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Abstract

Behavioral inhibition (Bl) is an early-emerging temperamental trait characterized by a consistent tendency to respond
with fear or withdrawal in unfamiliar situations. While Bl is widely recognized as a strong early-life predictor of anxiety
disorders, relatively little is known about whether the expression of Bl varies across sociodemographic groups or
whether it is sensitive to large societal stressors, such as the COVID-19 pandemic. The present study addressed these
gaps by leveraging a large population-based sample (N=8,631) of 4- to 7-year-old children. The data were drawn from a
public health survey administered between 2018 and 2021 in the Netherlands. Linear regression analyses revealed that
girls and children with a migration background showed higher levels of Bl, while children’s age and parental educational
level were only associated with specific Bl subdomains, such as inhibited behavior when interacting with unfamiliar peers.
However, all effect sizes were very small. No other significant associations were found, suggesting that Bl is relatively
stable across different population groups and unaffected by major societal stressors such as the COVID-19 pandemic.
These findings provide new insights into the population-level stability of Bl and underline the importance of further
longitudinal research into environmental and contextual influences on BI.
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Introduction Bl is already noticeable in early childhood; 15% to 20% of

) ] healthy children are born with high levels of BI (e.g.,
From the first c.autlous 'steps of a toddler to the hesitant Kagan & Snidman, 1999). These children have the consist-
approach of a child meeting new peers, the nuances of early o4 tendency to respond to unfamiliar situations as if they

behavior reveal much about their inherent personality. . threats, resulting in increased physiological reactions
Some children explore their world without any fear, while g, 1) 55 elevated heart rates and cortisol levels and height-
others tend to exhibit noticeable caution and restraint. ened vigilance and cautiousness (Clauss & Blackford,
These early behaviors are expressions of a child’s tempera- 2012; Fox et al., 2005; Henderson et al., 2015). Studies
ment, which can be defined as foundational individual dif-
ferences in activity, affectivity, attention, and self-regulation at a greater risk of developing anxiety problems in later
(Shiner et al., 2012). Temperamental traits emerge early in life, particularly social anxiety disorder (Clauss &
life and are formed by interactions between genetic, bio-  gjackford, 2012; Sandstrom et al., 2020). In addition, BI is

logical, and environmental factors (Shiner et al., 2012). linked to negative affect and disengaged emotion
Although individual differences in temperament are typi-

cally not problematic, certain patterns can predispose chil-
dren to mental health challenges later in life.

One temperamental style that can significantly affect a
child’s development is behavioral inhibition (BI). A behav-
iorally inhibited temperament is characterized by fearful- ¢ ! )
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consistently reported that children with high BI levels are
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regulation; children with high levels of BI experience
more negative emotions, which they tend to suppress
instead rather than manage them through healthy coping
strategies including problem-solving and seeking social
support (Leen-Feldner et al., 2004; Penela et al., 2015).
Hence, high levels of Bl in early childhood are associated
with an increased risk of later mental health problems,
thereby creating opportunities for prevention (Mian, 2014;
Rapee et al., 2005). Gaining insight into this temperamen-
tal pattern is therefore of key importance.

Research has already provided valuable insights into
developmental patterns of BI. Much of this knowledge has
been derived from studies using extensive laboratory-
based observations, capturing both behavioral and physi-
ological features of BI (e.g., Pérez-Edgar & Fox, 2018;
Sandstrom et al., 2020). These intensive methods have
clarified how BI develops within individuals, showing that
while this trait is moderately stable over time, it is not
always a fixed characteristic (Chronis-Tuscano et al.,
2009; Degnan & Fox, 2007). In fact, although high levels
of BI often persist, there is also a significant proportion of
children that display a meaningful decrease in inhibited
behavior over time and do not develop subsequent mental
health problems (Degnan & Fox, 2007). Factors related to
this variability in developmental trajectories are varied and
complex and consist of both internal factors including cog-
nitive processes (White et al., 2011), external factors such
as parenting (Ryan & Ollendick, 2018), and broader envi-
ronmental circumstances (Liu et al., 2023).

