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Abstract
Behavioral inhibition (BI) is a temperamental trait characterized by a consistent pattern of behavioral and emotional responses 
to unfamiliar people and novel situations. BI exhibits moderate stability across development and is considered a risk factor 
for the emergence of emotional disorders in adolescence and adulthood, making early assessment crucial for understanding 
this behavioral pattern. In the Portuguese context, there is a paucity of measures specifically designed to assess BI in child-
hood. To address this gap, we aimed to adapt and examine the psychometric properties of the Behavioral Inhibition Ques-
tionnaire (BIQ) in Portuguese children. We obtained BIQ ratings from both parents and teachers of 435 children (average 
age = 57.1 months; SD = 13.8). Confirmatory factor analysis supported a six-factor measurement model, each factor loading 
onto a higher-order BI factor. Additionally, we included a method factor to account for reversed items. Full scalar measure-
ment invariance across gender and age groups was supported. Parents and teachers showed good agreement in their ratings 
of BIQ scores. Comparisons with other instruments revealed good convergent validity. The BIQ scores showed acceptable 
reliability, although the subscales exhibited limited sensitivity in discriminating between different contexts where BI may 
manifest. This study suggests that the BIQ is a reliable and valid tool for assessing BI in Portuguese children.
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Introduction

Behavioral inhibition (BI) is a temperamental predisposi-
tion that manifests as heightened sensitivity to new stimuli 
and a tendency to avoid unfamiliar people, situations, and 
objects (Kagan et al., 1984). Approximately 15% of children 
exhibit BI, characterized by reduced approach, caution, and 
withdrawal in response to unfamiliarity (Kim et al., 2011). 
BI can be observed across various social and non-social 
contexts, including interactions with unfamiliar adults or 
peers, encounters with novel objects and participation in 
low-risk physical activities (Kochanska & Radke-Yarrow, 
1992; Reznick et al., 1986).

BI is recognized as a significant risk factor for anxiety 
disorders, particularly social anxiety disorder, in later child-
hood and adolescence (Chronis-Tuscano et al., 2009; Clauss 
& Blackford, 2012). Additionally, BI seems to be involved in 

the manifestation of other psychological disorders, including 
selective mutism (Muris et al., 2015), autism spectrum disor-
ders (Schiltz et al., 2018), schizophrenia (Feola et al., 2019), 
general substance abuse (Lahat et al., 2012), psychopathic-like 
personality (Glenn et al., 2007; Salekin, 2017), and depression 
in young adulthood (Caspi et al., 1996; Jaffee et al., 2002). Due 
to its transdiagnostic nature, it is crucial to develop and vali-
date reliable remeasures for assessing BI (Feola et al., 2019).

While the relevance of BI manifestations during child-
hood is well-established, to our knowledge there are a 
limited number of report measures specifically tailored 
to assess BI in preschool years. This measures include 
the Preschool Behavioral Inhibition Scale (P-BIS; Ballespí 
et al., 2012), the Behavioral inhibition/Behavioral activa-
tion scales (BIS/BAS; Carver & White, 1994), the Temper-
ament Assessment Battery for Children – Revised (TABC-
R; Presley & Martin, 1994) and the Behavioral Inhibition 
Questionnaire (BIQ; Bishop et al., 2003). However, P-BIS 
and BIS/BAS scales focus solely on BI in social situations, 
while TABC includes only one subscale dedicated to BI. In 
our opinion, the BIQ stands out as the most comprehensive 
tool for assessing BI in preschool children, as it utilizes 
parent and teacher reports to capture BI across a diverse 
range of novelty contexts (Bishop et al., 2003). Drawing 
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upon Kagan’s theory, the BIQ comprises 30 items (28 
items for the teacher version) organized into six contexts 
reflecting three broad domains: social novelty (unfamiliar 
adults, unfamiliar peers, performance situations), situa-
tional novelty (separation/preschool, unfamiliar situations) 
and physical challenge.

The validation of the original Australian BIQ ver-
sion (Bishop et al., 2003) was based on the reports of 613 
mothers (M age = 34.55 years, SD = 4.59), 506 fathers (M 
age = 37.28 years, SD = 5.50) and 585 preschool teachers 
about their 619 children (3–5 years; M = 48.99 months, 
SD = 5.92). Confirmatory factor analysis corroborated six 
correlated factors (associated with the six contexts) which 
loaded onto a single higher-order construct (BI). The scale 
presented good reliability: Cronbach’s alpha was above 
0.80 for all factor scores of the teacher and parents’ reports 
(except for the father’s report on the physical challenge 
domain; α = 0.72); test–retest reliability of parents’ reports 
was satisfactory, ranging from 0.55 to 0.78. The agree-
ment between reports was also adequate, with strong posi-
tive correlations between mother’s and father’s total scores 
(r = 0.69) and with teacher’s total score (mother: r = 0.47; 
father: r = 0.43). In support of convergent validity, the BIQ 
total score was strongly associated with the TABC inhibition 
subscale (Presley & Martin, 1994) completed by parents and 
teachers (r ranged between 0.85 and 0.87); observational 
ratings, obtained while children interacted with an adult 
stranger, also correlated positively with the BIQ total score 
(r ranged between 0.25 and 0.46).

The BIQ has been translated and adapted for use in four 
additional languages: Dutch (Broeren & Muris, 2010),  
American English (Kim et al., 2011), Israeli/Hebrew (Mernick 
et al., 2018), and Italian (Agostini et al., 2021). There is also 
a Dutch abbreviated version of BIQ, comprising 14 items 
(Vreeke et  al., 2012). Considering BIQ’s dimensionality, 
all these studies supported the original six-factor structure 
proposed by Bishop and collaborators (2003), although two 
of them did not test the existence of a second-order generic 
BI factor (Broeren & Muris, 2010; Mernick et al., 2018). 
All studies also confirmed good reliability for the BIQ total 
score (internal consistency: 0.92 ≤ Cronbach’s α ≤ 0.97), both 
in preschool samples (3–5 years; Agostini et al., 2021; Kim 
et al., 2011) and in older samples (4–15 years; Broeren & 
Muris, 2010; Mernick et al., 2018). All BIQ subscales also 
demonstrated good reliability (0.79 ≤ α ≤ 0.95), except for the 
Physical Challenge subscale, which consistently exhibited lower 
internal consistency (0.41 ≤ α ≤ 0.90). When test–retest data are 
available, results also support excellent time stability for BIQ  
total score (0.58 ≤ r ≤ 0.95) and subscales (0.42 ≤ r ≤ 0.93).

