and
Laughter and Activity Level scales; for maternal race/ethnicity for all three factors and the
Sadness and Falling Reactivity scales; and for annual household income on the Surgency
and Orienting/Regulation factors and the High Intensity Pleasure, Low Intensity Pleasure,
and Fear scales.

This study is unique in a number of ways. The sample was diverse on several cultural and
sociodemographic factors, including race and ethnicity, immigration and acculturation
status, maternal marital status and education level, and household income. To date, IBQ-R
factor analysis studies have been performed on largely White, middle to high SES families,
which does not represent current U.S. demographics. Understanding the functioning of the
IBQ-R in samples more similar to current U.S. demographics is critical for confirming its
validity for use in diverse samples, which are becoming more common in developmental
research. The study was based on a sample size comparable to or larger than most similar
studies.

Notably, many prior studies included a mix of ages, most frequently 3- to 12-month-olds
(e.g., Gartstein & Rothbart, 2003; Gartstein et al., 2005, 2009; Montirosso et al., 2011),
despite evidence that temperament characteristics demonstrate change over development
(Bornstein et al., 2015). These changes are hypothesized to occur due to rapid development
in biological systems underlying temperament (e.g., neuroendocrine, brain structures) as
well as the heightened malleability of these systems to environmental influences in early life
(Bornstein et al., 2015; Gartstein & Rothbart, 2003). The majority of data suggest only
moderate stability of temperament factors and scales across infancy (Bornstein et al., 2015).
Different patterns of change have been documented for the various temperament domains,
including increases in expressions of positive emotionality (e.g., smiling), activity level,
approach, vocal reactivity, perceptual sensitivity, and distress to limitations between 3 and
12 months; increases in fear, particularly between 6 and 12 months; and decreases in
duration of orienting between 6 and 9 months followed by either increases or further
decreases between 9 and 12 months (Gartstein & Rothbart, 2003). Domains of temperament
that are more heavily influenced by normative developmental growth and/or are more
susceptible to environmental influences may show the least stability over time. For example,
attentional and regulation strategies improve as the executive attention network for the
prefrontal cortex and anterior cingulate regions of the brain become active (Bornstein et al.,
2015; Rothbart et al., 2011). Quality of caregiving appears to influence the expression of
negative temperamental domains (Bornstein et al., 2015). In addition, temperamental
domains may influence each other; for example, higher orienting is associated with greater
positive and less negative affect (Rothbart et al., 2011). Moreover, some studies have found
interactive effects of age and culture on temperament characteristics (e.g., Montirosso et al.,
2011). Thus, one strength of the current study is its focus on one age (6 months), as limiting
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age likely reduced variability in findings due to developmental changes. However, because
temperament in general changes over the first year of life and different domains experience
different rates/patterns of change, the current findings may not generalize to younger or
older infants. Additional study is needed to determine how the IBQ-R factor structure may
be influenced by cultural and sociodemographic characteristics across infancy.

This study also has limitations. Due to the relatively small size of subgroups across cultural
and sociodemographic variables, multiple-group analysis could not be conducted to test
whether the IBQ-R factor structure found in the sample as a whole (i.e., factor means,
loadings, variances and covariances, intercepts of manifest variables, and residual variances
and covariances) was consistent across the various subgroups (e.g., White versus Black
versus Hispanic, high versus low SES, U.S.-born versus non-U.S.-born). To evaluate group
differences in light of these sample size constraints, a MIMIC model was utilized. The
MIMIC model can assess group differences in factor means and in intercepts of manifest
variables. Ideally, a multiple-group analysis (which can additionally assess group differences
in factor variances/covariances, factor loadings, and observed residual variances/
covariances) to evaluate non-invariance would have been employed, but this approach
requires larger group subsamples than were available. Future studies with larger subsamples
should directly test the specific impact of various cultural and sociodemographic factors on
the IBQ-R factor structure. Also, the influence of infant sex was not examined. Notably,
Gartstein et al. (2003) did not find differences between male and female infants on factor
scores. Further, there has been some agreement in the literature that sex differences in
temperament are relatively minor during the first year of life, with greater discrepancies
emerging in later childhood (Montirosso et al., 2011). However, recent data suggest that
there may be some sex differences observable in infancy (e.g., greater Surgency-based traits
in males and greater Fear and Orienting/Regulatory capacity traits in females; Else-Quest,
Hyde, Goldsmith, & Van Hulle, 2006; Montirosso et al., 2011). Future studies should
examine whether infant sex influences IBQ-R factor structure, particularly when other
cultural and sociodemographic factors are taken into account, as there is some evidence for
interactions between sex and culture on temperament characteristics (e.g., Montirosso et al.,
2011). Finally, future research should consider how age, sex, and cultural and
sociodemographic characteristics jointly interact to influence the structure of infant
temperament.