Nevertheless, while these observational studies have
been fundamental for understanding individual tempera-
mental trajectories, these designs are less suited for large-
scale population research, as these procedures are costly
and highly time consuming (Bishop et al., 2003). As a
result, current knowledge about BI has largely been
derived from relatively small or selective samples, limiting
insight into how BI is distributed across the population.
Insight into demographic and contextual variation in BI is
needed to understand whether elevated levels of inhibition
occur uniformly across children or are more common in
particular subgroups. This knowledge is essential to be
able to predict which children are potentially at greater risk
for later mental health problems, enabling a more targeted
approach for early intervention. Parent-reported question-
naires offer a more efficient alternative for assessing Bl in
larger samples and have demonstrated moderate conver-
gence with observational measures (Bishop et al., 2003;
Van Brakel et al., 2004; Vreeke et al., 2012). Although this
has enabled initial investigations into demographic differ-
ences in BI, for example across gender (Fernandes et al.,
2022; Paulus et al.,, 2015) and migration background
(Vreeke et al., 2013), evidence on the variation BI within
larger, representative samples of young children remains
limited, restricting the ability to draw broader conclusions.
In addition, less attention has been given to other

contextual factors, such as family composition and the
broader ecological context in which a child grows up,
including the impact of significant societal events.
Widespread societal disruptions, such as the coronavirus
disease of 2019 (COVID-19) pandemic, may exacerbate
temperamental vulnerabilities in young children, for
example through increased stress, disrupted routines, and
limited opportunities for social interaction. These shifts
may alter early social experiences during a critical devel-
opmental period, potentially increasing inhibitory tenden-
cies (Alcon et al., 2024).

To address these knowledge gaps, the current descrip-
tive epidemiologic study, which included a very large and
representative sample of children aged 4 to 7 years in the
Netherlands, aimed to investigate the associations between
BI and a wide range of sociodemographic characteristics
(i.e., age, gender, migration background, parental educa-
tional level, family composition, region of residence,
urbanization of the home environment). Furthermore, rec-
ognizing that Bl is susceptible to environmental influences,
our study also explored the impact of the COVID-19 crisis
on Bl levels over the years around the crisis. Given the lim-
ited and sometimes conflicting evidence regarding these
potential associations, this study was primarily exploratory
in nature. However, to provide a clear direction for our data
analyses, we formulated the following hypotheses based on
the available broader literature. First, although two previ-
ous studies in preschoolers reported no gender differences
in Bl levels (Fernandes et al., 2022; Paulus et al., 2015), we
hypothesized that girls in our sample would demonstrate
higher levels of BI than boys. This expectation is based on
broader developmental research showing that girls exhibit
higher levels of anxiety, withdrawal, and other internalizing
behaviors compared with boys (Chaplin & Aldao, 2013;
Gagne et al., 2013; Keyes & Platt, 2024). In addition, our
large sample size enables the detection of potential subtle
gender differences that might not have been captured in
previous, smaller studies (Fernandes et al., 2022; Paulus
et al., 2015). Regarding age, we hypothesized that the
expression of BI would not differ between younger and
older children, reflecting the moderate stability of BI dur-
ing childhood (Chronis-Tuscano et al., 2009). Furthermore,
we expected that potentially unfavorable social circum-
stances would be associated with higher Bl levels, as socio-
economic disadvantages are commonly linked to mental
health disparities (Kirkbride et al., 2024). Specifically,
these factors included lower parental educational levels,
single-parent or divorced households, migration back-
grounds, and lower urbanized regions (Dinisman et al.,
2017; Kirkbride et al., 2024). Finally, we anticipated that
children’s average BI levels would be higher during the
COVID-19 crisis compared with before the crisis, in line
with meta-analytic evidence that showed that pandemic-
related stressors led to small increases in emotional reactiv-
ity, anxiety, and withdrawal symptoms in preschool-aged
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children (Alcon et al., 2024). By identifying potential pro-
tective and risk factors related to BI, this research will pro-
vide valuable insights that can inform more effective
intervention strategies, ultimately supporting better out-
comes for behaviorally inhibited children.