To date, BIQ has been applied in multiple research 
domains, including studies on anxiety onset risk (Bourdon 
et al., 2019; Dodd et al., 2020; Stumper et al., 2017; Suarez 
et al., 2019) and selective mutism (Muris et al., 2021). It has 

also been used to evaluate the effectiveness of early inter-
ventions for inhibited or anxious children (Chronis-Tuscano 
et al., 2021; Lau et al., 2017), validate observational meas-
ures (Faísca et al., 2021), and contributed to investigations 
on attentional bias to threat (Fu et al., 2019; Wise et al., 
2021), brain regions associated with fear response (Auday 
& Pérez‐Edgar, 2019), and EEG measures of social anxiety 
in behaviorally inhibited children (Anaya et al., 2021; Poole 
et al., 2020).

Given the robust psychometric properties and recent appli-
cations in empirical studies, the BIQ is deemed a valuable 
measure for assessing children’s behavioral inhibition across 
various social and non-social contexts as reported by adults. 
However, there are still some unanswered questions regard-
ing its measurement model. The original Australian valida-
tion study reported a second-order BI factor, but only two 
out of four subsequent versions of the BIQ confirmed this 
generic factor. The other two studies (Broeren & Muris, 2010; 
Mernick et al., 2018) did not provide any rationale for not 
testing its inclusion in BIQ’s measurement model. Addition-
ally, the adjustment of the BIQ’s six-factor model has been 
suboptimal in some cases. For instance, in the original Aus-
tralian study, the CFI for both mother’s and father’s models 
was below the desired level (0.88 and 0.86, respectively), as 
well as the RMSEA index (0.08 for both models); similar 
suboptimal fit indexes were reported for American Teachers 
(CFI = 0.87; RMSEA = 0.09), Israeli mothers (CFI = 0.83 and 
RMSEA = 0.09) and one of the Dutch age groups (CFI = 0.88; 
RMSEA = 0.08). This suboptimal fit suggests that the six-
factor model might not be sufficient to capture the variance 
in the responses to BIQ. Each item of the questionnaire has 
a reversed version, one expressing an inhibited behavior (for 
instance, “Item 17. Is hesitant to explore new play equip-
ment”) and the other describing disinhibition and greater 
social adjustment of the child (“Item 29. Happily explores 
new play equipment”). It is known that the presence of reverse 
items might affect response patterns (Suárez-Alvarez et al., 
2018). While the inclusion of such items in a questionnaire 
aims to reduce acquiescence bias, they also make item inter-
pretation difficult, causing confusion in the participant, acti-
vating a different response style, and even careless responding 
(van Sonderen et al., 2013). So, hypothesizing a method factor 
that encompasses all reversed items might account for the 
residual variance not explained by the BI six-factor model. 
Finally, the internal consistency of BIQ scores had been 
assessed almost exclusively through Cronbach’s alpha index 
(although Composite and Guttman’s split-half reliability were 
computed for the Italian version); but considering the BIQ 
hierarchical and multidimensional structure, model-based reli-
ability analysis through omega coefficients seems to be more 
appropriate, since such coefficients represent the proportion 
of the variance of the scores due to each specific and generic 
factor (Brunner et al., 2012).
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Our primary goal was to develop a European Portuguese 
version of the BIQ and assess its psychometric properties 
in a preschool sample using parent and teacher reports. We 
anticipate that this version would retain the established 
six-factor structure and incorporate a higher-order general 
BI factor, consistent with prior research. Furthermore, we 
plan to test a model including a method factor associated 
with reversed items. Additionally, we expect to observe 
robust reliability measures and positive correlations with 
established measures of behavior inhibition (e.g., TABC) 
and anxiety, encompassing social anxiety, generalized anxi-
ety, and separation anxiety (e.g., Preschool Anxiety Scale 
– PAS). These measures have been used in prior studies that 
validated the BIQ (e.g., Broeren & Muris, 2010; Vreeke 
et al., 2013).

Method

Participants

Four hundred thirty-five children (217 girls, 49.9%), aged 3 
to 6 years (M = 57.0 months, SD = 13.77), participated in the 
study. The study involved two versions of the BIQ: the Par-
ent version, completed by 226 mothers, 37 fathers, and 172 
by both parents (Mothers/Fathers), and the Teacher version, 
filled out by 54 preschool teachers.

Families with a preschool child aged between 3 and 
6 years, who lived with at least one Portuguese-speaking 
biological parent, were eligible to participate. Children were 
recruited from 27 kindergartens and preschools in the Faro 
region (Portugal). Approximately 60% of the children had 
at least one sibling, occupying the first (37.4%) and sec-
ond positions (50.4%,) birth order positions. Mothers had 
an average age of 36.2 years (SD = 5.17) and 14.9 years 
of schooling (SD = 3.77), while fathers were, on average, 
38.6 years old (SD = 6.04) with 13.3 years of schooling 
(SD = 3.91).

Parents were invited to participate by providing them 
with an information letter and a consent form. Exclusion 
criteria included previous diagnosis of a major psycho-
logical or medical condition for both children and parents. 
Approximately 33% of the parents (443 out of the 1360 
invited parents) responded positively and completed the 
questionnaires. Over 90% of the progenitors were Portu-
guese and none were excluded due to significant medical 
conditions or developmental disabilities. Eight parents were 
excluded due to incomplete questionnaire data.

After obtaining parental consent, teachers were asked to 
fill in the BIQ for each child. Fifty-four female teachers with 
an average age of 38.7 years (SD = 9.64) provided informa-
tion about 314 children (return rate of 72.2%). To check 
for selection bias, children with and without teacher reports 

were compared based on BIQ parents’ reports and did not 
differ in the total score or any of the six subscales.

To assess BIQ temporal stability, parents were contacted 
again to complete the questionnaire one month later. A total 
of forty-three participants (88.4% mothers: M = 37.6 years, 
SD = 3.94; 11.6% fathers: M = 39.5 years, SD = 5.44; Children: 
M = 67.1 months, SD = 18.28, 44.2% girls) completed the retest.

Measures

Behavioral Inhibition Questionnaire (BIQ; Bishop et al., 2003).
The BIQ assesses the frequency of children’s inhibited 

behaviors in six contexts, which are grouped into three main 
domains: social novelty inhibition (adults, peers, and per-
formance) (e.g. “Is very quiet around new (adult) guests to 
our home”), situational novelty inhibition (new situations, 
separation/preschool) (e.g., “Quickly adjusts to new situa-
tions (e.g., kindergarten, preschool, childcare)”) and physi-
cal challenge (e.g., “Is confident in activities that involve 
physical challenge (e.g., climbing, jumping from heights)”). 
The BIQ has two versions, one for parents and the other for 
teachers. The parents’ version consists of 30 items, and the 
teacher’s version contains 28 items. Respondents classify 
items using a seven-point scale, ranging from 1 (almost 
never) to 7 (almost always). Ratings are summed up to cre-
ate scores for each of the subscales (for the six contexts) 
and for the full scale. Items 2, 5–7, 9–11, 13–16, 19, 23–24, 
26, and 29 in the parents’ version and items 2–3, 5–6, 8–10, 
12–15, 18, 21–22, 24, and 27–28 in the teacher’s version 
should be reversed.

