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Abstract:

This study used longitudinal cohort data from a Japanese sample (N = 110) to examine
developmental trajectories and stability of temperament from infancy (6, 9, and 12 months)
to toddlerhood (18 and 24 months), as well as longitudinal associations with socioemotional
outcomes assessed by the Strengths and Difficulties Questionnaire (SDQ) at 24 months.
Multiple assessments were conducted to evaluate the relative and absolute stability of
temperament dimensions. Hierarchical regression analyses, controlling for family background
factors, were used to examine associations between temperament and later socioemotional
functioning.

Results indicated significant developmental changes around 12 months, with increases
in surgency and negative affect followed by declines, and a marked increase in effortful
control by 24 months. Patterns of heterogeneous continuity suggested that emerging
regulatory capacities may develop alongside early temperamental reactivity. Gender
differences were observed, with boys showing higher surgency at 12 months and girls
exhibiting higher prosocial behavior at 24 months.

Regression analyses showed that effortful control at 24 months was associated with
fewer behavioral regulation difficulties and higher prosocial behavior, whereas negative
affect was associated with greater emotional problems. Childcare experience was associated
with fewer peer problems. These findings highlight the dynamic nature of early temperament
development and its relevance for socioemotional adjustment in early childhood.
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1. Introduction

(1) Infant Temperament

Temperament is typically defined as a stable individual trait related to emotional experience and
expression, encompassing sensitivity to emotional stimuli, the speed and intensity of emotional reactions,
and one’s general emotional tone (Rothbart and Bates 2007). These traits are believed to originate from
biological foundations and exhibit significant heritability.

Thomas and Chess (1977) offered a broader definition of temperament, emphasizing that it
includes not only emotional reactivity but also behavioral traits such as attentional regulation and
activity level. They proposed nine fundamental dimensions that constitute the “how” of behavior:
activity level, approach—withdrawal, mood, adaptability, threshold of responsiveness, intensity of
reaction, distractibility, attention span/persistence, and rhythmicity. They emphasized that the quality
of a child’s development largely depends on the “goodness of fit” between their temperament traits and
environmental demands: high compatibility fosters healthy development, while poor fit may hinder it.

Drawing on existing temperament theories, temperament is regarded as an important individual
foundation for early emotional and behavioral development, whereas caregiving and family contexts
play a critical role in shaping how these characteristics are expressed and develop over time (Rothbart
and Bates 2007; Thomas and Chess 1977). Building on this perspective, Belsky (2016) proposed the
differential susceptibility framework, which underscores the dynamic association between individual
characteristics and environmental contexts, suggesting that children’s developmental trajectories emerge
from the ongoing interplay between internal attributes (e.g., temperament, cognitive abilities, and health
status) and external conditions (e.g., family and caregiving environments, as well as broader cultural
contexts). Empirical studies further indicate that children with different temperament profiles may
show distinct developmental patterns across varying family environments (Slagt et al. 2016). In light of
these theoretical perspectives, research on temperament development has emphasized the importance
of considering caregiving and family background factors when examining associations between
temperament and developmental outcomes, either as influential contextual conditions or as variables that

should be taken into account analytically.

(2) The Importance of Research on Infant Temperament

A substantial body of research has demonstrated that early childhood temperament is closely linked
to subsequent psychological and behavioral development. For instance, a study conducted in France
by Abulizi et al. (2017) found that emotional temperament in infancy could predict conduct problems
and symptoms of hyperactivity/inattention at 5.5 years of age. Specifically, an active temperament was
associated with later externalizing behavior problems, whereas a shy temperament was predictive of
future emotional issues. Notably, these associations were highly consistent across individuals and family
backgrounds, showing no significant variation based on demographic variables.

Research from China further confirms the influence of temperament on developmental outcomes.
Studies have shown a negative correlation between negative affect and psychological resilience in
children, whereas effortful control and authoritative parenting were positively associated with resilience.
Moreover, negative affect and effortful control were found to indirectly predict resilience through
authoritative parenting (Niu et al. 2019). Meanwhile, developmental psychopathology research has
identified two temperamental pathways potentially leading to ADHD: one characterized by low effortful

control and the other by a strong approach tendency. In contrast, anxiety disorders are more commonly
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associated with a combination of high negative affect and low effortful control (Nigg 2006).

Taken together, the existing literature underscores the significant role of temperament in shaping
developmental outcomes across cultural contexts. Therefore, early identification of temperament traits
in infancy and toddlerhood may provide valuable opportunities for early intervention, promoting more
favorable psychological and behavioral development and highlighting the practical importance of
research on early temperament.

Further analysis of the literature reveals several key factors influencing the development of
temperament in children:

1. Individual Factors

Gender differences are a frequently discussed variable, though findings remain inconsistent. Some
studies have reported that boys tend to exhibit higher activity levels, while girls perform better in
effortful control (Eiden et al. 2004). In China, girls aged 3 to 5 scored higher in initiative and self-
regulation (Niu et al. 2019). However, other studies have found no significant gender differences.
For example, research from the United States and South Korea found no gender-based differences in
temperament during infancy (Gartstein and Rothbart 2003; Gartstein et al. 2015). These inconsistencies
may reflect differences across studies (Cosentino-Rocha et al. 2014; Klein et al. 2013).