4.1. Conclusions

This study is an initial step in confirming the validity of the commonly used IBQ-R factor
structure in culturally and sociodemographically diverse samples. The current sample is
more representative of current U.S. demographics than the samples used to date to identify
the IBQ-R factor structure. Next steps in this line of research should include examining
whether the factor structure is upheld within specific cultural and sociodemographic groups
(e.9., specific racial/ethnic minority groups; low versus high SES), as any group differences
may be obscured in analyses that combine participants from different cultural and
sociodemographic backgrounds. Results from the current study suggest that cultural and
sociodemographic characteristics such as maternal country of birth, race/ethnicity, and SES
may influence IBQ-R ratings. Further study is also needed to determine if any differences in
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factor structure are developmentally or clinically meaningful and predictive of later
outcomes, such as personality or behavioral problems/psychopathology. Confirming the
structure of infant temperament across cultural and sociodemographic groups is critical to
the conduct of valid infant temperament research in diverse populations and for refining
current theories of temperament and personality.
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Act Activity Level
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Highlights

. The Infant Behavior Questionnaire (IBQ-R) is a widely used temperament
measure.

. Recommended IBQ-R factors were derived in a sociodemographically
homogenous sample.

. The factor structure needs to be confirmed in sociodemographically diverse
samples.

. This study identified recommended factors, with adjustments, in a diverse
sample.

. More research is needed to ensure maximal validity of the IBQ-R in diverse
samples.
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Figure 1.
Exploratory factor analysis model of the IBQ-R structure in the current sample (/= 380).

Standardized parameter estimates are presented. Solid lines indicate significant paths (p< .
05) and dashed lines non-significant paths (p = .05). SUR = Surgency; NEG = Negative
Affectivity; REG = Orienting/Regulation; VR = Vocal Reactivity; HP = High Intensity
Pleasure; SL = Smiling and Laughter; ACT = Activity Level; PS = Perceptual Sensitivity;
SAD = Sadness; DL = Distress to Limitations; FALL = Falling Reactivity/Rate of Recovery
from Distress; LP = Low Intensity Pleasure; DO = Duration of Orienting.
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Figure 2.
Multiple Indicator Multiple Causes (MIMIC) model examining the impact of cultural and

sociodemographic covariates on the three latent factors and on the manifest variables.
Standardized parameter estimates are presented. Solid lines indicate significant paths (p <.
05) and dashed lines non-significant paths (o= .05). All covariates are binary. Maternal
country of birth was dichotomized into U.S.-born and non-U.S.-born (reference group).
Annual household income was dichotomized using a median split as = $40,000 versus <
$40,000 (reference group). For race/ethnicity, White was treated as the reference group;
participants reporting a race/ethnicity other than White, Black/Haitian, or Hispanic were
excluded. SUR = Surgency; NEG = Negative Affectivity; REG = Orienting/Regulation; VR
= Vocal Reactivity; HP = High Intensity Pleasure; SL = Smiling and Laughter; ACT =
Activity Level; PS = Perceptual Sensitivity; SAD = Sadness; DL = Distress to Limitations;
FALL = Falling Reactivity/Rate of Recovery from Distress; LP = Low Intensity Pleasure;
DO = Duration of Orienting.
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Table 1
IBQ-R Scales
IBQ-R Scale Scale Description
Approach Rapid approach, excitement, and positive anticipation of pleasurable activities

Vocal Reactivity

Amount of vocalization exhibited in daily activities

High Intensity Pleasure

Amount of pleasure or enjoyment related to high stimulus intensity, rate, complexity, novelty, and
incongruity