Temperament Assessment Battery for Children – Revised 
(TABC-R; Presley & Martin, 1994; Portuguese version, 
Almeida et al., 2010).

This scale measures two basic personality-behavioral 
dimensions in children: Inhibition and Impulsivity. To 
evaluate the convergent validity of the Portuguese ver-
sion of the BIQ, we used the TABC-R inhibition sub-
scale, which also has a version for parents and teachers. 
This inhibition subscale consists of eight items (parents’ 
version) and nine items (teacher’s version) that evaluate 
children’s inhibited behavior (e.g., “He is shy with adults 
he doesn’t know.”) which are scored on a seven-point rat-
ing scale. The Portuguese version of the TABC-R study 
showed internal consistency coefficients ranging from 
0.64 to 0.86 (Almeida et al., 2010). In the present study, 
the TABC-R inhibition subscale presented good inter-
nal consistency, both in the parents’ version (Cronbach’s 
α = 0.83) and in the teacher’s version (α = 0.87).

Preschool Anxiety Scale (PAS; original version: Spence 
et al., 2001; Portuguese version: Almeida & Viana, 2013).

PAS is a parent-rated scale (28 items) measuring the 
level of anxiety of preschoolers (aged three to six years) 
in five dimensions: obsessive–compulsive disorder, social 
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anxiety, separation anxiety, physical injury fears, and gen-
eralized anxiety. Parents are asked to rate the items from 
0 (not true at all) to 4 (very often true) regarding their 
children’s level of anxiety. Although the whole scale was 
applied, we only used Social Anxiety (six items; e.g., “My 
child feels afraid that (s)he will make a fool of him/her-
self in front of people”), Separation Anxiety (five items; 
e.g. “My child worries about being away from us/me”) 
and the Generalized Anxiety (five items; e.g. “My child 
complains of feeling afraid”) subscales, since there is a 
stronger relationship between BI and the later develop-
ment of these types of anxiety. The original Australian 
scale, as well as the Portuguese version, demonstrated 
very good internal consistency, with Cronbach’s alpha 
coefficients ranging from 0.67 to 0.89. In the present 
study, alpha was 0.69 for the Generalized Anxiety sub-
scale, 0.64 for the Separation Anxiety subscale, and 0.75 
for the Social Anxiety subscale.

Procedure

Instrument Adaptation  After obtaining authorization from 
the BIQ authors to translate the questionnaire, two inde-
pendent Psychology researchers, both native European 
Portuguese speakers, conducted the translation. Following 
Sousa and Rojjanasrirat’s (2011) recommendations, a bilin-
gual expert performed the back-translation of the consensual 
Portuguese version, and necessary adjustments were made. 
Finally, a pre-test with two participants was performed to 
address any comprehension issues.

Data Collection  The data collection protocol was explained 
to the coordinators of each preschool institution. Informed 
consent and questionnaires (BIQ, PAS, and TABC-R) were 
delivered to parents in an envelope for completion at home. 
Once finished, parents returned the questionnaires to pre-
school teachers in a sealed envelope. Additionally, 157 par-
ents (25.8%) agreed to participate in a retest by completing 
the BIQ online after a 30-day interval.

This study received approval from the Portuguese National 
Commission for Data Protection (CNPD) and the Directo-
rate-General for Education (nº 6313/2016).

Data Analysis  The psychometric analysis of BIQ comprised 
item analysis, confirmatory factor analysis, measurement invar-
iance analysis, as well as reliability and validity assessment.

Confirmatory factor analysis (CFA) was used to exam-
ine the models suggested in the literature for the BIQ 
factor structure. Item skewness and kurtosis in both BIQ 
versions fell within the acceptable limits for normality 

(Finney & DiStefano, 2006), with skewness ranging from 
-0.59 to 1.51 and kurtosis from − 1.07 to 1.97. Neverthe-
less, Mardia’s tests detected significant multivariate non-
normality (all p < 0.0001). Accordingly, the measurement 
factor models were estimated using the MLM procedure 
(ML estimation with robust standard errors and scaled 
test statistic), as recommended by Satorra and Bentler 
(1988, 1994), and implemented in R’s lavaan package 
(Rosseel, 2012).

Model goodness of fit was evaluated using various 
indices, including the chi-squared (X2) test, Comparative 
Fit index (CFI), Tucker-Lewis index (TLI), and the Root 
Mean Square Error of Approximation (RMSEA). We used 
the robust version of these fit indexes, adjusted with the 
Satorra-Bentler scaling correction factor (Brosseau-Liard 
& Savalei, 2014). We evaluated the fit indices according to 
the recommended thresholds from Hu and Bentler (1999): 
RMSEA ≤ 0.06 and CFI and TLI ≥ 0.95.

To assess measurement invariance across gender and 
age groups, we conducted a series of tests, including 
configural invariance, metric invariance (factor loading 
invariance), and scalar invariance (intercept invariance). 
We omitted testing for strict invariance as residuals are not 
part of the latent factors and do not affect the interpretation 
of mean differences in the latent variables (Vandenberg 
& Lance, 2000). Fit criteria included the change in chi-
square (Δχ2) and its associated p-value, considering 
that non-significant changes imply a good fit for the 
invariance model (Pauls et al., 2020). We also used the 
change in Comparative Fit Index (ΔCFI), recommended 
by Cheung and Rensvold (2002) as a less conservative 
yet viable index for model comparison in measurement 
invariance assessment; a ΔCFI smaller than 0.01 indicates 
invariance. When the indices present contradictory results, 
the decision was made based on the less conservative 
indicator, ΔCFI (Chen et al., 2005).

To assess the reliability of the BIQ scores, we com-
puted Cronbach’s alpha and two indices based on model 
loadings: the Omega (ω), which informs the measurement 
precision with which a composite score (based on the items 
unit weighted sum) reflects the constructs contributing to 
it, and the Hierarchical Omega (ωh), which evaluates how 
precisely such composite score assesses just one specific 
target construct (Brunner et al., 2012). These omega coeffi-
cients are more suitable than Cronbach’s alpha for estimat-
ing the reliability of measures of hierarchically structured 
constructs. On the reliability domain, we also examined 
temporal stability (test–retest) using the observed test 
scores and assessed the agreement between parent and 
teacher reports.

To validity analysis, we calculated Pearson correlation 
coefficients to assess the convergence of BIQ scores with 
concurrent conceptually related measures.
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Results

Confirmatory Factor Analysis

To examine the structure of the BIQ, we conducted separate 
confirmatory factor analyses for parent and teacher reports, 
considering four different measurement models: (1) a single-
factor model, (2) a three-factor model with correlated fac-
tors, (3) a six-factor model with correlated factors, and (3a) 
a six-factor model with all factors loading onto a higher-
order factor. Cross loadings and correlated residuals were 
not allowed in any of these models, and factor covariances 
were freely estimated.

Model 1 assumes that all items load onto a single dimen-
sion. While all items had significant loadings on this dimen-
sion, the fit indices suggested that this one-factor solution 
did not adequately explain the data (Table 1).