2. Age-Related Changes

Studies have shown that temperament characteristics may vary significantly across different age
stages in infancy and toddlerhood. For example, Putnam et al. (2008) found systematic differences in
temperament dimensions across age groups. Other research suggests that while temperament is relatively
stable, it can evolve with maturation and experience. This concept of “dynamic stability” reflects the idea
that temperament, while consistent to a degree, can adapt over time and across contexts, demonstrating a

continuous pattern of development.

3. Parenting Environment

The early caregiving environment also plays a crucial role in the development of temperament.
Maternal mental health, particularly levels of depression and anxiety, is considered a key predictor of
early temperament traits. A recent study from the United States found that maternal emotional states
at three months postpartum significantly predicted infants’ initial temperament characteristics. After
accounting for maternal symptoms, paternal depression and anxiety also showed associations with infant
temperament development (Mattera et al. 2023).

Additionally, longitudinal research from Japan has shown that caregiver—infant interaction styles
can significantly influence later temperament. For instance, soothing infants through attention-shifting
strategies was associated with higher levels of negative affect at 24 months, while infants with greater
surgency were more likely to engage in rough-and-tumble play, which was positively correlated with
excitability scores at 24 months (Nakagawa and Sukigara 2014).

(3) Limitations of Previous Research and the Purpose of This Study

Previous literature has indicated that boys and girls may differ in certain temperament scores; however,
the findings across studies remain inconsistent. Additionally, parents often differ in their evaluations
of their children’s temperament. While studies in countries such as the United States, South Korea, the
Netherlands, and China have explored the stability of temperament in infancy and early childhood, more
empirical research is needed to understand how temperament develops and changes over time within
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diverse cultural contexts. For example, the relative stability of longitudinal temperament development
can be examined in terms of both homotypic and heterotypic continuity. Homotypic continuity
is operationally defined as longitudinal associations of the same temperament dimensions across
developmental stages, reflecting the stability of the same constructs over time. In contrast, heterotypic
continuity refers to longitudinal associations between different temperament dimensions across
developmental stages (Putnam et al. 2008).

In Japan, there is a significant lack of longitudinal empirical data on infant temperament
development. Therefore, it is essential to conduct multi-wave longitudinal assessments to further
examine the stability of temperament characteristics during infancy and toddlerhood. Although previous
research has examined the influence of infant temperament on children’s emotional and behavioral
development as measured by the Strengths and Difficulties Questionnaire (SDQ) (Abulizi et al. 2017),
that study measured temperament only at 12 months. This single time-point measurement is insufficient
to evaluate whether temperament at multiple stages in infancy consistently predicts later outcomes from
a developmental perspective.

Despite existing longitudinal studies supporting the stability of early childhood temperament,
there remains a lack of systematic longitudinal research examining how developmental changes in age
and temperament jointly relate to children’s early emotional and behavioral development, particularly in
non-Western cultural contexts. To address this gap, the present study used longitudinal cohort data from
a Japanese sample to examine developmental trajectories and stability of temperament from infancy to
toddlerhood, and to investigate longitudinal associations between temperament and children’s socio-
emotional outcomes, while accounting for individual and caregiving-related factors. Accordingly, the
present study addressed the following hypotheses:

Hypothesis 1: Based on previous longitudinal studies, we hypothesized that infant temperament in
the Japanese sample would exhibit both relative and absolute stability across infancy and toddlerhood,
with different developmental patterns across temperament dimensions.

Hypothesis 2: Given mixed findings in previous research, we explored whether individual factors
(e.g., the child’s sex) and caregiving environments would be associated with differences in temperament
development across time.

Hypothesis 3: Temperament dimensions related to self-regulation and emotional reactivity during
toddlerhood were hypothesized to be associated with subsequent emotional and behavioral outcomes
measured by the SDQ, after controlling for family background factors.

2. Methodology

(1) Participants

This study is part of the “Ibaraki Cohort Project,” a longitudinal study supported by the city of Ibaraki,
Osaka Prefecture, which tracks maternal and child development from early pregnancy onwards.
The project employs a multi-method approach that includes physiological assessments, behavioral
observations, questionnaires, and interviews (Kanzaki et al. 2020).

Data for the present study were collected via questionnaire surveys conducted with a subset of
mother-infant pairs participating in the Ibaraki Cohort Project. The survey period spanned from October
2019 to May 2022, targeting mothers with children aged 0 to 24 months. A total of 255 mother-infant
pairs were initially recruited.

Regarding temperament assessment, although parental expectations may introduce reporting
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bias, previous studies have demonstrated acceptable concordance between questionnaire-based
assessments and behavioral observations (Vroman et al. 2014). Therefore, this study adopted maternal
self-reports, considering mothers as the primary caregivers, to evaluate infant and toddler temperament
characteristics.

In processing the data, responses from the 24-month time point were used as the baseline for
constructing the longitudinal sample. A total of 110 cases with valid responses at 24 months were
identified and served as the core analytic sample. To construct a longitudinal dataset, questionnaire
responses at 6 months (N = 128), 9 months (N = 123), 12 months (N = 117), and 18 months (N = 116)
were cross-referenced with the 24-month data. Participants who lacked continuous longitudinal follow-
up were excluded from the analysis. Among the retained 110 cases, a small proportion of item-level
missing values were identified across time points. To address these, multiple imputation was performed
to minimize potential bias and maximize the use of available data. As a result, a total of 110 analyzable

cases were included in the final longitudinal temperament analysis.