Methods
Study Design and Setting

This descriptive cross-sectional epidemiologic study uti-
lized anonymized data from a digital parental question-
naire known as ‘Jij en Je Gezondheid’ (translation: “You
and Your Health’; JEJG), developed by the Public Health
Service Amsterdam in 2017 (Public Health Service
Amsterdam, 2026). This parental questionnaire is used to
assess the health and development of children prior to the
routine appointment with a youth health care professional
during their first elementary school years. The question-
naire is implemented by youth health care services in vari-
ous regions of the Netherlands, including the Amsterdam
region — a large urban center surrounded by smaller towns
and villages in the west of the country — and the provinces
of Groningen, Drenthe, and Flevoland — located in the
north and center of the Netherlands and characterized by
rural landscapes, agricultural areas, and smaller cities. The
collected data were suitable for analyzing associations
between BI and population characteristics such as gender,
migration background, and parental educational level.
Data were collected per school year and were available
from school year 2018-2019. As the measure of BI in the
JEJG questionnaire was adjusted in school year 2021—
2022, we used the data from school years 20182019,
2019-2020, and 2020-2021. Anonymous reuse of public
health data did not require formal ethical approval under
Dutch law (Article 1, Paragraph 2 of the Medical Research
Involving Human Subjects Act). For the current research
purposes, institutional ethical approval was obtained from
the Psychology Research Ethics Committee of Leiden
University in January 2023 (V1-4155). The study followed
the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines and adhered to
recommendations for reporting descriptive studies (Lesko
et al., 2022; Von Elm et al., 2007).

Participants and Procedures

Parents with a child around the age of 5 were invited by the
Public Health Service to fill in the questionnaire. After com-
pleting the questionnaire, parents received immediate feed-
back based on their answers and were invited to schedule an
appointment with a youth health care professional, who also
reviewed the child’s scores. During the appointment, the
youth health care professional could provide additional
guidance and recommendations if necessary. After each
school year, the Public Health Service Amsterdam

combined all the questionnaire data into a dataset, removed
all personal identifiable information, and cleaned the data,
thereby making it available for research purposes.

The questionnaire was completed by parents from a total
of 8,643 children around the age of 5 years (range, 47 years).
We excluded cases with missing values on the questionnaire
measuring Bl (n=12), resulting in a sample of parents of
8,631 children. All parents completing the questionnaire gave
written informed consent that their anonymized answers
could be used for public health research.

Measures

The JEJG questionnaire consisted of several sub-question-
naires, of which the following factors were considered for
the current study.

Population Characteristics. The child’s age was recorded in
whole years, as decimal values were not available. Gender
was categorized as either ‘boy’ or ‘girl’. Migration back-
ground was classified as ‘Dutch’ (i.e., both parents and the
child were born in the Netherlands), ‘Western migration
background’ (i.e., the child and/or a parent were born in
another European country, North America or another
Western oriented country such as Australia and New Zea-
land), or ‘non-Western migration background’ (i.e., the
child and/or a parent were born in a country in Africa,
Asia, or South America). Parental education was classified
as ‘low’ (i.e., primary, lower secondary, or lower voca-
tional education), ‘medium’ (i.e., upper secondary or inter-
mediate vocational education), or ‘high’ (i.e., higher
professional or university education). Family composition
was classified as ‘original two-parent houschold’ (i.c.,
child lives together with both (biological) parents), ‘one-
parent household’ (i.e., child lives with one parent only),
or ‘reconfigured or other family structure’ (i.e., co-parent-
ing, child lives together with one of their biological parent
and his or her (new) partner, or another family structure).
The family’s region of residence was recorded as Amster-
dam, Groningen, Flevoland, or Drenthe. Due to the limited
regional variability in the available data, with the JEJG
predominantly administered in Amsterdam, the variable
was dichotomized into ‘Amsterdam region’ and ‘other
Dutch region’. Finally, the urbanization level of the home
environment was determined based on postal codes and
was categorized into three levels: ‘strongly urbanized’
(i.e., >1,500 addresses per square kilometer), ‘moderately
urbanized’ (i.e., 1,000-1,500 addresses per square kilom-
eter), or ‘hardly urbanized’ (i.e., <1,000 addresses per
square kilometer; Statistics Netherlands, 2026).

