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Homotypic and Heterotypic
Continuity of Fine-grained
Temperament during Infancy,
Toddlerhood, and Early Childhood

Samuel P. Putnama,�, Mary K. Rothbartb and Maria A.
Gartsteinc

aDepartment of Psychology, Bowdoin College, College Station, Brunswick, ME,
USA
bDepartment of Psychology, University of Oregon, OR, USA
cDepartment of Psychology, Washington State University, USA

Longitudinal continuity was investigated for fine-grained
and factor-level aspects of temperament measured with the
Infant Behaviour Questionnaire-Revised (IBQ-R), Early Child-
hood Behaviour Questionnaire (ECBQ), and Children’s
Behaviour Questionnaire (CBQ). Considerable homotypic con-
tinuity was found. Convergent and discriminant validity
of the measures was supported, as all fine-grained dimensions
exhibited stability across adjacent measurement periods, and
all scales found on both the ECBQ and CBQ were most highly
correlated with their equivalent scales. At the factor level,
Surgency and Negative Affect factors were stable across all
time points, and Effortful Control/Regulatory Capacity was stable
across adjacent time periods. High-Intensity Pleasure, Activity
Level, and Impulsivity contributed strongly to continuity of
Surgency, and Sadness, Frustration, and Falling Reactivity played
strong roles in the continuity of Negative Affect. Hetero-
typic continuity was also found. High levels of Infant Surgency
predicted high toddler Effortful Control, whereas high toddler
Surgency predicted low Effortful Control in preschoolers. Infant
Surgency dimensions especially predicted Toddler Attention
Shifting and Low-Intensity Pleasure, and toddler Activity Level
was most closely associated with later deficits in Effortful
Control. Inverse relations were also obtained between Negative
Affect and Effortful Control, with substantial negative connec-
tions between toddler Negative Affect and preschool Attention
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The majority of longitudinal research on temperament has focused on single
aspects of behaviour (e.g. Kagan, 1994), traits with clear genetic underpinnings
(e.g. Buss and Plomin, 1975), infant ‘difficultness’ (e.g. Bates, Freeland, &
Lounsbury, 1979), or the nine characteristics identified in the landmark work of
Thomas and Chess (McDevitt & Carey, 1978; Thomas, Chess, & Birch, 1968). In
contrast, recent questionnaire research has established a more comprehensive
array of traits. The current study investigates the longitudinal stability of
attributes assessed by fine-grained temperament questionnaires designed for use
with infants (Infant Behaviour Questionnaire—Revised [IBQ-R]; Gartstein &
Rothbart, 2003), toddlers (Early Childhood Behaviour Questionnaire [ECBQ];
Putnam, Gartstein, & Rothbart, 2006), and young children (Children’s Behaviour
Questionnaire [CBQ]; Rothbart, Ahadi, Hershey, & Fisher, 2001).

A combination of empirical findings and theoretical perspectives informed the
creation of these instruments. Item-level factor analyses (Sanson, Prior, Garino, &
Oberklaid, 1987) of instruments designed to measure the nine dimensions derived
by Thomas and Chess revealed a lack of coherence among items measuring some
dimensions, and revealed alternative dimensions. Growing recognition of dis-
tinctions between primary emotions (e.g. Izard, 1977) prompted the creation of
scales measuring discrete aspects of emotionality, in contrast to broader measures
of ‘mood’ (e.g. McDevitt & Carey, 1978) included in earlier measures. Optimal
level of arousal theories (e.g. Bell, 1974) emphasizing the importance of situational
context led to consideration of dimensions that addressed child behaviour in
high- and low-intensity situations. Finally, research on the development of at-
tentional self-regulatory systems, reflected in Rothbart’s (Rothbart & Bates, 2006;
Rothbart & Derryberry, 1981) definition of temperament as involving individual
differences in reactivity and regulation, suggested the need for scales assessing
children’s capabilities for attentional, emotional, and behavioural control.

A fine-grained perspective of temperament confers at least two advantages
over other approaches. First, more precise investigations of stability, instability,
and relations with other variables are possible in fine-grained analyses of child
temperament. Second, scale-level factor analysis examining interrelations of traits
can be used to derive information regarding the hierarchical structure of tem-
perament, an issue that has been largely neglected in the literature regarding
children (Caspi, 1998). Analyses of fine-grained instruments developed for use
from infancy through adulthood have revealed factors of Surgency, Negative
Affectivity, and Orienting/Regulatory Capacity or Effortful Control that bear
similarity to constructs that have emerged in models of adult personality (Put-
nam, Ellis, & Rothbart, 2001; see Table 1 for definitions and factor affiliation of
IBQ-R, ECBQ, and CBQ scales). The current report examines the stability of these
higher order factors, utilizing discrete, narrowly defined traits to determine more
precise contributions to continuity among these factors.

Developmental psychologists refer to at least five types of continuity in
longitudinal research (Caspi, 1998), three of which are relevant to the current
study. The structural continuity of temperament concerns relations between sets of
variables and is indicated by the largely similar structures that have emerged
from factor analyses of the IBQ-R, ECBQ, and CBQ. More pertinent to the pur-
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Table 1. Labels, definitions, and factor affiliation of IBQ-R, ECBQ, and CBQ scales

Factor Label Definition IBQ-R ECBQ CBQ

Surgency
Activity Level Gross motor activity, including rate and

extent of movement
Sur Sur Sur

High-Intensity
Pleasure

Pleasure or enjoyment related to high
stimulus intensity, rate, complexity,
novelty, and incongruity

Sur Sur Sur

Positive
Anticipation

Excitement in the anticipation of
pleasurable activities. Includes rapid
approach in IBQ-R