(2) Research Procedure
Between October 2017 and March 2020, the research team distributed informational flyers to residents
visiting the Ibaraki City Child Health Center to receive their Maternal and Child Health Handbook,
inviting them to participate in the Ibaraki Cohort Project. Recruitment of participants occurred during
this period. The questionnaire survey was conducted online. In this study, relevant questionnaires on
children’s temperament as well as behavioral and emotional development were administered when the
children were 6, 9, 12, 18, and 24 months of age, as part of the broader Ibaraki Cohort Project. Children’s
temperament was assessed using the Japanese translated versions of the Infant Behavior Questionnaire-
Revised (IBQ-R) and the Early Childhood Behavior Questionnaire (ECBQ). Behavioral and emotional
development problems were measured using the Strengths and Difficulties Questionnaire (SDQ).

As a token of appreciation, participants received a 500-yen Amazon gift card via email. This study
protocol was reviewed and approved by the Ethics Review Committee.

(3) Attrition and Follow-up

Attrition is an important consideration in longitudinal research. In the present study, a total of 254
mother—child dyads initially completed study registration. During the follow-up phase, however, some
participants did not continue with the questionnaire surveys or participated only in selected components
of the study (e.g., behavioral observation). Specifically, 41 dyads did not respond to study-related emails
after registration, and an additional 77 dyads discontinued participation after completing the initial
baseline survey or explicitly indicated their intention to withdraw (Kanzaki et al. 2022).

Considering the relatively frequent assessments conducted within a limited developmental period,
the overall response rate was deemed acceptable in comparison with previous longitudinal studies in
Japan reporting comparable questionnaire response rates (e.g., 57.6% at 1 month and 49.7% at 3 months
postpartum) and highlighting the challenges of participant recruitment and retention (Murotsu et al.
2020; Ohtani et al. 2006). With regard to representativeness, prior analyses of the Ibaraki Cohort Study
have indicated that the number of available consultation partners for parenting is closely associated with
continued participation in the survey (Kanzaki et al. 2022).

(4) Measurement
1) Demographic Characteristics of the Household
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Theoretical frameworks on temperament suggest that children’s temperament may interact with
the caregiving environment. Accordingly, in the present study, we collected data on demographic
characteristics that might be associated with temperament development. Specifically, children’s gender
and family environment factors were assessed at 24 months of age.

Children’s gender was reported by parents as either “boy” or “girl.” After excluding 10 cases with
missing data, 40.91% of the sample were identified as boys. In addition, several aspects of the family
environment were measured, including whether the family had experienced residential relocation in the
past year (yes/no), whether the mother was employed full-time (yes/no), whether there was someone
available to consult regarding parenting issues (yes/no), and whether the child was utilizing childcare
services (yes/no). In addition, annual household income was reported using an 18-point scale (e.g., 1 =
less than ¥700,000, 2 = ¥700,000 to less than ¥1,000,000, ..., 18 = ¥23,000,000 or more). Participants
who were unwilling or unable to provide this information could select “I don’t want to answer/l don’t

know.”

2) Infant Behavior Questionnaire-Revised (IBQ-R)
To assess infant temperament, we used the Japanese translation of the very short form of the Infant
Behavior Questionnaire-Revised (IBQ-R), developed by Putnam et al. (2014). The IBQ-R is based on a
three-factor structure and contains 37 items in total: Factor 1: Surgency (13 items); Factor 2: Negative
Affect (12 items); Factor 3: Effortful Control (12 items). The Japanese version used in this study was
developed with reference to the Japanese short-form translation by Nakagawa and Sukigara (2005).
Items were rated on a 7-point Likert scale ranging from 1 = “never” to 7 = “always,” with an
additional option “X. No experience, unable to answer” was provided for responses outside the parent’s
experience. Internal consistency (Cronbach’s a) of the IBQ-R for each age point is presented in Table 1.
Notably, the Surgency scale at 18 months showed an a value below the commonly accepted threshold of
.70.

Table 1. The Cronbach’s o of temperament dimensions from infancy to toddlerhood
6m(N=127) 9Im(N=123) 12m(N=117)  18m(N=116)  24m(N=110)

Surgency 783 .841 745 .565 .697
Orienting/Effortful 808 .818 783 709 745
Negative 748 812 77 742 .806

3) Early Childhood Behavior Questionnaire (ECBQ)
At 24 months, the Early Childhood Behavior Questionnaire (ECBQ) was used to assess toddlers’
temperament. The ECBQ has the same three-factor structure as the IBQ-R and demonstrates strong
homotypic continuity, which has been supported by prior studies (Putnam et al. 2008). The factors
include: Surgency (12 items), Negative Affect (12 items), and Effortful Control (12 items). The Japanese
version used in this study was developed with reference to the Japanese short-form translation by
Nakagawa et al. (2011).

It also uses the same 7-point response scale as the IBQ-R. In the current study, internal consistency
(Cronbach’s a) for the ECBQ scales ranged from .697 to .806.

4) Emotional and Behavioral Development
Children’s emotional and behavioral development was assessed using the Strengths and Difficulties
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Questionnaire (SDQ), a widely adopted and well-validated screening tool designed for children aged
2 to 4 years (Goodman et al. 2000). The Japanese version of the SDQ has demonstrated reliability and
practical utility comparable to the original English version (Matsuishi et al. 2008).