Behavioral Inhibition. BI was measured with the Dutch ver-
sion of the Behavioral Inhibition Questionnaire — Short
Form (BIQ-SF), a 14-item parental questionnaire with
strong psychometric properties (Edwards, 2007; Vreeke
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Table I. Overview of the Key COVID-19 Events in the Netherlands Between September 2018 and August 2021.

Event Implementation period

Key measures

First lockdown March—-April 2020

Closure of schools, daycare facilities, cultural sectors, and hospitality industry;

remote work mandated where possible.

Partial relaxations May—June 2020

Gradual reopening of schools, daycare facilities, cultural sectors, and hospitality

industry under strict capacity limits; face masks mandatory on public
transport; COVID-9 testing became accessible to the entire population.

Second lockdown September—October 2020

Limit of three visitors per day, closure of all indoor and outdoor public venues

and non-essential retail outlets; shift to online education.

Changes in January—February 2021
lockdown
measures

Relaxations second  May—June 2021
lockdown

A curfew from 9:00 p.m. to 4:30 a.m.; reduction of allowed visitors to one per
day; reopening of primary schools and daycare facilities; partial reopening of
secondary schools.

Increase to a maximum of two visitors per day; lifting of curfew; reopening of
the hospitality and cultural sectors subject to continued capacity restrictions.

et al., 2012). Parents rated the frequency of their child’s
inhibited behaviors on a 6-point Likert-type scale ranging
from hardly ever (1) to almost always (6). The question-
naires measure BI across six subscales, reflecting situa-
tions wherein behaviorally inhibited children typically
exhibit this behavior: interactions with unfamiliar peers
(three items), unfamiliar adults (two items), and in unfa-
miliar situations (three items); adjusting to new settings
(referred to as ‘preschool/separation’ by Vreeke et al.
(2012); two items); performance in front of others (two
items); and facing physical challenges (two items). Total
BIQ-SF scores were derived by summing the ratings on all
items, resulting in a possible score range from 14 to 84.
Higher scores indicated a higher level of inhibited behav-
ior. In addition, subscale scores were calculated by sum-
ming the ratings of relevant items for each context. In the
current sample, the total BIQ-SF score showed good inter-
nal consistency (a=.90; ®=.90). At the subscale level,
sufficient internal consistency was observed for unfamiliar
peers (a.=.86; ®=.86), unfamiliar adults (a.=.88; ®=.89),
unfamiliar situations (o=.78; ®=.80), new settings
(a=.78; ®=.78), and performance (a.=.75; ®=.76). Only
the physical challenges subscale showed lower internal
consistency (a.=.51; ®=.53).

Moment of Questionnaire Completion — COVID-19 Pan-
demic. The month and year of questionnaire completion
were recorded. To reduce large variations in the number of
respondents per time period and create more balanced
group sizes, the months of questionnaire completion were
grouped into 2-month periods, resulting in 18 2-month
periods spanning from September—October 2018 to July—
August 2021. These 2-month periods were subsequently
analyzed in relation to the most important events related to
the COVID-19 pandemic in the Netherlands that may have
affected children’s mental health (Panchal et al., 2023). We
distinguished five key events, as outlined in Table 1. These
events included the first lockdown (March—April 2020),
the following partial relaxations (May—June 2020), the
second lockdown (September—October 2020), changes in

these lockdown measures (January—February 2021), and
relaxations of the second lockdown (May—June 2021;
Hoekman et al., 2020; National Institute for Public Health
and the Environment, 2026a, 2026b).