Sur Sur Sur

Impulsivity Speed of response initiation Sur Sur
Sociability Seeking and taking pleasure in

interactions with others
Sur

Vocal Reactivity Vocalization during daily activities Sur

Negative Affect
Falling Reactivity Rate of recovery from peak distress,

excitement, or general arousal; ease of
falling asleep. Also includes soothability
items in ECBQ and CBQ

Neg Neg Neg

Fear Negative affect related to anticipated
pain, distress and/or threat. Includes
startle and reactions to novelty social
stimuli in IBQ-R

Neg Neg Neg

Frustration/
distress to
limitations

Negative affect related to confinement,
interruption of ongoing tasks or goal blocking

Neg Neg Neg

Sadness Negative affect, tearfulness or lowered
mood related to physical state,
disappointment, loss, and/or response
to other’s suffering

Neg Neg Neg

Discomfort Negative affect related to sensory qualities
of stimulation, including intensity, rate
or complexity of light, sound, and texture

Neg Neg

Motor activation Repetitive small motor movements; fidgeting Neg

Orienting/Regulatory Capacity/Effortful Control
Attention/Dura-
tion of Orienting

Capacity to sustain attention on an object
or task. Also includes ability to shift attention
on CBQ

Eff Eff Eff

Low-intensity
Pleasure

Pleasure or enjoyment related to low stimulus
intensity, rate, complexity, novelty, and
incongruity

Eff Eff Eff

Affiliation/
Cuddliness

Desire for, and pleasure in, warmth and
closeness with others, independent of shyness
or extraversion

Eff Eff

Inhibitory
Control

Capacity to suppress inappropriate actions
or responses. Includes planning capabilities
in CBQ

Eff Eff

Attentional
Shifting

Ability to transfer attentional focus from
one object or task to another

Eff

Soothability Reduction of fussing, crying, or distress when
soothing techniques are used by the caretaker

Eff

Inconsistent factor affiliation
Perceptual
Sensitivity

Detection of slight, low-intensity stimuli
from the external environment

Sur Neg Eff

Shyness Slow or inhibited approach and/or discomfort
in social situations

Neg Sur

Smiling and
Laughter

Positive affect in response to changes in stimulus
intensity, rate, complexity, and incongruity

Sur Eff
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pose of this study are constructs of differential continuity, referring to the main-
tenance of an individual’s relative position in a group, and the concept of co-
herence. According to Caspi (1998, pp. 349–350), consideration of coherence
‘enlarges the definition of continuity to include heterotypic continuity—con-
tinuity of an inferred genotypic attribute presumed to underlie diverse pheno-
typic behaviors’.

The majority of studies concerning differential continuity of temperament and
personality have concerned homotypic continuity—continuity of similar beha-
viours over time. Several scales contained on all three measures used in the
current study represent this aspect of continuity. Although individual items of
the IBQ-R, ECBQ, and CBQ differ in their eliciting contexts, the behavioural
descriptors assessed for corresponding scales are largely consistent. For instance,
IBQ-R Activity Level items describe behaviour while being dressed or fed,
whereas CBQ Activity Level items refer to situations such as playing outside or
moving from room to room, but child behaviours assessed through items on both
instruments reflect large motor movements.

Whereas homotypic continuity is most likely to be evident after puberty, Ka-
gan (1969) has argued that, due to rapid developmental changes in the early
years of life, a great deal of continuity during childhood will be heterotypic.
Examples of heterotypic continuity are evident in the literature. For instance,
Kagan, Snidman, and Arcus (1998) found 4-month-old infants who reacted to
novel stimuli with high amounts of Negative Affect and activity were likely to
avoid interaction with peers at 4 years of age. Heterogeneity is similarly evident
in items used to assess temperament dimensions through parent report. Whereas
fear is measured in the IBQ-R with items asking how often the baby startled at a
sudden change in body position or how often crying was observed in the pre-
sence of unfamiliar adults, the same dimension is tapped in the CBQ with items
that do not presume crying or startle reactions (e.g. ‘My child is afraid of fire’).

Heterogeneity should be at a maximum for traits that show substantial devel-
opment over the time period in question. Among the attributes measured with our
fine-grained temperament measures, the most profound changes are apparent for
dimensions assessing attentional and self-regulatory aspects of child functioning that
show dramatic transformations between birth and early childhood (Posner &
Rothbart, 2007). To a large extent, attention in infancy is reactive in nature, becoming
more effortfully controlled with maturation (Posner & Rothbart, 2007; Ruff &
Rothbart, 1996). As such, the IBQ-R includes a scale measuring Duration of Or-
ienting that refers to tendencies to focus on a single object for long periods, whereas
Attentional Focusing scales on the ECBQ and CBQ contain items referring to the
ability to willfully maintain attention in the face of distraction. Because behavioural
control is largely achieved with adult support during infancy but becomes more
autonomous over time (Kopp, 1982), the ECBQ and CBQ, but not the IBQ-R, include
scales measuring the child’s Inhibitory Control.

The heterogeneity of behaviours reflecting common underlying processes sug-
gests the value of aggregating across narrowly delineated temperament character-
istics. Common neural processes presumably unite the differentiated traits
constituting temperament factors, although different circuits may contribute to dif-
ferent negative emotions (Gray, 1991). For example, recent theories converge on the
anterior cingulate gyrus and lateral prefrontal cortex as playing an organizing role in
attentional and behavioural control, and on dopamine activity in relation to Extra-
version/Surgency (Posner & Rothbart, 2007; Rothbart & Bates, 2006). Although the
current research makes use of fine-grained attributes, with the prediction that scales
loading on a given factor will predict later traits associated with that factor
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(e.g. Activity Level will predict later Activity Level, Positive Anticipation, High-
Intensity Pleasure, Impulsivity, and Sociability), we expected more substantial sta-
bility at the factor level, since aggregation may allow more robust measurement of
individual differences rooted in biological systems.