In this study, the SDQ was completed by mothers when their child reached 24 months of age.
The questionnaire comprises 25 items, which are categorized into five subscales: emotional symptoms,
conduct problems, hyperactivity/inattention, peer relationship problems, and prosocial behavior. Each
item is rated on a 3-point Likert-type scale, with response options of “not true” (0), “somewhat true” (1),
and “certainly true” (2), and respondents are instructed to select the option that best describes their child.
Each subscale consists of five items, yielding a possible score range of 0—10. These subscales capture a
wide range of behavioral and emotional traits, enabling researchers to assess both problem behaviors and
strengths in early childhood development.

Internal consistency (Cronbach’s a) for the subscales ranged from .510 to .789. Specifically, the
emotional symptoms subscale showed the lowest reliability at o = .510, followed by peer problems at a
=.511, hyperactivity/inattention at o = .595, and conduct problems at oo = .579. In contrast, the prosocial
behavior subscale demonstrated acceptable reliability at o = .789. When aggregated into broader
categories, the internalizing problems composite (emotional symptoms and peer problems) yielded an
o of .557, while the externalizing problems composite (conduct problems and hyperactivity) showed a
slightly higher reliability at o = .685.

Although some subscales showed lower-than-ideal reliability scores, the SDQ remains a valuable
tool for screening early behavioral and emotional difficulties in young children, particularly when used
alongside other validated developmental measures.

(5) Statistical Analysis

Statistical analyses were conducted using IBM SPSS Statistics version 25. Because the analytic sample
was defined based on the availability of SDQ data at 24 months, no outcome variables were missing.
Missing data were observed primarily in temperament measures at earlier time points (all below 6%) and
in some background variables, including annual household income (12.7%). The pattern of missing data
was considered consistent with the assumption of missing at random (MAR). Missing data were handled
using multiple imputation with 20 imputations. All variables included in the main analyses were entered
into the imputation model, and pooled estimates were reported for regression analyses following Rubin’s
rules (Rubin 1987). Sensitivity analyses based on complete-case data yielded comparable results,
indicating that the main findings were robust.

Among demographic variables, child gender was coded as “boy = 1” and “girl = 0,” and the
following variables were assessed using a yes/no format: “Relocation in the past year,” “Mother being a
full-time worker,” “Availability of someone to discuss parenting issues,” and “Use of childcare services.”
Independent-samples t-tests were conducted for each categorical variable to compare the ECBQ and
SDQ subscale scores at 24 months between the “yes” and “no” groups.

Furthermore, to examine the consistency (homotypic continuity) between infant temperament (IBQ)
and toddler temperament (ECBQ), as well as the relative stability across time points, correlation analyses
were performed using pooled data. To assess the absolute stability of temperament, repeated-measures
ANOVAs were conducted across different age stages for each temperament dimension. Finally, after
controlling for demographic characteristics, hierarchical multiple regression analyses were conducted
with SDQ subscale scores as dependent variables and temperament at different ages and their changes as

independent variables, to examine the longitudinal associations between infant and toddler temperament
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on early childhood emotional and behavioral development.

3. Results

(1) Demographic Characteristics of the Household

The results of the analysis of family demographic characteristics are presented in Table 2. To control
for the effects of family background variables on outcomes at 24 months of age, we first examined the
impact of these variables on toddler temperament (ECBQ) and behavioral development (SDQ) at 24
months. Results from independent-samples t-tests showed that gender differences primarily emerged in
the dimension of prosocial behavior, with girls scoring significantly higher than boys, = 2.15, p <.05.

Table 2. Demographic characteristics of the household when the child is 2 years old

N % N %
Gender Annual household income
Boy 45 4091 ¥1,500,000 to less than ¥2,500,000 1 090
Girl 55 50.00 ¥2,500,000 to less than ¥3,500,000 3 270
¥3,500,000 to less than ¥4,500,000 10 9.10
Whether moved within the past year  ¥4,500,000 to less than ¥5,500,000 8 7.30
no 91 82.73 ¥5,500,000 to less than ¥6,500,000 14 1270
yes 19 17.27 ¥6,500,000 to less than ¥7,500,000 14 1270
¥7,500,000 to less than ¥8,500,000 13 11.80
Is there someone I can talk to about  ¥8,500,000 to less than ¥10,000,000 17 15.50
childcare issues
no 15 13.64 ¥10,000,000 to less than ¥12,000,000 7 640
yes 95  86.36 ¥12,000,000 to less than ¥14,000,000 6 550
¥16,000,000 to less than ¥18,500,000 1 090
Whether childcare services are used  ¥23,000,000 or more 2 1.80
no 39 3545 I don't want to answer/I don't know 14 1270
yes 71 64.55 SDQ M SD
Emotional Symptoms 135 1.53
Whether the mother is a full-time Hyperactivity/Inattention 2.80 1.56
employee
no 58 52.73 Conduct Problems 231 172
yes 52 4727 Peer Problems 2.85 1.80
Prosocial Behavior 533 2.67

Regarding relocation within the past year, children who had experienced a move scored
significantly higher on surgency, ¢ = 2.76, p < .05, and effortful control, # = 2.72, p < .05, compared to
those who had not moved. For the variable on mother’s full-time employment status, children of full-
time working mothers scored lower on peer relationship problems, indicating fewer issues in peer
interactions, t =-3.17, p <.05.

In contrast, children of mothers who had someone available to consult regarding parenting issues
exhibited higher behavioral problem scores, ¢ = 2.08, p < .05. Additionally, children who had attended
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childcare services scored significantly lower on peer relationship problems, ¢ = -4.15, p < .01, suggesting
better peer adaptation.