Statistical Analysis

The data were obtained as Statistical Package for the
Social Sciences (SPSS) files and subsequently cleaned
using IBM SPSS Statistics version 29. Further data analy-
ses were conducted using R (version 4.3.3; R Core Team,
2024). Descriptive statistics were calculated to describe
the study population. To assess the potential associations
between the population characteristics and BI, seven linear
multivariable regression analyses were performed. The
dependent variables included the continuous total BIQ-SF
score and the scores of its six subscales, while the popula-
tion characteristics were included as the independent vari-
ables. To account for multiple testing across the seven
regression models, a Bonferroni correction was applied,
adjusting the significance threshold by multiplying each
p-value by 7. To assess the influence of the COVID-19
crisis on the average BI levels, another linear regression
analysis was performed with the categorical variable indi-
cating the 2-month period as the independent variable and
the continuous total BIQ-SF score as the dependent varia-
ble. When statistically significant findings emerged from
this analysis, a post hoc analysis was performed to exam-
ine whether the observed association could be explained
by differences in population characteristics. In this analy-
sis, the population characteristics were added to the model
to examine whether the identified association remained
statistically significant.

All relevant assumptions for the regression analyses
were checked and met. Across all analyses, the lowest cat-
egory of each categorical independent variable was used as
the reference category, as listed in Table 2, and was omit-
ted from the regression tables. Only age was analyzed con-
tinuously. Given the large sample size, which increases the
likelihood of detecting statistically significant effects,
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Table 2. Descriptive Statistics for the Study Population

(N=8,631).
Population characteristics % (n)
Age
4years 5.28 (456)
Syears 79.49 (6,861)
6years 15.17 (1,309)
7years 0.06 (5)
Gender
Boys 51.12 (4,412)
Girls 48.88 (4,219)
Migration background
Dutch 59.46 (5,127)
Western background 18.79 (1,620)
Non-Western background 21.75 (1,876)
Parental educational level
Low 4.03 (339)
Medium 13.66 (1,149)
High 82.31 (6,927)

Family composition
Original two-parent household
One-parent household
Reconfigured or other family structure
Family’s region of residence
Amsterdam region

88.52 (7,633)
6.78 (585)
470 (405)

95.98 (8,284)

Other Dutch region 4.02 (347)
Urbanization level of the home environment
Strongly urbanized 84.75 (7,315)
Moderately urbanized 4.51 (389)
Hardly urbanized 10.74 (927)
Moment of questionnaire completion

September—October 2018 2.70 (228)
November—December 2018 2.80 (237)
January—February 2019 7.92 (670)
March—April 2019 7.15 (605)
May—June 2019 4.01 (339)
July—August 2019 0.20 (17)
September—October 2019 8.76 (741)
November—December 2019 7.58 (641)
January—February 2020 11.10 (939)
March—April 2020 2.81 (238)
May—June 2020 1.83 (155)
July—August 2020 0.35 (30)
September—October 2020 3.10 (262)
November—December 2020 7.79 (659)
January—February 2021 3.64 (308)
March—April 2021 14.68 (1,242)
May—June 2021 13.33 (1,128)
July—August 2021 0.25 (21)

standardized regression coefficients () were reported, as
well as partial eta squared values (n p2) as a measure of
effect size. Partial eta squared values were interpreted
according to Ferguson (2009) with .040 indicating a small
effect, .250 a medium effect, and .640 a large effect. For
the seven models assessing population characteristics,

Table 3. Associations Between Population Characteristics and
Behavioral Inhibition as Measured With the Total Behavioral
Inhibition Questionnaire — Short Form (BIQ-SF) Scores
(N=8,631).