Developmental processes underlying continuity, however, may be evident in
ways beyond factor-level stability. Indeed, common underlying mechanisms may
contribute to multiple behavioural traits, and dynamic relations can implicate
one system in the development of another. A well-documented example concerns
anger. As demonstrated by the consistent loading of Frustration/Anger on Ne-
gative Affect factors, a common process links anger to other negative affects.
Anger, however, is also tied to aspects of Surgency. Rothbart, Derryberry, and
Hershey (2000) found prediction from infant Activity Level to 7-year frustration,
and Putnam and Stifter (2005) reported high levels of externalizing behaviour in
highly surgent ‘exuberant’ toddlers. Exemplifying the interplay between differ-
ent developmental processes, Stifter and Spinrad (2002) have reported data
suggesting that excess crying during early infancy may hamper the development
of self-regulatory skills.

Recent findings from Komsi et al. (2006) are particularly informative in regards
to expectations for longitudinal relations across factors in the current study. In-
fant Negative Affectivity, measured using the IBQ (Rothbart, 1981; the pre-
decessor to the IBQ-R) was predictive of CBQ Negative Affectivity at age 5. An
infant ‘Positive Affectivity’ factor consisting of Activity Level, Smiling and
Laughter, Soothability, and Duration of Orienting was predictive not only of later
Surgency/Extraversion, but also of Effortful Control. Scale-level analyses in-
dicated that prediction to later Surgency was particularly strong for infant Ac-
tivity Level, whereas Smiling and Laughter and Duration of Orienting were more
closely related to preschool Effortful Control, suggesting that early forms of
Positive Affectivity may either be markers of self-regulatory capacity or may
allow for the development of self-regulation (Komsi et al., 2006).

Komsi et al. (2006) suggested a limitation of their study was the lack of an
intermediate assessment of temperament between infancy and the preschool
period, a shortcoming addressed in the current study. Although we expected to
conceptually replicate the prior findings through positive correlations between
infant Surgency to later Effortful Control, there was reason to expect that this
relation may not hold, or might even be negative in direction, from toddlerhood
to early childhood. Conceptually, the metaphor of the approach-oriented systems
underlying Surgency functioning as an ‘accelerator’ that interacts with the
‘brakes’ of Effortful Control (Derryberry & Rothbart, 1997) suggests the two may
be inversely related over time. Empirically, variable patterns of concurrent rela-
tions between these traits have been observed. Whereas Gartstein and Rothbart
(2003) obtained a significant positive correlation between Surgency and ORC
during infancy, Putnam et al. (2006) found Surgency and Effortful Control to be
uncorrelated among toddlers, and Putnam, Rothbart, and Gartstein (2004) re-
ported a significant negative correlation between the two factors from the CBQ.
The direction of relations between other factors has been more consistent across
the instruments. For all three measures, negative correlations have been con-
sistently obtained between Negative Affectivity and Effortful Control/Reg-
ulatory Capacity, and on both the IBQ-R and CBQ, positive correlations existed
between Surgency and Negative Affectivity. We expected these findings to be
conceptually replicated in our longitudinal analyses.

We agree with Caspi (1998) and Fox and Henderson (1999) that examinations
of heterotypic continuity will be most productive when directed by theory, and
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believe that attempts at replication are similarly useful. However, exploratory
analyses can also be used effectively to aid in generating theory and/or revising
existing principles. Due to the relatively recent development of the fine-grained
approach, little theory or data concerning longitudinal connections between
discrete traits have been generated to date, and thus, an inductive approach
seems warranted at this time. In addition to testing the hypothesized factor-level
relations described above, we also report exploratory longitudinal correlational
analyses to explain patterns of continuity demonstrated between factors.

METHODS

Participants

A community sample of primary caregivers (90% mothers) of 361 (181 female)
infants from a small city in the northwest US was initially recruited and
administered the IBQ-R. Infants were equally distributed across three age groups:
3–6, 6–9, and 9–12 months. Participants were recruited by telephone on the basis of
birth announcements published in the local paper. Nearly all subjects recruited were
Caucasian and married. The sample was primarily middle class, with an average
family income of $41,798 (S.D. 5 19, 154) and average Revised Duncan Sociometric
Index (Stevens & Featherman, 1981) of 54.12 (S.D. 5 19.20). Primary caregivers’
average age was 31.10 (S.D. 5 5.30) years, and they had completed an average of
14.51 (S.D. 5 2.40) years of education. Additional details regarding subject
recruitment and characteristics can be found in Gartstein and Rothbart (2003).

From this initial group of 361, primary caregivers of 248 (125 female) children
completed the ECBQ. Comparisons of those who did and did not participate at this
time revealed no significant differences in education level, yearly income, respondent
age, or any of the temperament variables assessed during infancy. To supplement this
sample, families of 68 (39 female) additional children were recruited. Demographic
information was not gathered from these 68 families, but the similarity in recruitment
strategy allows some degree of confidence that they represent the same population as
the original sample. The total sample of 316 children (164 female) was roughly equally
distributed across three age groups: 18–22 (n 5 103), 23–26 (n 5 110), and 27–32
months (n 5 104). See Putnam et al. (2006) for further details.