Furthermore, in the analysis of temperament development during infancy, a gender difference was
found only in surgency at 12 months of age, with boys scoring significantly higher than girls, = 2.05, p
<.05.

(2) Relative Stability/Longitudinal Stability of Temperament
To examine the relative stability of temperament from infancy to toddlerhood, correlation analyses were

conducted (see Table 3), involving scores across dimensions of the IBQ and ECBQ.

Table 3. The relative stability of temperament dimensions from infancy to toddlerhood

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1.Surgency 6m 1

2.Effortful 6m 359%* 1

3.Negative 6m A405%*% 099 1
4.Surgency 9m  |.664%* 367** 311** |1
5.Effortful 9m  |.222% .685%* 015 [433** |
6.Negative 9m  |.247* -.039 .564**|430** 145 1
7.Surgency 12m .554*% 246% 227* |.590%* 258* .194 |1
8 Effortful _12m  .271** .670** .144 |.319%* .693** 103 |.313** 1
9.Negative_12m  .088 -153 .340**|.183 .00l .599**|.179 -.008 1
10.Surgency 18m .545%% 277%% 202%*% 506%* 211* 253%%|.535%* 255%* 159 |1
11.Effortful_18m .199% .560** .037  .289%* .568** .023 |.260* .594** .039 |.490** |
12.Negative 18m .120 -.063 .368** .084 -006 .495**|.085 -142 .641**|334** 051 1
13.Surgency 24m .383** .166  .082  .350** .129  .155  .264** 113  .010 |.384** 205* .064 |1
14.Effortful_24m .227%* .416¥* 015 .209*% .451*¥* 096 .134  425%* -.006 |.316%* .612** .054 |.193* 1
15.Negative 24m .196 -.139 .295** 116 -077 .079 .254* 001 .184 |.122 -011 .145 |.083 -145 1

p<.05; **p<.01;

1) Homotypic Continuity

As shown along the diagonals of each subtable in Table 3, significant correlations were observed for
surgency and effortful control across all time points, with correlation coefficients ranging from r = .384
to .693, which were significant and moderate to large in magnitude, indicating moderate to high temporal
stability. An exception was found for negative affect, where the correlation between 18 months and 24
months was not statistically significant.

2) Heterotypic Continuity

Positive cross-time associations were also observed between different temperament dimensions.
Surgency and effortful control were significantly positively correlated between 6 and 9 months, 9 and 12
months, 12 and 18 months, and 18 and 24 months, with correlation coefficients ranging from r =.205 to
.367. Additionally, surgency and negative affect were significantly positively correlated between 6 and 9
months (r = .247, p < .05). In contrast, correlations between negative affect and effortful control across
different time points were not statistically significant. Within the same time points, significant positive
correlations were also found between surgency and effortful control, with correlation coefficients ranging
from » = .193 to .490. However, correlations between negative affect and effortful control within the
same periods were not significant. Significant positive correlations between surgency and negative affect
were observed at 6, 9, and 18 months, with  values ranging from .334 to .430.
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(3) The Absolute Stability of the Temperament Factors from Infancy to Toddlerhood

Table 4. The absolute stability of temperament dimensions from infancy to toddlerhood

6m(N=110) 9m(N=110) 12m(N=110) 18m(N=110) 24m(N=110)

P mean n2
M SE M SE M SE M SE M SE
Surgency 4369 .070 4.860 .066 5.180 .058 5.002 .061 4.658 .080 ** 268
Orienting/Effortful 5.083 .069 4.981 .071 5.138 .075 4.932 .071 4938 .076 ** 469
Negative 3740 085 4351 .092 4759 .093 4481 .075 3.155 .077 ** .034

*p<.01

To examine the absolute stability of temperament development during infancy and toddlerhood,
repeated measures ANOVA was conducted after multiple imputation (M = 20), analyzing changes across
three temperament dimensions (surgency, negative affect, and effortful control) at 6, 9, 12, 18, and 24
months of age. The results revealed significant within-subjects main effects for all three dimensions.
For surgency, F' values ranged from 34.38 to 41.86, p < .01, with an average partial eta-squared (7?) of
.268. For effortful control, F values ranged from 86.95 to 97.69, p < .01, with an average 7 of .469. For
negative affect, F' values ranged from 3.32 to 4.04, p < .01, with an average #? of .034.

Developmental patterns showed that surgency continuously increased prior to 12 months of age,
while effortful control exhibited a gradual decline between 12 and 18 months. Negative affect increased
before 12 months but showed a decreasing trend from 12 to 24 months. As illustrated in Figure 1, each
of the three temperament traits demonstrated significant developmental shifts around 12 months of age,
suggesting that this period may represent an important turning point in early temperament development.