Population characteristics § Pag; Tlpz
Age -0.03 .065 .001
Gender

Girls 0.05 <.001 .002
Migration background

Western background 0.03 .024 .001

Non-Western background 0.04 012 001
Parental educational level

Medium —0.01 >.999 <.001

High 0.03 >.999 <.001
Family composition

One-parent household -0.01 >.999 <.001

Reconfigured or other -0.01 >.999 <.001

family structure
Region of residence

Other Dutch region 0.00 >.999 <.001
Urbanization level of the home environment

Moderately urbanized 0.0l >.999 <.001

Hardly urbanized 0.0l >.999 <.001

Note. Significant associations (padi‘<.050) are displayed in bold.

Bonferroni-adjusted p-values (p,;) were reported, while
for the COVID-19 analysis, unadjusted p-values (p) were
used. Statistical significance was evaluated at a=.05.
Unstandardized regression coefficients (B), associated
95% confidence intervals (CI), standard errors (SE), and
unadjusted p-values for all the analyses can be found in
Supplemental Appendix 1.

Results

Table 2 presents the descriptive statistics for the study popu-
lation. Data were analyzed for parents of 8,631 children
with a mean age of 5.10years (SD=0.44) and a mean total
BIQ-SF score of 34.44 (SD=10.43). Data regarding paren-
tal educational level was missing for 216 children (2.50%)
and migration background and family composition for eight
children (<.10%), with all other characteristics complete.

Associations Between Population Characteristics
and Bl

Table 3 shows the results of the linear regression analyses
examining the associations between population characteris-
tics and BI, as measured by the total BIQ-SF score. Table 4
presents the associations between population characteristics
and the BIQ-SF subscales, which captured the different situ-
ations wherein behaviorally inhibited children typically
exhibit this behavior. Since all population characteristics
were simultaneously included in the regression models, the
reported associations represent mutually adjusted effects.
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Figure |. The development of the average levels of behavioral inhibition over time and its relation with the COVID-19 measures

(n=8,460).

Girls and children with a migration background had signifi-
cantly higher total BIQ-SF scores compared with boys and
children with a Dutch background. However, partial eta
squared values indicated that these effects were very small
(np2 <C.040). No other significant associations with the total
BIQ-SF score were observed. Analyses of the BIQ-SF sub-
scales showed that both girls and children with a migration
background scored higher on the subscales unfamiliar
peers, unfamiliar adults, unfamiliar situations, and physical
challenges but lower on the performance subscale. Partial
eta squared values remained below .040, indicating very
small effect sizes.

In contrast to the findings for the total BIQ-SF scores,
significant associations with age and parental educational
level were observed for specific BIQ-SF subscales. Age was
significantly associated with unfamiliar peers and new set-
tings scores, with older children scoring lower than younger
children. Furthermore, children of parents with a low educa-
tional level scored lower on unfamiliar peers than those of
parents with a high educational level and higher on physical
challenges than those of parents with a medium or high edu-
cational level. For these associations, partial eta squared val-
ues also indicated very small effect sizes (np2< .040). No
statistically significant associations were found between BI
and family composition, region of residence, or the urbani-
zation level of the home environment.

Association Between the Month and Year of
Questionnaire Completion and Bl

For parents of 8,460 out of the total of 8,631 children, the
month and year of completing the questionnaire were
recorded (<2% missing data). The mean number of

respondents per 2-month period was 470, with a range from
17 to 1,242 respondents per period, as the questionnaire
was typically completed between September and June, out-
side of the summer holidays (see also Table 2). In Figure 1,
the development of the average total BIQ-SF scores over
time is presented. The linear regression analysis showed
that average BIQ-SF scores of parents completing the ques-
tionnaire in July—August 2019 (n=17) were significantly
lower compared with parents completing the questionnaire
in September—October 2018 (n=228; B=-0.03, p=.002,
np2= .001). No other statistically significant associations
were identified.