Of the 316 participants who completed the ECBQ, 187 (101 female) completed
the CBQ. The Time 3 subsample was normally distributed with respect to child
age (M 5 49.51, S.D. 5 4.81), and included 142 children (75 female) whose pri-
mary caregiver had completed both the IBQ-R and ECBQ, and 45 (26 female)
whose parent only completed the ECBQ. When demographics, infant tempera-
ment, and toddler temperament of participants who took part in all three as-
sessments were compared with those who dropped out of the study between
infancy and childhood, only 2 of 36 t-tests were significant. Infants who remained
in the study were rated by parents as being higher in IBQ-R Sadness,
t(357) 5 2.54, po0.05 and lower in IBQ-R Soothability, t(358) 5 2.04, po0.05, than
infants who were lost to attrition.

Procedure

Parents of infants between 3 and 12 months of age whose births were reported in
the local newspaper were contacted by phone. Potential subjects were told that
their participation would involve completing a consent form, the IBQ-R (interim

S.P. Putnam et al.392

Copyright r 2008 John Wiley & Sons, Ltd. Inf. Child. Dev. 17: 387–405 (2008)
DOI: 10.1002/icd

 15227219, 2008, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/icd.582 by B

ow
doin C

ollege L
ibrary, W

iley O
nline L

ibrary on [21/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



version) and a demographic form, that completing the forms would take
approximately 1 h, and that they would receive a check for $5 for their
participation, as well as a self-addressed, stamped envelope to return the
completed forms. Of 476 parents contacted, 361 (76%) completed the measures.
See Gartstein and Rothbart (2003) for additional details. When children were
between the ages of 18 and 32 months, parents were again contacted by phone
and mail, then mailed a consent form, ECBQ (interim version), a self-addressed,
stamped envelope, and either a check for $5 or a $5 gift certificate to a local toy
store. See Putnam et al. (2006) for details. When the children whose parents had
completed the ECBQ were between 37 and 59 months old, parents were
sent the CBQ, a self-addressed, stamped envelope and a $5 check. Three weeks
after this mailing, parents who had not returned completed forms were contacted
by phone, and three weeks after these calls, a final reminder letter was sent.
Of the 130 families who dropped out between the ECBQ and CBQ
assessments, 11 had relocated and no forwarding information was available, 37
declined to participate when contacted by phone, 13 failed to return forms
despite agreeing to participate when contacted by phone, and 69 could not be
reached by phone.

Materials

The IBQ-R, ECBQ, and CBQ are parent-report instruments containing
items referring to child behaviour in commonly occurring situations. For
each item, parents are asked to rate the child on a 7-point Likert-type scale.
The IBQ-R and ECBQ items are phrased in the form of questions about the
child’s behaviour in a given context during the past 1 or 2 weeks (e.g. ‘When
being carried in the past week, how often did the baby push against you until put
down?’), and the ratings refer to frequency of behaviour (never, very rarely, less
than half the time, half the time, more than half the time, almost always, always).
The CBQ items are statements describing child behaviour (e.g. ‘My child gets
angry when told he or she needs to go to bed’), and the ratings refer to the degree
to which the statement accurately describes the child (extremely untrue, quite
untrue, slightly untrue, neither true nor untrue, slightly true, quite true,
extremely true).

The sample used in the current study contributed to the refinement of the IBQ-
R and ECBQ, such that participants received interim versions of the instruments
containing some items that were ultimately discarded due to statistical and
conceptual considerations (see Gartstein & Rothbart, 2003; Putnam et al., 2006).
The interim IBQ-R contained 251 items, 67 of which were eliminated prior to
creating scale scores. The interim ECBQ contained 267 items, 66 of which were
removed.

Table 1 contains the labels and definitions for the scales included on the three
instruments. Several scales, such as High-Intensity Pleasure and Frustration/
Distress to Limitations, are used in each of the measures, while others appear on
only one or two of the instruments. Cronbach’s alphas for the 14 scales of the
IBQ-R ranged from 0.70 to 0.90. Alphas for the ECBQ ranged from 0.61 to 0.89.
CBQ scale alphas ranged from 0.61 to 0.94. As discussed in the introduction,
factor analyses of each instrument had identified three-factor solutions. Scores
corresponding to these factors were created by performing principal axis factor
analyses on scale scores, rotating extracted factors using the Oblimin algorithm,
and saving the variables created by the regression method (Norusis, 1994).
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RESULTS

Previously reported findings (Gartstein & Rothbart, 2003; Putnam et al., 2006;
Rothbart et al., 2001) using the samples and/or measures used in the current study
mirror findings from other studies (see Else-Quest, Hyde, Goldsmith, & Van
Hulle, 2006) in demonstrating higher scores on dimensions of Surgency in males
and Effortful Control in females. Because there is no apparent rationale for
expecting gender differences in patterns of stability (Komsi et al., 2006), we did not
conduct separate analyses for males and females. In addition, parent ratings of
several dimensions assessed with these questionnaires increase with child age
(Gartstein & Rothbart, 2003; Goldsmith, 1996; Putnam et al., 2006). To control for
sex and age influences, these variables were residualized from all temperament
scores prior to substantive analyses. The analyses below were conducted using
these residual scores. We first present continuity findings at the factor level, before
defining these results more thoroughly by considering fine-grained stability.

Continuity of Temperament

Factor scores
As shown in Table 2, with one exception, all cross-age correlations for Surgency and
Negative Affect were significant and moderate to large in magnitude. ECBQ
Effortful Control (EFF) was related to both the IBQ-R Orienting/Regulatory Capacity
(ORC) factor, and CBQ EFF, but the infant and childhood factors were not
significantly related. Between infancy and toddlerhood, SUR and ORC-EFF were
positively correlated, with infant SUR additionally predicting preschool EFF. This
pattern was reversed between toddlerhood and preschool age, with ECBQ SUR
negatively correlated with CBQ EFF. In addition, negative correlations were obtained
between IBQ-R ORC and CBQ NEG and between ECBQ NEG and CBQ EFF. No
correlations between SUR and NEG were significant.