-®- Negative Affect -@- Orienting/Effortful Control -®- Surgency

=)

o

IBQ Mean Score (theoretical range: 1-7)

(M)

6m om i2m 18m 24m

Age (months)

Figure 1. The absolute stability of the temperament factors from infancy to toddlerhood
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(4) Longitudinal Associations Between Children’s Temperament and SDQ Scores at 24 Months

Across Infant Periods
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Hierarchical multiple regression analyses were conducted to examine the longitudinal associations
between temperament at 6, 12, and 24 months of age, as well as changes across these periods, on the
different subscales of the SDQ at 24 months. Given the potential influence of family demographic
variables observed in previous analyses, these variables were controlled for in the regression models.
Specifically, in Step 1, family environment variables (e.g., gender, use of childcare services, availability
of parenting support) were entered using forced entry. In Step 2, scores for temperament dimensions
at 6, 12, and 24 months, along with the change scores between 6—12 months and 12-24 months, were
entered using the stepwise method. The selection of change scores was informed by the developmental
trajectories shown in Figure 1, where the most substantial changes occurred around 12 months.
Therefore, changes before and after 12 months were included as predictors to test the effects of
temperament development on SDQ outcomes. Prior research has suggested that using difference scores
as predictors in regression models can often be a preferable approach (Dalecki and Willits 1991).

The regression results are presented in Table 5. After controlling for family variables (Step 2),
several predictors showed discrepancies compared to the t-test results. Specifically, gender, relocation
within the past year, maternal full-time employment status, and annual household income were not
significantly associated with SDQ problem scores or prosocial behavior at 24 months. Consistent with
the t-test findings, however, children who had used childcare services showed significantly lower scores
on peer problems (B =-1.29, SE = 0.39, p <.01). In addition, having someone to talk to about childcare-
related concerns was significantly associated with higher levels of conduct problems (B = 0.87, SE = 0.43,
p <.05).

Regarding longitudinal associations between temperament and SDQ outcomes, emotional
problems were significantly associated only with negative affect at 24 months (B = 0.82, SE =0.17, p <
.01). Conduct problems at 24 months were significantly associated with both surgency (B = 0.56, SE =
0.18, p < .01) and effortful control (B = —0.88, SE = 0.20, p < .01), such that higher levels of surgency
were associated with more conduct problems, whereas higher levels of effortful control were associated
with fewer conduct problems. For hyperactivity/inattention, only effortful control at 24 months showed
a significant association (B = —0.76, SE = 0.18, p <.01). No significant associations were found between
temperament and peer problems at any developmental stage. With regard to prosocial behavior, effortful
control at 24 months was significantly and positively associated with prosocial behavior (B = 1.39, SE =
0.30, p <.01).

4. Discussion

(1) Longitudinal Stability of Temperament

This study investigated the developmental stability of temperament from infancy to toddlerhood using
the IBQ and ECBQ. Consistent with previous research, the results confirmed the presence of homotypic
continuity in temperament development, particularly across the key developmental stages at 6, 9, 12,
and 18 months of age. In line with prior findings (Putnam et al. 2006; Sieber and Zmyj 2022), the
present study also found that surgency exhibited low stability. Additionally, negative affect showed
relatively low stability between the IBQ and ECBQ assessments, which may be attributed to significant
changes in this dimension observed at 24 months—a finding further supported by the absolute stability
analyses. Previous studies have shown high correlations of temperament traits across different time
points, supporting their homotypic continuity (e.g., the consistency of negative affectivity scores over
time) (Komsi et al. 2006; Putnam et al. 2008). Additionally, research has indicated that infant surgency
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can predict effortful control in toddlerhood, supporting the existence of heterotypic continuity, i.e., the
developmental continuity across different dimensions of temperament (Casalin et al. 2012).

The results not only replicated earlier findings but also extended them by demonstrating that
temperament traits in a Japanese infant and toddler sample exhibit a certain degree of longitudinal
stability. Furthermore, the study provided evidence for the existence of heterotypic continuity.
Specifically, significant positive correlations between effortful control and surgency were consistently
observed across different age periods. This suggests that during the early stages of prefrontal cortex
development, emotional reactivity (surgency) and self-regulatory abilities (effortful control) may develop
in tandem. More specifically, infants who are more active and outgoing may have greater opportunities
for social interaction and task engagement, which could, in turn, foster the development of regulatory
capacities such as attentional control and inhibitory skills (Rothbart and Bates 2007).

These findings highlight the importance of considering heterotypic continuity when understanding
the dynamic processes of temperament development.

At the same time, no significant correlations were found between negative affect and effortful
control either within the same time points or across different time points. Prior research has shown
that correlations between negative affectivity and effortful control tend to be weak or absent in the first
year of life but become more robust after 18 months (Putnam et al. 2008). It has also been suggested
that such associations stabilize further around ages 3 to 4 (Rothbart and Bates 2007). However, in the
present study, no significant correlation between negative affect and effortful control was observed, even
between 18 and 24 months. This finding not only supports the idea that negative affect and effortful
control are structurally distinct dimensions in early development but also suggests that the maturation
of effortful control might not be sufficiently advanced before 24 months of age. Consequently, negative
affect and effortful control may represent relatively independent temperament components at least
prior to 24 months. For infants and toddlers under 24 months, high levels of negative affect and weak
attentional control may require different types of supportive strategies.

Consistent with the findings of Putnam et al. (2008), which indicated that infant surgency can
predict later effortful control, the present study confirmed this association at 6, 9, and 18 months.
However, no significant relationship was found at 12 months, possibly reflecting a period of significant

transformation in the temperament characteristic of surgency around that age.