A post hoc analysis was conducted to examine whether
the association between parents completing the question-
naire in July—August 2019 and total BIQ-SF scores could
be explained by the other population characteristics, by
adding these variables to the model. The observed associa-
tion remained statistically significant in the adjusted model
(B=-0.03, p=.003), indicating that this association could
not be attributed to these characteristics. However, as this
period is before the first COVID-19 lockdown, this was
unrelated to the COVID-19 measures.

Discussion

This study explored the distribution of BI and its associa-
tions with various population characteristics, including
age, gender, migration background, parental educational
level, family composition, region of residence, and urbani-
zation level of the home environment, as well as the poten-
tialimpact of COVID-19 measuresinalarge, representative,
non-clinical sample of 4- to 7-year-old children. While
small differences in BI were observed based on gender and
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migration background, associations with age and parental
educational level were limited to specific Bl domains. No
associations were found between BI and other population
characteristics or COVID-19 measures, suggesting that BI
was largely evenly distributed across the population and
that average levels of BI remained stable over time across
the population. Understanding these distributions and
associations is essential, as early BI has been linked to
later anxiety disorders. Therefore, identifying potential
patterns within the population may inform early detection
strategies.

The current findings regarding the observed differences
in BI based on gender and migration background align
with previous research reporting gender and cultural dif-
ferences in children’s temperament (e.g., Chen, 2018;
Else-Quest et al., 2006), which may extend to specific
traits such as BI. Earlier studies similarly reported higher
levels of shyness and withdrawn behavior in girls com-
pared with boys (Charbonneau et al., 2009; Gagne et al.,
2013) and higher levels of BI in children from non-West-
ern backgrounds compared with those from Western back-
grounds (Rubin et al., 2006). However, evidence for these
differences remains inconclusive, as previous studies did
not report similar findings (Fernandes et al., 2022; Paulus
et al., 2015; Vreeke et al., 2013), and we found reversed
associations for the performance subscale. The inconsist-
ent findings may be partially attributed to variability in the
methods used to assess BI, differences in sample composi-
tion, and how studies accounted for potential confounding
variables such as socioeconomic position (SEP). Another
possible explanation is the influence of cultural norms and
values on how BI is perceived and socially reinforced
(Sanson et al., 2004). In many cultures, inhibited behavior
is more socially accepted in girls than in boys, as it aligns
with traditional expectations that girls should be more
reserved and well-behaved, whereas boys are expected to
be more outgoing and active (Doey et al., 2013). In addi-
tion, while BI is often associated with social competence
in non-Western cultures, it tends to be perceived more
negatively and linked to peer rejection in Western contexts
(Lane & Song, 2015; Rubin et al., 2009). These gender
norms and cultural differences may shape how BI is
expressed, interpreted, and reported by parents, contribut-
ing to variability across populations, contexts, studies, or
even between individual families. Furthermore, it is impor-
tant to note that all observed effect sizes were very small,
which suggests that their practical significance may be
limited and should be interpreted with caution.

Our study also found that younger children exhibited
higher BI levels in peer interactions and in new settings
compared with older children. These observed age differ-
ences might reflect a natural developmental trend, where
older children gradually become more confident in social
activities. In addition, children with lower-educated par-
ents displayed lower BI levels in peer interactions but
higher BI levels when facing physical challenges. These

findings align with research suggesting that socioeco-
nomic conditions shape temperament expression. Lower
SEP has been associated with greater emotional reactivity
and lower persistence, which may contribute to higher BI
levels in physically demanding situations (Jansen et al.,
2009; Strickhouser & Sutin, 2020). However, the lower BI
levels in peer interactions and the absence of associations
with other BIQ-SF subscales suggest that SEP-related
associations are context-dependent rather than uniform
across domains. Moreover, BI is not a direct health out-
come but a temperamental trait that is influenced by a
combination of environmental exposure and parental per-
ception. Since these factors were not measured in the cur-
rent study and the BIQ-SF subscales consist of only a few
items, it remains uncertain whether these identified pat-
terns reflect meaningful associations and truly indicate dif-
ferences in anxiety vulnerability. Further research is
needed to better understand these relationships between
SEP and BI.