Simultaneous multiple regression was first employed to examine whether SUR
and ORC in infancy each predicted unique variance in ECBQ SUR and EFF. The
model for ECBQ SUR was significant, F(2, 243) 5 18.49, po0.01, R2 5 0.13, with
IBQ-R SUR, b5 0.38, po0.01, but not IBQ-R ORC, b5�0.03, n.s., accounting for
unique variance. The model for ECBQ EFF was also significant, F(2, 243) 5 28.27,
po0.01, R2 5 0.19, with both IBQ-R SUR, b5 0.31, po0.01, and IBQ-R ORC,
b5 0.17, po0.01, making unique predictions.

Table 2. Cross-age correlations between factors

ECBQ factors CBQ factors

SUR NEG EFF SUR NEG EFF

IBQ-R factors SUR 0.36�� 0.08 0.41�� 0.25�� 0.04 0.16�

NEG 0.05 0.36�� �0.10 0.06 0.36�� 0.05
ORC 0.17�� �0.07 0.34�� 0.10 �0.20� 0.05

ECBQ factors SUR 0.59�� �0.01 �0.16�

NEG 0.10 0.49�� �0.17�

EFF �0.13# �0.11 0.58��

Note: N 5 246 for IBQ-R to ECBQ, 186 for ECBQ to CBQ, and 141 for IBQ-R to CBQ. SUR, Surgency; NEG,
Negative Affectivity; ORC, Orienting/Regulatory Capacity; EFF, Effortful Control. # po0.10, *po0.05,
**po0.01.
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Simultaneous multiple regression was also used to examine unique variance
in CBQ EFF predicted by the three ECBQ factors. The model was significant,
F(3, 182) 5 32.91, po0.01, R2 5 0.35. ECBQ EFF accounted for unique
variance, b5 0.57, po0.01, the coefficient for ECBQ SUR was marginally
significant, b5�0.11, po0.10, but ECBQ NEG was not significant,
b5�0.01, n.s.

Hierarchical multiple regression was utilized to assess the mediating role of
toddler temperament in explaining infant–preschool relations. As expected,
when entered alone, IBQ-R SUR predicted CBQ SUR, b5 0.22, po0.01, model
F(1, 138) 5 6.82, po0.01, R2 5 0.05. Suggesting mediation, when ECBQ SUR was
also included in a subsequent model, F(2, 137) 5 27.86, po0.01, R2 5 0.29, the
coefficient for IBQ-R SUR was no longer significant, b5�0.03, n.s., and the
coefficient for ECBQ SUR was significant, b5 0.55, po0.01. In contrast, IBQ-R
NEG was not completely mediated by ECBQ in the prediction of CBQ NEG.
When entered alone, the coefficient for IBQ-R was significant, b5 0.36, po0.01,
model F(1, 138) 5 20.35, po0.01, R2 5 0.36. When ECBQ NEG was added to the
equation, the IBQ-R coefficient decreased, but remained significant, b5 0.20,
po0.05, model F(2, 137) 5 21.22, po0.01, R2 5 0.49, ECBQ NEG b5 0.36, po0.01.
Finally, the relation between IBQ-R SUR and CBQ EFF was mediated through
ECBQ EFF (because the direction of relations between IBQ-R SUR and ECBQ SUR
was opposite of those between ECBQ SUR and CBQ EFF, it was not considered as
a mediator): IBQ-R accounted for unique variance in CBQ EFF when entered
alone, b5 0.20, po0.05, model F(1, 138) 5 5.79, po0.05, R2 5 0.20, but not when
ECBQ EFF was also included, b5 0.01, n.s., model F(2, 137) 5 32.89, po0.01,
R2 5 0.32, ECBQ EFF b5 0.57, po0.01.

Fine-grained traits
A disadvantage to the fine-grained approach to temperament concerns the

elevated potential for Type 1 error. When multiple statistical tests are performed,
a high likelihood exists for falsely rejecting the null hypotheses and concluding
(inaccurately) that a relationship exists between two variables. This problem is
typically handled by employing the Bonferroni or similar procedures, but with
very large numbers of tests, the Bonferroni correction is considered by many to
be excessively conservative (Sankoh, Huque, & Dubey, 1997). We have employed
an alternative procedure recommended by Uitenbroek (1997), dividing our
sample into two random halves and only reporting heterotypic correlations that
exceeded the traditionally accepted po0.05 in both samples, such that sig-
nificance would be obtained at random only once in 400 tests. The correlations
reported in Tables 3 and 4 were significant in both random subsamples, but to
most accurately represent the relations, we have presented coefficients that were
calculated using the entire sample. In the text below regarding heterotypic con-
tinuity, we do not describe all significant correlations, instead focusing on those
we feel best explain our factor-level results.

Homotypic continuity
As shown in bold type in Table 3, convergent validity between the IBQ-R to

the ECBQ was demonstrated through significant correlations for each of the 11
constructs included on both measures. Discriminant validity was demonstrated
for 5 of the 11 scales (Activity Level, Positive Anticipation, Falling Reactivity,
Perceptual Sensitivity, and Cuddliness) that were most highly correlated with
their equivalent scale.
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As shown in bold type in Table 4, all 14 scales included on both the ECBQ
and CBQ demonstrated longitudinal stability from toddlerhood to early
childhood. Furthermore, all scales were most highly correlated with their
equivalent scale.