Smiling and Laughter

Smiling or laughter in general caregiving and play situations

Activity Level

Movement of arms and legs, squirming, and locomotor activity

Perceptual Sensitivity

Amount of detection of slight, low intensity stimuli from external environment

Sadness

General low mood; lowered mood and activity related to personal suffering, physical state, object loss,
or inability to perform a desired action

Distress to Limitations

Fussing, crying, or showing distress when in a confining place or position, involved in caregiving
activities, or unable to perform a desired action

Fear

Startle or distress to sudden changes in stimulation or novel physical objects or social stimuli; inhibited
approach to novelty

Falling Reactivity/Rate of Recovery
from Distress

Rate of recovery from peak distress, excitement, or general arousal; ease of falling asleep

Low Intensity Pleasure

Amount of pleasure or enjoyment related to low stimulus intensity, rate, complexity, novelty, and
incongruity

Cuddliness

Expression of enjoyment and molding of body to being held by caregiver

Duration of Orienting

Attention to and/or interaction with a single object for extended periods of time

Soothability

Reduction of fussing, crying, or distress when caregiver uses soothing techniques
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Sample Cultural and Sociodemographic Characteristics (N = 380 Dyads)

Table 2

N % M SD
Maternal age (years) 302 | 58
Maternal relationship status
Married 194 | 51.0
Living with partner 94 24.7
Single 50 13.2
Divorced 6 1.6
Separated 4 <1
Other/not reported 32 8.4
Maternal educational attainment
Not completed high school 81 21.3
High school diploma/GED 46 12.1
Associate’s degree/some college 89 234
College degree 74 19.5
Graduate degree 82 21.6
Not reported 8 21
Annual household income
< $10,000 51 134
$10,000-$20,000 59 15.5
$20,000-$35,000 55 14.5
$35,000-$50,000 55 14.5
$50,000-$70,000 20 53
$70,000-$100,000 31 8.2
> $100,000 88 23.2
Not reported 21 55
Maternal race/ethnicity
Hispanic 132 | 34.7
Black/Haitian 116 | 30.5
White 107 | 28.2
Other 25 6.6
Primary language in home
English 277 | 729
Spanish 80 21.1
Other 23 6.1
Mother born outside U.S. 155 | 40.8
Maternal region of birth
Central America 63 16.6
Caribbean 29 7.6
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N % M SD
South America 27 7.1
Africa 9 2.4
Eastern Europe 7 1.8
Western Europe 5 13
South/Southeast Asia 5 13
East Asia 4 11
Canada 4 11
Other 2 0.5
Maternal age when moved to U.S.
<5 yearsold 11 29
5to 10 years old 22 5.8
11 to 17 years old 22 5.8
18 to 25 years old 63 16.6
> 25 years old 34 8.9
Not reported 3 0.8
Length of time in U.S.
<1 year 6 1.6
1to 2 years 6 1.6
3to 5 years 18 4.7
> 5 years 124 | 32.6
Not reported 1 0.3
Primiparous 93 245
Infant age (weeks) 26.7 | 25
Infant % male 203 | 53.4
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Table 4
Fit Statistics for All Models Tested
Model d.f. x 2 TLI | CFl | RMSEA | 90% ClI
Gartstein et al. (2003; /= 360) 74 | 302.62 | 0.76 | 0.81 | 0.090 0.080-
0.101
Gartstein et al. (2003), excluding Cuddliness (V= 360) 62 24573 | 0.79 | 0.84 | 0.088 0.077-
0.100
Gartstein et al. (2005), California subsample (V= 229) 58 17793 | 0.86 | 0.89 | 0.074 0.062-
0.086
Gartstein et al. (2005), California + Oregon subsamples (V= | 42 110.49 | 0.89 | 0.93 | 0.066 0.051-
608) 0.081
EFA Model (/= 380, Figure 1) 37 | 62.37 0.96 | 0.97 | 0.042 0.023-
0.060
MIMIC Model (V= 336, Figure 2) 60 | 66.28 0.99 | 0.99 | 0.018 0-0.039
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Note. TLI = Tucker-Lewis Index; CFI = Comparative Fit Index; RMSEA = root mean square error of approximation; CI = confidence interval; EFA
= exploratory factor analysis; MIMIC = Multiple Indicator Multiple Causes.
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