Model 2 proposes that the items clustered around three 
domains representing different contexts for BI (social 
novelty, situational novelty, and physical challenge). The 
factors showed strong correlations, except for the correla-
tion between physical challenge and social novelty in the 
parents’ report. All items loaded significantly on the cor-
responding factors. Although Model 2 provided a signifi-
cantly better adjustment than Model 1, the fit indices still 
indicated a poor fit.

Model 3 hypothesizes that the items clustered around six 
correlated contexts (peer situations, unfamiliar adults, per-
formance, separation/preschool, unfamiliar situations, and 
physical challenge). Factors showed moderate to high esti-
mated correlations, with all items significantly loading onto 
their respective factors, most of them having standardized 
loadings above 0.50. While Model 3 demonstrated a better 
fit than Model 2 in both parent and teacher reports, the fit 
indices still did not reach satisfactory levels.

The correlation pattern between the first-order factors 
supported a second-order factor model (Model 3a), although 
a Heywood case occurred for the parents’ data (the relation-
ship between the second-order factor and the New Situation 
factor showed a standardized coefficient slightly above 1, 
resulting in a negative estimated variance). However, this 
negative estimate was statistically nonsignificant, likely 
due to sampling error rather (Dillon et al., 1987). Follow-
ing Savalei and Kolenikov (2008) recommendation, we 
retained the estimated value of the variance. Since Model 
3a proposes that the covariances between the six first-order 
factors are explained by a single higher-order factor repre-
senting general BI, the fit of this second-order model was 
expectedly worse than Model 3; however, the difference was 
minimal. Additionally, we calculated the target coefficient 
(Marsh & Hocevar, 1985), which indicated that the sec-
ond-order general BI factor accounted for almost all of the 

covariance among the six BIQ contextual dimensions (the 
target coefficient was 0.98 for parent reports and 0.92 for 
teacher reports). The loadings of the factors on the higher-
order factor were all significant and high. The loading of 
the New Situation factor on the general BI was notably high 
(close to one: parents = 1.01; teachers = 0.99), suggesting 
that New Situations and general BI may be addressing the 
same conceptual dimension.

Since none of the previous models yielded an optimal fit, 
we included a method factor, as hypothesized in the Intro-
duction, encompassing all the reversed items that express 
disinhibition and greater social adjustment in the child 
(Model 4a).

Model 4a displayed a significantly better fit compared to 
Model 3a for both BIQ versions (Table 1). All items retained 
significant loadings on the BI factors, most exceeding 0.50. 
The reversed items exhibited small to medium-sized load-
ings on the method factor (ranging from -0.24 to -0.52 in 
the parent version and from -0.03 to -0.49 in the teacher 
version). Nevertheless, Model 4a still provides only a sub-
optimal fit for the data.

Modification indices suggested adding a covariance 
path between error terms for two items in the Performance 
domain (items 6 and 21 for the parent version, r = 0.49; 
and the corresponding items 5 and 20 for teacher version, 
r = 0.44). This modification resulted in an adjusted model 
(Model 4b; Table 1) both for the parent (χ2 (381) = 870.024, 
CFI = 0.902, TLI = 0.888, RMSEA = 0.060), and teacher 
versions (χ2 (328) = 729.982, CFI = 0.918, TLI = 0.905, 
RMSEA = 0.069). Standardized coefficient estimates for 
the final model of parents’ and teacher BIQ versions are 
provided in Figs. 1 and 2, respectively.

Factor structure and cross‑gender and age invariance

To determine if the final structure model for BIQ differs 
by gender or age group (3–4 vs. 5–6 years), we conducted 
measurement invariance analyses using a stepwise multi-
group comparison approach. Table 2 presents fit measures 
for gender invariance testing in both parent and teacher 
models. Configural invariance imposed no cross-group 
constraints (Model 1) and showed a satisfactory fit for 
the entire sample, indicating that the factor structure of 
BIQ was the same for both girls and boys. Metric invari-
ance was tested by constraining all first-order factor load-
ings to be equal across gender groups (Model 2a). Results 
revealed a significant but non-substantial change com-
pared to Model 1 (significant Δχ2 test), with minimal 
differences in CFI (ΔCFI = 0.002) for the parent version. 
For the teacher version, both the Δχ2 test (p = 0.139) 
and CFI differences (ΔCFI = 0.002) indicated that first-
order factor loadings were invariant across gender. When 
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Fig. 1   Measurement model for BIQ Parent version (standardized parameter estimates)
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Fig. 2   Measurement model for BIQ Teacher version (standardized parameter estimates)



Journal of Psychopathology and Behavioral Assessment	

cross-group equality on second-order factor loadings was 
imposed (Model 2b), we obtained a satisfactory fit for 
both BIQ versions. This suggests that the second-order 
factor loadings were equivalent, allowing for meaning-
ful comparisons between boys and girls. Scalar invari-
ance, tested by constraining all item intercepts to be equal 
across gender (Model 3), led to a significant reduction in 
overall model fit compared to Model 2b (Δχ2 tests for 
both versions, p < 0.001). However, the changes in CFI 
were not substantial (ΔCFI < 0.01), indicating no appreci-
able difference in item intercepts across genders for both 
the parent and teacher versions of the BIQ.

A multigroup comparison was also conducted to examine 
whether BIQ exhibits the same latent structure regardless of the 

child’s age (Table 3). For both the parent and teacher versions, 
the configural and the full metric invariance models showed a 
satisfactory fit, supporting the equality of first- and second-order 
factor loadings across age groups. When all item intercepts were 
constrained to be equal across different child age groups (scalar 
invariance), the model’s fit significantly deteriorated for both 
BIQ versions (Δχ2 test, p < 0.001). Nevertheless, due to mini-
mal change in CFI (ΔCFI = 0.004), scalar invariance for age can 
be reasonably accepted.

In summary, BIQ features at least acceptable levels of 
measurement invariance (configural, metric, and scalar) 
across the male and female groups and age groups in the 
Portuguese preschool population, except for scalar invari-
ance across age groups in the teacher version of BIQ.