Only 6 of the 11 discrete traits measured with both the IBQ-R and CBQ
demonstrated significant stability, and for only 2 of these, Perceptual Sensitivity
and Distress to Limitations/Frustration were the highest correlations obtained
with equivalent scales. Stability coefficients for Activity Level, Approach/Posi-
tive Anticipation, Smiling and Laughter, Distress to Limitations/Frustration,
Sadness, and Perceptual Sensitivity were significant, rs(140) 5 0.22, 0.23, 0.26,
0.29, 0.18, 0.23, pso0.05, whereas High-Intensity Pleasure, Fear, Falling Re-
activity, Duration of Orienting/Attentional Focusing, and Low-Intensity Pleasure
were not, rs(140) 5 0.15, 0.13, 0.13, 0.08, 0.08, ps40.05.

Within-factor heterotypic continuity
As shown in Table 3, infant to toddler continuity of Surgency was best ex-

plained by homotypic relations. From toddlerhood to childhood, Table 4 reveals
moderately large correlations among ECBQ and CBQ High-Intensity Pleasure,
Activity Level, and Impulsivity. Further suggesting the centrality of Activity
Level and Impulsivity in Surgency, IBQ-R Activity Level also predicted CBQ
Impulsivity in both random subsamples, r(142) 5 0.25, po0.01, in the full sample.
In addition, IBQ-R Vocal Reactivity was predictive of CBQ Smiling and Laughter,
full sample r(142) 5 0.35, po0.01.

Homotypic relations also accounted for the majority of significant links
between infant and toddler Negative Affectivity. From toddlerhood to the pre-
school period, however, substantial overlapping longitudinal prediction is evident
among Frustration, Sadness, and Falling Reactivity. Only one heterotypic Nega-
tive Affectivity IBQ-R to CBQ correlation was significant in both random sub-
samples: IBQ-R Sadness predicted CBQ Discomfort, full sample r(142) 5 0.28,
po0.01.

Intriguingly, Low-Intensity Pleasure made particularly salient contributions to
the stability of the regulatory factor, as all scales from IBQ-R ORC predicted
ECBQ Low-Intensity Pleasure, and all scales from ECBQ Effortful Control pre-
dicted CBQ Low-Intensity Pleasure. From the toddler to preschool periods,
ECBQ Attention Focusing and Inhibitory Control correlated with the same
dimensions of the CBQ. No scales from the regulatory factors of the IBQ-R and
CBQ were significantly correlated in both subsamples.

Cross-factor heterotypic continuity
As shown in Table 3, the fascinating positive correlation between infant

Surgency and toddler Effortful Control is largely explained by connections
between IBQ-R Surgency dimensions and ECBQ Attention Shifting and
Low-Intensity Pleasure. ECBQ Perceptual Sensitivity, which loads substan-
tially on Effortful Control, was also predicted by most IBQ-R Surgency scales.
In contrast, the negative relation between these factors from the ECBQ to
CBQ is largely due to negative relations between toddler Activity Level
and preschool Attention Focusing and Inhibitory Control. It is of note that
deficits in toddler Inhibitory Control are similarly related to excess Activity
Level and Impulsivity in preschool. No scale-level correlations between
IBQ-R Surgency and CBQ Effortful Control were significant in both sub-
samples.
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Finally, inspection of Table 4 suggests that the inverse relation between ECBQ
Negative Affectivity and CBQ Effortful Control is largely explained by predic-
tions from components of toddler Negativity to later Attention Focusing and
Inhibitory Control.

DISCUSSION

The results of our investigation demonstrate the two primary advantages to the
fine-grained approach to studying temperament. The robust longitudinal
relations between factor scores supported the construct validity of the
hierarchical structure of temperament previously revealed through factor
analyses of the IBQ-R, ECBQ, and CBQ. In addition, the degree of specificity
afforded by measurement of multiple distinct traits allowed increased nuance in
our understanding of homotypic and heterotypic continuity.

Across adjacent measurement periods, convergent validity was demonstrated
for all discrete scales considered conceptually consistent. The discriminant va-
lidity of the scales was also supported in these analyses, particularly between
toddlerhood and childhood. Between the infancy and toddler assessments, 5 of
11 scales were most highly correlated with their equivalent scales, and this was
true for all 14 scales found on both the ECBQ and CBQ. Multiple significant
correlations were also obtained between scales from analogous factors, sug-
gesting systemic continuity of underlying constitutional factors or common de-
velopmental factors influencing related behaviours across varied contexts.

Less stability was observed between fine-grained traits across longer devel-
opmental periods. Although Activity Level, Approach/Positive Anticipation,
Smiling and Laughter, Distress to Limitations/Frustration, Sadness, and Per-
ceptual Sensitivity were significantly stable from infancy to preschool age, even
these traits demonstrated only modest continuity. This is consistent with the
results of prior studies of temperament stability (see Lemery, Goldsmith, Klin-
nert, & Mrazek, 1999) and with the general observation that greater stability is
expected over brief periods, in comparison to longer time spans. Both the elicitors
and the behavioural expressions of emotions and attentional processes undergo
dramatic shifts between infancy and the preschool period (Camras, 1994; Posner
& Rothbart, 2007; Ruff & Rothbart, 1996), creating difficulties for consistency in
measurement of fine-grained traits over this span. The emergence of new
effortful capabilities is also likely to affect stability, as regulatory processes
work to moderate initially reactive tendencies (Nigg, 2006; Posner & Rothbart,
2007; Rothbart & Bates, 2006).