(2) The Absolute Stability of the Temperament Factors from Infancy to Toddlerhood
This study further explored the absolute stability of temperament from infancy to toddlerhood. The
results revealed dynamic changes in temperament scores across different ages, supporting the notion
that “temperament stability is dynamic” as proposed by Bornstein et al. (2015). Notably, significant
changes in temperament traits were observed around 12 months of age: both surgency and negative
affect increased before 12 months and then declined thereafter. This pattern may be associated with
physiological developmental processes in infancy (Sieber and Zmyj 2022). The developmental trajectory
suggests that infants may experience heightened emotional reactivity before 12 months, followed by a
gradual maturation of regulatory functions, leading to increased emotional stability as they grow older.
Additionally, the present study found that negative affect peaked at 12 months of age, a trend
consistent with findings from previous Japanese studies (Nakagawa and Sukigara 2014). The increase in
negative affect during this period may correspond to critical milestones in social-emotional development.
For example, around 6 months of age, infants begin to develop object permanence, leading to emotional

reactions to caregiver separations—commonly referred to as “separation anxiety” (Stern 2018). Similarly,
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by around 9 months of age, “stranger anxiety” typically emerges, reflecting heightened sensitivity to
unfamiliar people and environments, which may further exacerbate the expression of negative emotions
(Sroufe 1977). These social challenges likely contribute to the elevated emotional reactivity observed
around the 12-month mark, manifesting in greater irritability, fussiness, and emotional dysregulation.

Importantly, the study also observed a significant decline in negative affect scores from 12 to 24
months. This phenomenon may reflect the gradual maturation of the infant’s self-regulatory system
during the second year of life. Prior research has indicated that as prefrontal cortex functions and
executive control abilities develop, infants begin to acquire early emotion regulation skills such as
delay of gratification, attentional shifting, and emotional inhibition (Bernier et al. 2010; Rothbart et
al. 2011). The acquisition of these regulatory capacities enables infants to more effectively manage
negative emotional responses in the face of frustration or discomfort, resulting in more stable emotional
behaviors.

In summary, the development of negative affect during infancy and toddlerhood appears to follow
a dynamic trajectory characterized by an initial increase followed by a decline. This developmental
pathway may be driven by the interplay between physiological maturation and social contextual factors.
Thus, understanding changes in infants’ emotional reactivity requires an integrated perspective that
considers both neuropsychological development and critical social experiences.

(3) The Effects of Household Demographic Variables and Temperament on Children’s SDQ

The findings of this study revealed that, consistent with previous research, there are gender differences in
children’s emotional and behavioral development. Prior literature has suggested that gender differences
emerge gradually during the preschool years; for example, girls were found to demonstrate superior
prosocial behavior by 5.5 years of age (Abulizi et al. 2017). Extending these findings, the present
study observed that gender differences had already become evident by 24 months, with girls scoring
significantly higher than boys on prosocial behavior scales. This suggests that gender-related differences
in prosocial abilities may emerge earlier than previously recognized.

However, it is important to note that when family background variables (e.g., family income)
and child temperament characteristics were controlled for in the hierarchical regression model, the
longitudinal associations between gender and prosocial behavior were no longer significant. This result
implies that gender differences may be partially mediated or moderated by individual temperament
traits and family socialization factors. In other words, girls’ early advantages in prosocial behavior may
not solely reflect biological differences but may also stem from differing developmental trajectories in
temperament and parenting practices. For instance, research has shown that parents tend to encourage
emotional expression and caregiving behaviors in girls while emphasizing autonomy and control in
boys (Leaper 2002). Such socialization experiences may reinforce the observed gender differences in
prosocial development.

Regarding gender differences in temperament, the present study found that only at 12 months of
age did boys score significantly higher than girls in surgency, consistent with earlier findings (Ruddy
and Bornstein 1982). Prior studies have also reported that girls tend to exhibit better orienting/regulation
capacities during infancy (Casalin et al. 2012), and greater persistence by 9 months of age (Ogura
2015). These findings suggest that gender differences in temperament development are not uniform
across developmental stages but may be moderated by age and developmental timing, indicating a
potential interaction between gender and age. Moreover, gender differences are not solely rooted in

biological bases but may also be shaped by sociocultural factors. Research has pointed out that parental
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gendered expectations, cultural norms, and differential parenting practices can all influence temperament
expression and developmental trajectories in infants and toddlers (Casalin et al. 2012; Desmarais
et al. 2019; Sieber and Zmyj 2022). Therefore, when examining gender differences in temperament
development, it is essential to consider the combined influences of biological maturation, developmental
stage, and sociocultural context. Future studies should explore the mechanisms underlying these
interactions to better elucidate gender-specific pathways in temperament development.

In addition, this study further examined whether family background and caregiving factors
were longitudinally associated with children’s socio-emotional development, as measured by the SDQ
subscales, using hierarchical regression analyses. Some predictors showed inconsistencies compared to
the prior t-test results. For example, variables such as gender, relocation within the past year, maternal
full-time employment status, and family income were not significantly associated with SDQ total
problem scores or prosocial behavior after controlling for other factors in the regression models.

This discrepancy may indicate that the apparent significance of certain family variables in
univariate analyses reflects shared variance with other factors, which diminish when multiple predictors
are simultaneously considered. In contrast, some variables demonstrated consistent associations across
both t-tests and regression analyses. Specifically, children who had attended childcare services exhibited
significantly fewer peer problems, a finding consistent with previous research highlighting the role of
childcare experiences in early social development. Childcare settings often provide opportunities for
peer interaction, allowing children to practice skills related to rule understanding, conflict resolution, and
cooperative behavior, which may be associated with fewer peer-related difficulties (NICHD Early Child
Care Research Network 2003).