Table 2   Measurement Invariance across gender for BIQ parent and teacher versions

χ2 chi-square statistic, df degrees of freedom, CFI Comparative fit index, TLI Tucker-Lewis index, RMSEA Root mean square error of approxi-
mation (and its 90% confidence interval), Δχ2 change in chi-square, Δdf change in degrees of freedom, ΔCFI change in Comparative fit index, 
ΔTLI change in Tucker-Lewis index, ΔRMSEA Change in Root mean square error of approximation

Invariance models χ2 df χ2/df CFI TLI RMSEA
(90% CI)

Δχ2 Δdf Δp ΔCFI ΔTLI ΔRMSEA

Parents' version
1 Configural 1235.845 764 1.618 0.905 0.892 0.059 (0.053-0.065) - - - - - -
2a First-order 

metric
1289.980 803 1.606 0.903 0.895 0.058 (0.052-0.064) 52.159 39 0.005 0.002 0.003 0.001

2b Second-order 
metric

1294.446 808 1.602 0.903 0.896 0.058 (0.052-0.064) 3.499 5 0.484 0.000 0.001 0.000

3 Scalar 1378.974 838 1.646 0.894 0.890 0.060 (0.054-0.065) 121.813 30 < 0.001 0.009 0.006 0.002
Teacher version
1 Configural 1049.772 656 1.600 0.920 0.908 0.067 (0.060-0.075) - - - - -
2a First-order 

metric
1095.028 692 1.582 0.918 0.911 0.066 (0.059-0.074) 45.055 36 0.139 0.002 0.003 0.001

2b Second-order 
metric

1099.832 697 1.578 0.918 0.912 0.066 (0.059-0.073) 4.209 5 0.440 0.000 0.001 0.000

3 Scalar 1160.876 725 1.601 0.913 0.909 0.067 (0.060-0.074) 71.367 28 < 0.001 0.005 0.003 0.001

Table 3   Measurement Invariance across age for BIQ parent and teacher versions

χ2 chi-square statistic, df degrees of freedom, CFI Comparative fit index, TLI Tucker-Lewis index, RMSEA Root mean square error of approxi-
mation (and its 90% confidence interval), Δχ2 change in chi-square, Δdf change in degrees of freedom, ΔCFI change in Comparative fit index, 
ΔTLI change in Tucker-Lewis index, ΔRMSEA Change in Root mean square error of approximation

Invariance models χ2 df χ2/df CFI TLI RMSEA
(90% CI)

Δχ2 Δdf Δp ΔCFI ΔTLI ΔRMSEA

Parents' version
1 Configural 1252.765 764 1.640 0.900 0.886 0.061 (0.055-0.067) - - - - -
2a First-order metric 1303.883 803 1.624 0.898 0.889 0.060 (0.054-0.066) 49.091 39 0.093 0.002 0.003 0.001
2b Second-order metric 1307.533 808 1.618 0.898 0.890 0.060 (0.054-0.066) 2.614 5 0.601 0.000 0.001 0.000
3 Scalar 1367.241 838 1.632 0.894 0.890 0.060 (0.054-0.066) 68.021 30 < 0.001 0.004 0.000 0.000
Teacher version
1 Configural 1181.763 656 1.801 0.892 0.875 0.079 (0.072-0.086) - - - - -
2a First-order metric 1236.720 692 1.787 0.887 0.876 0.079 (0.072-0.086) 56.146 36 0.022 0.005 0.001 0.000
2b Second-order metric 1241.964 697 1.782 0.887 0.877 0.078 (0.071-0.085) 5.401 5 0.387 0.000 0.001 0.001
3 Scalar 1346.479 725 1.857 0.874 0.869 0.081 (0.074-0.088) 262.131 28 < 0.001 0.013 0.008 0.003
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Reliability

The reliability coefficients for the BIQ total score (computed 
through item unit weighted sums) and the six context scores 
are shown in Table 4. Internal consistency, as measured by 
Cronbach’s alpha (α), was found to be acceptable and good for 
all scores based on parent and teacher reports (α > 0.7), except 
for the parent-reported Physical Challenge score (α = 0.58).

Concerning omega reliability, the BIQ total score showed 
excellent levels (ω = 0.95 for parents and ω = 0.97 for teach-
ers). The subscale scores also exhibited high reliability 
(ω > 0.7, often surpassing 0.8), except for the Physical Chal-
lenge score in the parent version (ω ~ 0.6; Table 4).

The omega hierarchical coefficient (ωh) allows for the 
determination of the contribution of each specific factor to 
the observed composite scores. The estimated proportion 
of variance attributed exclusively to the general BI factor 
was high for both versions of the BIQ (ωh = 0.74 for parents 
and ωh = 0.86 for teachers). The remaining proportion of 
variance was accounted for by specific BI contextual factors 
(ωh ~ 0.07 for both versions) and the reversed items method 
factor (ωh = 0.14 for parents and ωh = 0.04 for teachers). 
For the subscale scores, variance was primarily attributed 
both to the corresponding specific factor and the global BI 

dimension, with the method factor contributing the least 
(≤ 0.09). The specific factor often had a more substantial 
role than the general BI factor, although sometimes their 
contributions were nearly equal. This was particularly nota-
ble in the score for Adults and Physical Challenge in the 
parent version and the scores for Adults, Performance, and 
Separation scores in the teacher version. The New Situations 
subscale was mainly explained by the general BI construct 
(ωh = 0.71 for parents and ωh = 0.78 for teachers), with a 
large contribution from the method factor (ωh = 0.15 for 
parents and ωh = 0.08 for teachers). Similar patterns were 
observed for the Peers (in both versions) and the Physical 
Challenge scores (in the teacher version), but to a lesser 
extent.

In addition to the BIQ scores, two composite scores were 
also considered: social and situational inhibition. While 
these scores were not explicitly confirmed in our factor 
analysis, they have been used in the literature to assess the 
opposition between generic social and situational contexts 
(Spence, 2021). Both composite scores showed good inter-
nal consistency (α ≥ 0.88; ω ≥ 0.90). The Social Inhibition 
composite score had a substantial proportion of variance 
attributed to latent corresponding social contexts (ωh = 0.62 
and ωh = 0.78 for parents’ and teacher versions). Similarly, 

Table 4   Scores computed from BIQ: Means, Standard Deviations, Coefficient alpha, and Model-based Reliabilities (ω and ωh) for Parent and 
Teacher BIQ versions

Decomposition of the Scale Score Variance

BIQ Scores M (DP) α ω ω without 
Method 
factor

% due to BI 
target construct

% due to  
BI nontarget 
constructs

% due to 
the Method 
factor

% due to 
error

Parents' version (n = 435)
Total BI 3.21 (0.90) 0.93 0.946 0.810 0.736 0.074 0.136 0.054
Social inhibition 3.31 (1.02) 0.89 0.906 0.820 0.618 0.202 0.086 0.060
  Adults 3.43 (1.32) 0.87 0.870 0.846 0.441 0.405 0.024 0.130
  Peers 3.21 (1.19) 0.84 0.855 0.770 0.249 0.520 0.085 0.145
  Performance 3.34 (1.20) 0.74 0.707 0.651 0.441 0.210 0.056 0.293

Situational Inhibition 3.16 (1.00) 0.88 0.904 0.745 0.650 0.095 0.159 0.096
  Separation/preschool 3.19 (1.33) 0.82 0.842 0.793 0.531 0.262 0.049 0.158
  New situations 3.14 (1.03) 0.84 0.870 0.720 0.007 0.713 0.150 0.130