Differential patterns of stability of Surgency, Negative Affectivity, and Effortful
Control may reflect dissimilarity in developmental processes. Relations between
infant and preschool Negative Affectivity were not completely mediated by
toddler Negative Affectivity, possibly suggesting early consolidation of an or-
ganized system in which apparent instability across time is largely due to im-
perfect measurement at each age (Lemery et al., 1999). In contrast, infant to
preschool connections for Surgency were fully mediated by toddler Surgency,
perhaps indicating progressive change rather than constancy of a relatively static
trait. Given the substantial development during early childhood of systems
that underlie behavioural and attentional control (Posner & Rothbart, 2007;
Rothbart & Rueda, 2005), it is perhaps not surprising that direct continuity
was not evident at either the fine-grained or the aggregated level between infant
ORC and preschool Effortful Control. It is, however, important to note the
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transactional stability of this trait: toddler Effortful Control was both predictive of
preschool Effortful Control and predicted by infant ORC.

Within-factor heterotypic continuity of certain fine-grained attributes ap-
peared to play particularly salient roles in longitudinal stability of the factors.
High-Intensity Pleasure, Activity Level, and Impulsivity were longitudinally
linked to several other components of Surgency, suggesting they form a ‘core’ of
sorts, upon which other manifestations of Surgency are superimposed. These
findings are reminiscent of those obtained by Komsi et al. (2006), in which infant
Activity Level was the primary contributor to continuity between a Positive
Affectivity ‘superfactor’ and later Surgency.

Indicating distinctions within the broad Negative Affectivity factor, Sadness,
Frustration, and (reversed) Falling Reactivity were largely coherent with one
another over time, but demonstrated no longitudinal relations with Fear or
Shyness, consistent with neural models such as that proposed by Gray (1991),
which places fear responses under the domain of a Behavioural Inhibition System
(BIS) that is somewhat distinct from a Fight/Flight (F/F) system underlying
irritability. These differences are also in keeping with differences between ex-
ternalizing and internalizing in problem behaviour (the only exception being
inclusion of sadness in the frustration rather than the fear cluster). One might
speculate that general predispositions for negativity may be associated with
amygdala functioning, implicated in both fear and anger, with individual dif-
ferences in BIS and F/F circuitry contributing to specificity in emotional re-
activity (see also Rothbart & Posner, 2006).

The fine-grained trait of Low-Intensity Pleasure appeared to play a particu-
larly important role in the transactional stability of the regulatory factor. Because
research regarding regulation of behaviour and attention has seldom considered
motivational processes, this finding may be useful for directing future in-
vestigation. The ability to gain pleasure from low-intensity activities such as
examining books, watching educational television, and playing cognitively de-
manding board games may allow children opportunities for intellectual growth.
Exploration of Low-Intensity Pleasure may enhance prediction of later in-
telligence, which has previously been linked to less emotion-based aspects of
Effortful Control (Fabes, Martin, Hanish, Anders, & Madden-Derdich, 2003).

A particularly intriguing pattern of factor-level heterotypic continuity in-
dicated that high levels of Surgency during infancy were associated with high
Effortful Control in toddlers. A basic predisposition to positive affect may par-
tially explain these results, in that the strongest correlations were obtained be-
tween infant High-Intensity Pleasure and Smiling and Laughter and toddler
Low-Intensity Pleasure. This explanation was invoked by Komsi et al. (2006) to
explain their findings of infant Smiling and Laughter as a predictor of preschool
dimensions of Effortful Control. Alternatively, high Surgency may allow a child
to more frequently encounter experiences that are cognitively and affectively
challenging, leading to greater opportunities to develop willful control of their
behaviour and attention. A related possibility is that infants who display more
positive emotionality elicit guidance from parents that may facilitate the devel-
opment of attentional skills underpinning Effortful Control.

The direction of the relationship between Surgency and Effortful Control
shifted in the transition from toddlerhood to the preschool period, with high
Surgency between 18 and 36 months predicting low Effortful Control between 3
and 5 years. This pattern mirrors the within-age pattern of relations between
these dimensions, but is nonetheless surprising due to the conceptual dissim-
ilarity of Surgency and Effortful Control. The negative relation appears to de-
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monstrate a struggle between basic reactive and socially imposed dimensions of
motivation. The more reactive systems underlying orientation and approach to
reward are often at odds with later-emerging capacities to focus attention and
control behaviour, and with the desire to meet societal expectations that one
should do so. This would fall within the accelerator-brakes metaphor proposed
by Derryberry and Rothbart (1997). Toddler Activity Level was particularly
predictive of later deficits in Attentional and Inhibitory Control, reminiscent of
the inverse relations between the two dimensions in the symptoms associated
with attention deficit and hyperactivity in the clinical literature (e.g. Nigg, 2001).

A final finding regarding heterotypic continuity concerns inverse relations
between Negative Affect and Effortful Control. High levels of several aspects of
ECBQ Negative Affect were predictive of low levels of CBQ Attention Focusing
and Inhibitory Control. Similar findings have been reported from childhood to
adulthood (Rothbart & Sheese, 2006). The links between NA and EFF may offer
support to the proposal made by Calkins (1994), Calkins and Degnan (2006) and
supported during infancy by Stifter and Spinrad (2002) that temperamental ne-
gative reactivity may compromise the effective development of attentional and
inhibitory mechanisms. Our results also suggest that early deficits in regulation
may contribute to later negativity, insofar as high infant Orienting Regulatory
Capacity forecast low preschool Negative Affect, suggesting early-emerging
tendencies to focus attention, enjoy calm activities, and benefit from maternal
soothing may contribute to later regulation of negative emotions.