Furthermore, the regression analyses indicated that having someone to talk to about childcare-
related concerns was significantly associated with higher levels of conduct problems, although no
significant associations were observed with other SDQ subscales or prosocial behavior. This finding does
not necessarily suggest a negative effect of parenting support itself, but may instead reflect differences
in maternal perception or reporting of children’s behavioral difficulties. Mothers experiencing greater
caregiving stress or behavioral management challenges may be more likely to seek opportunities for
discussion and support. At the same time, having such outlets may increase mothers’ sensitivity to
children’s behavioral problems, leading to higher reported levels of conduct difficulties.

Regarding the influence of temperament on behavioral development, the study first found that
negative affect at 24 months was significantly associated with emotional problems, with higher negative
affect predicting greater emotional difficulties. However, no significant associations were found between
early (6—12 months) temperament and later emotional symptoms, possibly reflecting the developmental
maturation of emotion regulation abilities by 24 months. As noted earlier, negative affect scores declined
at 24 months, suggesting a diminished influence of early temperament traits on current emotional
outcomes. This finding is consistent with the research by Rothbart et al. (2011), which emphasized
that changes in brain connectivity from infancy to toddlerhood can alter the predictive power of early
emotional reactivity for later internalizing problems. Thus, the present study highlights the importance
of continuously monitoring current emotional reactivity during early development, as persistently high
negative affect may indicate an elevated risk of internalizing symptoms.

Regarding conduct problems, both surgency and effortful control at 24 months were found to be
significant predictors. This finding aligns with Abulizi et al. (2017), who reported that higher levels of
surgency during infancy were associated with conduct problems at 5.5 years. The results suggest that

early high activity and impulsivity may constitute long-term risk factors for behavioral difficulties.
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Notably, effortful control appeared to play a moderating or buffering role; children with higher surgency
levels but stronger attentional control and inhibitory abilities exhibited a lower risk of developing
conduct problems. These results emphasize the interactive mechanisms among different temperament
dimensions and underscore the protective role of effortful control in behavioral development. They also
suggest that fostering self-regulation skills may be particularly beneficial for high-surgency children in
preventing behavior problems.

For hyperactivity/inattention, the findings indicate that effortful control at 24 months was
uniquely associated with individual differences in attention problems and hyperactive behaviors. No
significant predictors were found for peer problems from early temperament measures, indicating that
the development of peer relationships likely involves more complex social skills and context-specific
interactions that may not be directly predicted by early temperament traits (Denham et al. 2003). Finally,
regarding prosocial behavior, the findings suggest that higher effortful control at 24 months significantly
predicted greater prosocial tendencies, such as empathy and helping behaviors.

The present findings should be interpreted within the cultural and caregiving context of Japan.
Previous research has shown that Japanese parenting practices place strong emphasis on emotional
regulation, behavioral restraint, and harmonious social adjustment from early childhood (Rothbaum et
al. 2000; Trommsdorft and Friedlmeier 2010). Within such a cultural framework, individual differences
in self-regulatory capacity may be particularly salient for children’s socio-emotional development.

In this context, the observed associations between effortful control at 24 months and multiple SDQ
outcomes—including fewer behavior problems, lower levels of hyperactivity/inattention, and higher
prosocial behavior—may reflect the alignment between children’s regulatory capacities and culturally
valued modes of emotional and behavioral expression. Children who exhibit higher levels of effortful
control may be better able to adapt to caregiving environments that prioritize emotional moderation and
social coordination, which could be associated with more favorable socio-emotional adjustment in early
childhood.

In conclusion, the results of this study highlight the crucial role of infant and toddler temperament
traits, particularly effortful control and negative affect, in predicting early emotional and behavioral
outcomes as well as social competencies. They also reveal distinct pathways through which different
temperament dimensions influence various developmental domains. Future research should integrate
observational data and physiological indicators to further investigate the interactive effects of

temperament and social environments on socio-emotional development.

(4) Implications for Future Research
Based on data from a cohort study and employing longitudinal analysis methods, the present study
provided a more detailed division of developmental stages during infancy and toddlerhood compared
to previous research. It examined the developmental trajectories of temperament traits at each stage
and their impact on early childhood emotional and behavioral problems. For example, some previous
studies have focused solely on the significant associations between temperament at 12 months of age
and later emotional and behavioral outcomes (Abulizi et al. 2017). However, the present study found
that temperament traits underwent significant changes around 12 months when examining the absolute
stability of temperament, suggesting that using temperament characteristics at 12 months alone may not
adequately represent the developmental patterns throughout infancy.

Furthermore, the observed variations in temperament traits across different stages provide

important theoretical bases for early intervention. Identifying critical periods of temperament
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transformation may offer more precise timing for the prevention and intervention of children’s
psychological and behavioral problems. Given that most existing studies have employed cross-sectional
designs, examining the association between infant temperament and socio-emotional development at a
single time point, this study adds to the literature by providing longitudinal evidence. This longitudinal
approach contributes to a deeper understanding of the developmental processes of early temperament
and its implications for subsequent adjustment.

Nevertheless, several limitations should be acknowledged. Although the overall internal
consistency of the SDQ total score was acceptable, some subscale scores yielded internal consistency
values below 0.60, which may affect the reliability and replicability of certain findings. In addition,
future work should consider analytic approaches that explicitly model within-person developmental
trajectories. Therefore, further accumulation of longitudinal data is needed to support the construction of

more refined path analysis models in future research.
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