Physical challenge 2.99 (1.06) 0.58 0.638 0.555 0.332 0.223 0.083 0.362
Teacher version (n = 312)
Total BI 3.33 (1.06) 0.96 0.968 0.931 0.859 0.072 0.037 0.032
Social inhibition 3.65 (1.15) 0.93 0.950 0.937 0.777 0.160 0.013 0.050
  Adults 4.05 (1.18) 0.87 0.928 0.927 0.478 0.450 0.000 0.072
  Peers 3.19 (1.27) 0.89 0.908 0.878 0.179 0.699 0.030 0.092
  Performance 3.92 (1.41) 0.80 0.839 0.833 0.404 0.429 0.006 0.161

Situational Inhibition 3.02 (1.17) 0.91 0.926 0.858 0.756 0.102 0.068 0.074
  Separation/preschool 3.03 (1.36) 0.84 0.870 0.835 0.401 0.434 0.035 0.130
  New situations 3.02 (1.21) 0.87 0.887 0.812 0.031 0.782 0.075 0.113

Physical challenge 3.01 (1.12) 0.73 0.795 0.766 0.339 0.427 0.029 0.205
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the Situational Inhibition composite score had a significant 
amount of variance explained by latent situational contexts 
(ωh = 0.65 and ωh = 0.76 for parents’ and teachers’ versions).

The method factor’s contribution to the BIQ scores 
appeared to be more pronounced in the parents’ version 
(ranging from 0.02 to 0.16) compared to the teacher ver-
sion (ranging from 0.00 to 0.08), but its impact on the score 
variance was small, mostly below 0.10. Consequently, we 
proceeded with analyses involving BIQ scores without 
explicit concern for controlling the noise introduced by the 
method factor.

Test–retest reliability was excellent, with ICC values 
ranging from 0.85 to 0.94 for the total BI score and subscales 
(Table 5). Pearson correlations demonstrated strong positive 
associations between scores at both assessment moments 
(r > 0.77) for all measures.

Relationship between BIQ Parent and Teacher Reports

The correlations between scores obtained from parent and teacher 
ratings were positive and significant (Table 6). Notably, the BIQ 
total score reported by both teachers and parents showed a mod-
erate positive correlation (r = 0.42, p < 0.001). Apart from the 
Physical Challenge score, similar findings were observed for all 
the other BIQ subscales (0.31 ≤ r ≤ .43). The correlations between 
corresponding subscale scores in teachers’ and parents’ reports 
consistently showed higher values compared to correlations 
between non-corresponding subscales. This indicates that teach-
ers and parents tended to provide similar assessments for the same 
BIQ subscales, supporting cross-informant reliability. However, it 
is important to note that correlations between non-corresponding 
subscales were also positive and significant, suggesting that the 
BIQ scores may have limited discriminatory ability.

Table 5   Parent test–retest 
reliability (n = 43)

* p ≤ 0.001

BIQ Scores Test Retest ICC (95% CI) Pearson’s Cor-
relation

Mean ± SD Mean ± SD

Total BI 2.98 ± 0.89 2.94 ± 0.91 0.94* (0.89-0.97) 0.882*
Social inhibition 2.91 ± 0.94 3.05 ± 0.96 0.93* (0.87-0.96) 0.864*
  Adults 3.09 ± 1.31 3.10 ± 1.30 0.88* (0.77-0.93) 0.774*
  Peers 3.00 ± 1.11 2.93 ± 1.06 0.87* (0.77-0.93) 0.775*
  Performance 3.14 ± 1.08 3.19 ± 1.11 0.87* (0.77-0.93) 0.771*

Situational inhibition 2.91 ± 0.94 2.93 ± 1.04 0.93* (0.86-0.96) 0.862*
  Separation/preschool 2.83 ± 1.33 2.90 ± 1.42 0.91* (0.84-0.95) 0.840*
  New situations 2.92 ± 0.88 2.95 ± 1.04 0.89* (0.80-0.94) 0.810*

Physical challenge 2.97 ± 116 2.59 ± 0.92 0.85* (0.65-0.93) 0.797*

Table 6   Correlations between BIQ scores for Parent and Teacher versions (n = 314)

*** p < 0.001; ** p < 0.01; *p < 0.05

BIQ Scores
 
Parent’s-reported BIQ

Teacher-reported BIQ

Total BI Social 
Inhibition

Adults Peers Perfor-
mance

Situ-
ational 
Inhibition

Separa-
tion/Pre-
school

New 
Situa-
tions

Physical 
Chal-
lenge

Total BI .422*** .419*** .386*** .403*** .330*** .408*** .336*** .408*** .224***
Social Inhibition .408*** .434*** .402*** .407*** .356*** .362*** .288*** .370*** .191***
  Adults .346*** .366*** .373*** .338*** .278*** .310*** .249*** .315*** .161**
  Peers .366*** .378*** .342*** .379*** .281*** .334*** .274*** .334*** .191***
  Performance .258*** .294*** .244*** .243*** .307*** .213*** .154** .229*** .092

Situational Inhibition .397*** .368*** .323*** .375*** .275*** .414** .352*** .405*** .223***
  Separation/Preschool .286*** .238*** .201*** .250*** .175** .332*** .329*** .291*** .166***
  New Situations .387** .377** .337** .378*** .284*** .380*** .293*** .395*** .214**

Physical Challenge .118* .089 .122* .063 .066 .136* .114* .134* .109
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Validity

To assess the convergent validity of the BIQ measures, we 
compared scores from parents and teachers on the BIQ with 
the TABC-R inhibition subscale (Table 7). The correlations 
between the scores were moderate to high, positive, and sta-
tistically significant for both the parent and teacher ratings, 
providing strong evidence for convergent validity. The only 
exception was the correlation between TABC-R inhibition 
and parents’ Physical Challenge score (r = 0.33, p < 0.001).

Significant positive correlations were observed between 
BIQ scores and the PAS social anxiety (0.30 < r < 0.77), 
PAS generalized anxiety (0.11 < r < 0.33), and PAS separa-
tion anxiety subscales (0.12 < r < 0.30) for both parents and 
teachers. These findings provide support for the construct 
validity of the BIQ scores, given the theoretical relationship 
between Behavioral Inhibition and anxiety symptomatol-
ogy, particularly Social Anxiety.

Discussion

The objective of this study was to adapt the BIQ to the Por-
tuguese language and evaluate its psychometric properties. 
The original BIQ, created by Bishop et al. (2003), reflects 

a six-correlated factor structure, which has been confirmed 
in studies conducted in different languages (Agostini et al., 
2021; Broeren & Muris, 2010; Kim et al., 2011; Mernick 
et al., 2018). These factors reflect the different contexts in 
which children’s BI may occur, including unfamiliar adults, 
peers, performance, physical challenge, unfamiliar situa-
tions, and preschool/separation.