A primary limitation of the current investigation concerns the reliance on
information acquired from a single parent. Kagan (1994) has been critical of
questionnaire methodology, contending that parental characteristics including
personality, differing knowledge of child behaviour, and inconsistent inter-
pretation of items are sources of bias. Potentially compounding these biases the
data used to assess continuity were used by Gartstein and Rothbart (2003) and
Putnam et al. (2006) to create the infant and toddler instruments. Because the
psychometric characteristics of the scales were optimized for these samples, the
stability coefficients obtained may have been overestimated. Our concerns re-
garding rater subjectivity were at least partially addressed in the IBQ-R and
ECBQ, through utilization of items that ask only about recently occurring events,
and inquiring about concrete child behaviours, rather than asking parents to
make abstract or comparative judgments (Rothbart & Goldsmith, 1985). Also
easing our concern, interparent agreement has been established for the IBQ-R,
and ECBQ, (Gartstein & Rothbart, 2003; Putnam et al., 2006; Rothbart et al., 2001).
In addition, although several studies have failed to reveal agreement between
parent reports and observed behaviours (see Stifter, Willoughby, Towe-Goodman,
& The Family Life Project Key Investigators 2008), others have demonstrated
convergent validity between laboratory measures and the IBQ (Rothbart, 1981)
and Toddler Behaviour Assessment Questionnaire (TBAQ; Goldsmith, 1996) on
which the IBQ-R and ECBQ are based (Goldsmith & Rothbart, 1991), suggesting a
substantial objective component to parent ratings.

An important future direction concerns the development of observational
tasks to tap the constructs contained in our fine-grained measures that are not
incorporated in existing, standardized laboratory batteries (e.g. Buss & Gold-
smith, 2000; Goldsmith & Rothbart, 1991). It should be noted, however, that
observational measures are also prone to error, including problems related to
characteristics of the rater or experimenter, effects of the measure on child
behaviours, and interactions between experimenter and measure characteristics
(Rothbart & Goldsmith, 1985). Logistical problems also limit the scope of
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laboratory assessments, and questionnaires may be the only realistic route to
assessing the wide range of traits represented in the current study.

Our study is also limited in terms of sample characteristics. Although the
sample was economically diverse, it reflected the primarily Caucasian population
of the Pacific Northwest. Because the psychometric properties of temperament
scales may be inconsistent across samples differing in ethnicity and sociometric
status (e.g. Putnam & Rothbart, 2006), subsequent studies of high-risk popula-
tions such as those carried out by Victor, Rothbart, and Baker (2006) for combined
personality and temperament scales would be informative. A second limitation
of our sample concerns the substantial levels of attrition. Nearly half of the
families participating during the infancy period had been lost by early childhood.
Although the retained and discontinuing families did not differ significantly in
terms of socio-economic status, family income, parent age, or parent education,
retained children were sadder and less soothable as infants. Other, unmeasured,
differences may have existed between these groups of families and the general-
izability of the current findings is unclear.

Our findings point to new directions, both methodological and substantive, in
temperament research. Methodologically, it may be worthwhile to consider fur-
ther revisions to capitalize on the longitudinal associations revealed herein. One
possibility involves expanding the existing questionnaires. Due to the time course
of their design (the IBQ was created first, the CBQ was created next, followed by
the IBQ-R, then the ECBQ), the content of the measures reflected in part the
authors’ evolving thoughts regarding temperament and development. Currently,
only the ECBQ contains Motor Activation and Attention Shifting scales. Similarly,
recognition of an affiliation dimension that is subsumed under Effortful Control in
the IBQ-R and ECBQ, but emerges as a separate factor in adolescence (Ellis &
Rothbart, 2001; Putnam et al., 2001) and demonstrates some similarity with the
personality construct of agreeableness (Evans & Rothbart, 2007) indicates the
promise of adding Sociability and Cuddliness scales to the CBQ.

Conversely, these questionnaires could be shortened to reflect the nature of
heterotypic within-factor continuity discerned in this research. For instance, be-
cause High-Intensity Pleasure, Activity Level, and Impulsivity appear to form a
‘core’ of Surgency that is longitudinally stable, instrument revisions may include
trimming of more peripheral traits such as Smiling and Laughter or Positive
Anticipation. Short and Very Short Forms of the CBQ have been recently de-
veloped, with the short version retaining 6- to 8-item versions of all scales from
the standard CBQ, and the very short version containing three broad-based 12-
item scales covering the content of the overarching factors (Putnam & Rothbart,
2006), and similar treatment of the IBQ-R and ECBQ is recommended. An ad-
ditional direction for trimming involves removal of items that conceptually
overlap with behaviour problem dimensions, as recommended by Lemery, Essex,
and Smider (2002). It is possible to envision multiple versions of the measures
that are tailored to the needs of individual researchers.

Substantively, significant stability across adjacent measurement periods was
demonstrated for all conceptually consistent fine-grained traits and factors. The
demonstrated developmental coherence of these factors suggests that the IBQ-R,
ECBQ, and CBQ can be meaningfully combined in future studies utilizing
growth-curve analyses to examine influences maintaining and lawfully altering
longitudinal stability.

A particularly exciting new theoretical direction is indicated by the
novel findings of longitudinal heterotypic relations between Surgency and
Effortful Control. Effortful Control has been strongly implicated in the aetiology
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of behaviour problems (Calkins & Degnan, 2006; Nigg, 2006; Rothbart & Bates,
2006), but early indicators of this trait are largely unknown. Additional research
in the laboratory and the home, as well as through caregiver-report, to reveal the
mechanisms through which infant tendencies towards positive affect in multiple
contexts are transformed into capabilities for attentional control in early child-
hood, is warranted. Alternatively, high Activity Level in toddlerhood appears to
be a risk factor for later self-regulation, possibly indicating routes for intervention
to prevent externalizing behaviour problems.

We believe that the research described here is consistent with the aims of this
collection, representing an important new approach illuminating the diversity of
behaviours that can be considered ‘temperament’. We further feel that continuing
expansion and refinement of the constructs and issues addressed in this report
will generate insight into developmental processes of reactivity and regulation.
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