Another notable finding was that the average BI levels
remained consistent over time across the population, with
no associations related to the COVID-19 pandemic. This
finding is in line with a recent cohort study investigating
shyness levels during and before the pandemic (Schmidt
et al.,, 2025). While previous studies have documented
increased anxiety symptoms in children during the
COVID-19 pandemic (Madigan et al., 2023; Panchal et al.,
2023) and linked BI in toddlerhood to higher anxiety in
young adults during the pandemic (Zeytinoglu et al.,
2021), our findings suggest that BI itself was unaffected,
supporting the notion that it represents a trait-like charac-
teristic rather than a transient emotional response (e.g.,
Pérez-Edgar, & Fox, 2018). An exception to this overall
stability was observed in July—August 2019. In this period,
average Bl levels were significantly lower which could not
be explained by differences in other population character-
istics. However, this is likely attributable to the very small
number of respondents in this period (n=17), suggesting
that this finding may reflect a statistical anomaly rather
than a meaningful pattern. Nevertheless, due to the cross-
sectional design of the study and the absence of anxiety-
related questions in the JEJG questionnaire, we cannot
infer causality or determine the impact of the pandemic on
anxiety levels in our sample. Therefore, it remains possible
that the within-person developmental trajectory of BI and
its association with anxiety were affected by the COVID-
19 crisis, highlighting the need for longitudinal research to
examine the long-term impact on young children.

The findings should be interpreted in light of several
strengths and limitations. A major strength of this study is its
large and representative sample with minimal missing data,
which enhances the generalizability of the findings. In addi-
tion, as the data were originally collected for health monitor-
ing, rather than specifically for research purposes, and all
parents of children around the age of 5 within the participat-
ing regions were invited to fill in the questionnaire, the risk
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of selection and response bias was substantially lower com-
pared with other studies. Furthermore, BI was assessed using
a validated parent-reported questionnaire. Although parent-
reported measures are inherently sensitive to informant bias,
they allow for the assessment of children’s behavior across a
broader range of everyday contexts that are difficult to cap-
ture in laboratory-based observations (Bishop et al., 2003).
Moreover, the use of parent-reported measures enabled the
inclusion of a very large sample, which would not have been
feasible using observational methods. Limitations include
the lack of blind assessments, as the youth health care profes-
sional had access to the parents’ responses for the routine
appointment. This may have led to socially desirable answer-
ing, potentially influencing the results. Another limitation is
that age could only be analyzed in whole years, resulting in
limited variance within this variable. As a result, our findings
might not have captured the developmental nuances that
occur within this age period. Furthermore, as the internal
consistency of the physical challenges subscale was low,
these results should be interpreted with caution as they might
not accurately reflect the true underlying construct of BI in
these situations. Finally, due to the cross-sectional design, no
causal inferences can be drawn.

In conclusion, this study contributes to the growing
body of research on BI by demonstrating that, although
very small differences were observed based on gender,
migration background, age, and parental educational level,
BI appeared to be largely evenly distributed across the
population. No evidence was found for an association
between COVID-19 measures and BI, suggesting that the
average BI levels of 4- to 7-year-old children remained
stable during this period. Using a large and representative
sample, this study addresses previous limitations in BI
research, which often relied on selective or non-represent-
ative samples. These findings highlight the complex inter-
play between sociodemographic and environmental factors
in shaping the expression of BI. Although the observed
effects were small, identifying these factors is an essential
step toward understanding which children may be more
vulnerable to persistent Bl and later anxiety. Future
research should explore how these influences evolve over
time and whether they contribute to differential mental
health trajectories, ultimately informing the development
of early interventions to support behaviorally inhibited
children.
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