Our first goal was to replicate this factor structure in a 
sample of Portuguese preschool children. The rejection of 
the unidimensional model indicated that BI in this popula-
tion, as measured by the BIQ, is a multidimensional con-
struct. Furthermore, despite the BIQ's intent to represent the 
three domains of childhood BI (social novelty, situational 
novelty, and physical challenge), the three-factor measure-
ment model did not fully capture the variability in responses. 
Therefore, further specification for the latent structure of 
the BIQ seems necessary. As in previous BIQ psychomet-
ric studies, the model with six contexts received stronger 
empirical support. This indicated that contexts such as the 
Separation/Preschool or the New Situations, for example, are 
distinct enough to warrant separate latent constructs associ-
ated with each of them, despite being part of the same Situ-
ational novelty domain.

A second-order factor was included in the model to repre-
sent the contribution of a general BI construct to the specific 

Table 7   Correlations between BIQ scores, TABC-R inhibition subscale, and PAS anxiety subscales

*** p < 0.001; ** p < 0.01; *p < 0.05

BIQ Scores TABC-R inhibition PAS social anxiety PAS generalized anxiety PAS
separation anxiety

Parents
(n = 422)

Teacher
(n = 303)

Parents
(n = 337)

Teacher
(n = 304)

Parents
(n = 338)

Teacher
(n = 301)

Parents
(n = 334)

Teacher
(n = 297)

Parents' version
Total BI .823*** .437*** .586*** .387*** .256*** .034 .280*** .058
Social Inhibition .813*** .409*** .567*** .391*** .168** -.024 .192*** .013
  Adults .749*** .335*** .416*** .358*** .047 -.040 .120* .020
  Peers .722*** .329*** .498*** .331*** .222*** .011 .186** -.016
  Performance .508** .328*** .460*** .253** .108* -.040 .152** .040

Situational Inhibition .772*** .423*** .517*** .341** .270*** .101 .302*** .103
  Separation/Preschool .622*** .307*** .299*** .173** .205** .172** .250*** .180***
  New Situations .732*** .410*** .552*** .366*** .256*** .032 .274*** .029

Physical Challenge .334*** .142* .306*** .130* .280** .006 .259*** .026
Teacher version
Total BI .434*** .869*** .297*** .762*** .068 .238*** .105 .290***
Social Inhibition .432*** .836*** .317*** .769*** .034 .146* .074 .178**
  Adults .413*** .751*** .306*** .702*** .018 .152** .090 .168**
  Peers .403*** .772*** .283*** .712*** .053 .171** .070 .205***
  Performance .343*** .710** .267*** .649*** .012 .059 .041 .092

Situational Inhibition .420*** .794**** .260*** .669*** .127* .329** .126* .379***
  Separation/Preschool .374*** .614*** .189** .485*** .148** .293*** .139* .389***
  New Situations .403**** .828*** .281*** .721*** .096 .312*** .101 .321***

Physical Challenge .229** .673*** .147** .545*** -.002 .198*** .104 .296***
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contexts (Bishop et al., 2003; Kim et al., 2011). Although 
all contexts exhibited high loadings on this general dimen-
sion, some unshared variability remained, indicating the 
specificity of the six first-order factors. Notably, the New 
Situations factor showed an extremely high loading, close 
to the boundary of the interpretable region, in both versions 
of the BIQ, a result consistently reported in previous psy-
chometric studies (Bishop et al., 2003; Kim et al., 2011). 
The consistency across studies suggests that, according to 
parents and teachers, children’s reactions to new situations 
may be driven by their general BI temperament rather than 
being highly specific (Broeren & Muris, 2010). However, 
this might also be a characteristic feature of the question-
naire, given that the New Situations context is evaluated 
through very general items that could potentially overlap 
with other BIQ first-order factors. In one way or another, the 
BIQ’s New Situations subscale may not effectively stand out 
as a fully independent component of BI.

Despite limitations in model fit, the results support the 
notion that BI, as measured by the BIQ, is a higher-order 
construct with situational specificity in multiple contexts 
(Fox et al., 2005).

To account for the unexplained variability in participants’ 
responses, an orthogonal method factor was introduced to cap-
ture the impact of semantically reversed items in the BIQ (van 
Sonderen et al., 2013). Adding this method factor significantly 
improved the fit of the measurement model, suggesting that 
item wording, especially in the case of semantically reversed 
items, may lead participants (particularly parents) to respond 
to the BIQ items in a manner inconsistent with the intended 
content. While we cannot yet ascribe specific meaning to this 
method factor, reversed items might induce informants to adopt 
a social desirability or acquiescence bias response strategy 
(Podsakoff et al., 2012). Despite the significant contribution of 
the method factor to the model’s fit, the item loadings on this 
factor were relatively modest (with a median of 0.40 for the par-
ent’s version and 0.27 for the teacher’s version), suggesting that 
its impact on the ratings may not be overly strong. We believe 
that including the method factor preserves the integrity of the 
BIQ’s theoretical model while shedding light on the potential 
impact of semantically reversed items in the questionnaire. Fur-
ther research is needed to confirm the existence of this method 
factor, but our current results already indicate that item wording 
could influence responses to the BIQ.

The inclusion of covariance between two residual errors 
linked to the Performance factor was unplanned but deemed 
necessary to address item-specific content. This particu-
lar content related to enjoying versus disliking “being the 
center of attention”, which could be perceived as describ-
ing attention-seeking behavior rather than greater or lesser 
inhibition. Importantly, this adjustment, crucial for models 
tested on two separate groups of informants (teachers and 
parents), may represent a unique feature of the Portuguese 

BIQ version rather than an overfitting of the model to sam-
ple-specific characteristics.

Confirmation of full measurement invariance for gender 
(both in the parent and teacher versions) suggests that the 
BIQ latent structure and the meaning of BI scores are similar 
for boys and girls. While gender measurement invariance 
has been reported (Agostini et al., 2021), inconsistent find-
ings regarding gender differences in BIQ scores were found 
(Bishop et al., 2003; Kim et al., 2011; Vreeke et al., 2013), 
possibly influenced by methodological or cultural factors, 
including gender roles and cultural stereotypes which can 
influence informants’ perceptions about BI. Further research 
is needed to fully understand the role of gender in individual 
differences in BI. Full measurement invariance for age was 
confirmed only in the parents’ version of the BIQ, indicating 
that the structure and meaning of BI measures reported by 
parents are similar across the two studied age groups. These 
results are congruent with the existing literature that charac-
terizes BI as a relatively stable construct during childhood 
(e.g. Agostini et al., 2021; Möhler & Resch, 2018). However, 
the age range within a preschool population is inherently 
limited, and conducting studies with broader age ranges 
would be valuable to clarify BIQ measurement invariance 
across various stages of childhood (Besi & Sakellariou, 
2019; Broeren & Muris, 2010; Möhler & Resch, 2018).

The reliability results for the parent and teacher versions 
of the BIQ were similar and satisfactory. The Cronbach’s 
alpha coefficients for BIQ scores were systematically 
above 0.70, indicating excellent internal consistency. How-
ever, Cronbach’s alpha may not be suitable for evaluating 
reliability in a complex, hierarchical measurement model. 
Therefore, a model-based reliability approach using omega 
coefficients was employed (Brunner et al., 2012), enabling 
us to weigh the contribution of each latent dimension to the 
variance in scores. The results demonstrated robust omega 
reliability, indicating that BIQ scores effectively captured 
the latent variables specified in the model (even after exclud-
ing the construct-irrelevant contribution of the method fac-
tor). However, when evaluating the reliability of the BIQ 
subscale scores as indicators of their specifically associated 
constructs, the omega hierarchical coefficients were nota-
bly lower. The presence of a general second-order BI factor 
accounted for a substantial portion of the variance in the sub-
scale scores, resulting in relatively low omega hierarchical 
coefficients associated with the specific subscale constructs 
(below 0.53). Therefore, caution should be exercised when 
interpreting subscale scores as a reliable measure of BI in a 
specific context, given that these scores are mainly driven 
by the higher-order BI construct. It is worth mentioning that, 
consistent with previous validation studies, the reliability 
of the Physical Challenge subscale was the lowest in our 
study. These consistently lower results across all validation 
studies suggest that the Physical Challenge subscale differs 
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qualitatively from the other BIQ subscales. This particular 
subscale stands out as the only one not primarily associated 
with the social aspects of BI and might be just capturing 
elements related to anxiety, specifically the fear of physical 
danger or body injury, rather than aspects of BI (Agostini 
et al., 2021). Future studies should explore the hypothesis 
of removing this motor component from BI, which may not 
adequately reflect the BI construct.

Since the contribution of the method factor to score vari-
ance was relatively small (never exceeded 16%), we pro-
ceeded with the temporal stability and validity analyses 
using the manifest item unit weighted sum scores, disre-
garding the potential nuisance introduced by the inclusion 
of reversed items.

The one-month test–retest reliability for the parent version 
was excellent, aligning with prior research (Agostini et al., 
2021; Bishop et al., 2003; Mernick et al., 2018; Vreeke et al., 
2013), reinforcing the temporal stability of the BIQ scores.

Intercorrelations between parent and teacher BIQ scores 
demonstrated cross-informant reliability. The correlations 
were positive and moderate (0.31 < r < 0.43), except for the 
Physical Challenge subscale. The partial overlap between 
parents’ and teachers’ behavior ratings may stem from 
behavioral differences across settings (home vs. preschool; 
Wray et al., 2013), or could result from some informants 
having less historical knowledge of the child (Takeda et al., 
2016). Regarding the inconsistency in the Physical Chal-
lenge subscale, teachers may not have the same level of 
access as parents to the child’s daily life, where physically 
risky situations are more likely to occur. Overall, the partial 
agreement between parent and teacher reports supports using 
multiple informants for a more comprehensive understand-
ing of preschool children's social-behavioral functioning 
(Bishop et al., 2003; Kim et al., 2011; Vreeke et al., 2012).

Evidence for the convergent validity was examined by 
comparing the BIQ scores with the TABC-R inhibition sub-
scale. For both parents and teachers, TABC-R showed strong 
correlations both with the global BI score and all other BIQ 
scores (r > 0.5), except the Physical Challenge subscale in 
the parent version, confirming the validity of the BIQ as a 
measure of behavioral inhibition in children.

Considering the theoretical link between BI and social 
anxiety in children (Sandstrom et al., 2020), previous BIQ 
psychometric studies have employed a measure of social 
anxiety as an index of construct validity (Broeren & Muris, 
2010; Mernick et al., 2018; Vreeke et al., 2013). In our 
study, the correlations between BIQ and the PAS social 
anxiety subscale were positive, although weaker compared 
to the correlations with the TABC-R inhibition subscale 
(0.3 < r < 0.6), as expected due to the related yet distinct 
nature of the constructs. Previous research has established 
links between Generalized Anxiety and Separation Anxiety 
and high levels of BI in childhood (Pini et al., 2022; Zdebik 

et al., 2022), so we extended the exploration of construct 
validity by examining the association between the corre-
sponding PAS subscales and BIQ scores. The correlations 
were always positive and significant (0.2 < r < 0.4), par-
ticularly in contexts related to the Situational and Physical 
domains. Overall, these findings add to the evidence sup-
porting BIQ’s validity.

Several limitations should be considered in this study. 
Firstly, the sample was predominantly collected from pri-
vate and urban preschool institutions. Participating parents 
tended to be somewhat older and had higher educational 
levels, which could potentially limit the generalizability of 
our findings to the broader Portuguese population. Second, 
this study targeted normal, psychologically healthy chil-
dren, so the psychometric properties of BIQ in clinically 
referred children remain to be established. Thirdly, retest 
ratings from teachers were not collected, which prevented 
the assessment of temporal stability for the teacher BIQ 
scores. Moreover, the factor analysis of teacher responses 
did not consider that the same teacher assessed multiple 
children in their classroom, assuming instead scores inde-
pendence; although it is a common practice, more complex 
measurement models should be used to describe accurately 
the nested structure of this kind of data. Another limitation 
arises from the fact that either parent (mother or father) 
could complete the BIQ questionnaire, and for over one-
third of the sample it was not possible to clarify who had 
filled it in. This prevented us from exploring potential 
differences in perspective between mothers and fathers. 
Lastly, our findings rely solely on questionnaire data. The 
inclusion of alternative assessment methods, such as obser-
vational measures and semi-structured diagnostic inter-
views, could have strengthened evidence for the convergent 
validity of the BIQ.

Despite these limitations, the present study confirms the 
BIQ’s good psychometric properties for assessing behav-
ioral inhibition in Portuguese preschoolers. However, the 
questionnaire may have limited sensitivity in discriminating 
between different contexts where BI occurs, as the subscale 
scores showed high saturation in the general BI factor. This 
implies that interpreting the global BI score might be more 
reliable than relying on subscale scores as specific indicators 
of a child’s inhibition in specific contexts. The study also 
highlighted a potential bias in responding to reversed items, 
although with a relatively minor impact on BIQ scores. Nev-
ertheless, BI assessment through this questionnaire might 
be influenced by spurious wording effects, which should be 
taken into consideration when interpreting the results. To 
build on these findings, future studies should further inves-
tigate the reliability of the BIQ subscales and explore the 
presence and impact of the method factor. Additionally, con-
ducting studies with larger, more diverse samples, including 
school-age children and clinically referred populations, will 
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provide more insights into BIQ’s psychometric properties 
across different contexts.

In summary, this study demonstrated that parents and 
teachers can provide valid and reliable reports of children’s 
BI, establishing the BIQ as a practical and cost-effective 
alternative to observational measures of behavioral inhibi-
tion. Furthermore, the BIQ Portuguese version has proven 
its suitability for evaluation and screening purposes in pre-
school settings, enabling the identification of children at 
risk of adverse outcomes associated with a highly inhibited 
temperament. In this sense, the current study reinforces the 
value of the BIQ in both research and applied settings.
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