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Abstract

Background The factor structure of the Behavior
Rating Inventory of Executive Function, second
edition (BRIEF2) has been widely examined in both
typically developing children and specific clinical
samples. Despite the frequent use of the BRIEF2 for
measuring executive functioning in individuals with
Down syndrome, no study has investigated the
factorial validity or dimensionality of the BRIEF2 in
this population. This study aimed to address this
notable gap in the literature.
Methods Parents of 407 children and youth with
Down syndrome aged 6–18 years completed the
BRIEF2 as part of different studies led by six sites.
Three competing models proposed by previous stud-
ies were analysed using Confirmatory Factor Analy-
sis: the theoretical structure of the BRIEF2 where the

scales were constrained to load on three factors
labelled as Cognitive, Behavioral, and Emotional
Regulation, a two-factor correlated model with the
merged Behavioral and Emotional regulation, and a
single-factor model.
Results The three-factor model provided a better fit
than the one- and two-factor models, yet a large cor-
relation was observed between Behavioural and
Emotional regulation factors. The results provide
meaningful explanatory value for the theoretical
structure of the BRIEF2. However, the Behavioral
and Emotional regulation factors might be less dif-
ferentiated and the two-factor structure of the
BRIEF2 may also make theoretical and empirical
sense.
Conclusions Although more studies are needed to
further examine the factor structure of the BRIEF2 in
youth with Down syndrome, this investigation
provides preliminary support for the interpretation of
the three executive function index scores provided by
the BRIEF2: Cognitive, Behavioral, and Emotional
Regulation.
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Introduction

Down syndrome (DS) is the most common genetic
cause of intellectual disability, occurring in about 15
per 10,000 live births (Llewellyn et al. 2019; Mai
et al. 2019). Most individuals with DS have an extra
chromosome 21, which impacts physical,
physiological, cognitive, language, and motor
development (Esbensen & MacLean 2017). Difficulty
with executive functioning (EF) is a key cognitive
feature in children and adults with DS. EF refers to
several higher-order cognitive processes responsible
for controlling and regulating behaviour. Some
well-known EF processes are inhibitory control,
shifting between thoughts and actions, storing and
processing information simultaneously (working
memory), control of emotion, planning, organising,
and novel response generation (Diamond 2013).

Several studies have identified challenges with EF
among children and adolescents with DS relative to
their developmental level (Daunhauer et al. 2014;
Daunhauer et al. 2017; Daunhauer et al. 2020; de
Weger et al. 2021; Iralde et al. 2020; Lanfranchi
et al. 2010; Manrique-Niño et al. 2020; Schworer
et al. 2022; Tungate & Conners 2021). Furthermore,
distinct patterns of strengths and weaknesses in EF
have been reported among individuals with DS
(Daunhauer et al. 2014; Lee et al. 2011; Loveall
et al. 2017). Relative strengths are reported for
emotional control and inhibitory control, while
working memory, planning, and organising are areas
of relative weakness (Daunhauer et al. 2014; Loveall
et al. 2017). Shifting is reported to be a relative
strength at younger ages and a relative weakness at
older ages (Daunhauer et al. 2014, Loveall et al. 2017).
EF challenges in persons with DS are associated with
poorer academic achievement (Will et al. 2017),
adaptive behaviours (Daunhauer et al. 2017; Esbensen
et al. 2021; Sabat et al. 2020; Tomaszewski et al. 2018;
Will et al. 2021), communication (Kristensen
et al. 2022; Maiman et al. 2017), and social behaviour
(Amadó et al. 2016).

The growing interest in the impact of EF on
individuals with DS highlights the need to evaluate
the psychometric properties of a parent-report

measure of daily EF: the Behavior Rating Inventory of
Executive Function, second edition (BRIEF2) (Gioia
et al. 2015) recommended for and commonly used
with individuals with DS (Daunhauer et al. 2014;
Daunhauer et al. 2017; Esbensen et al. 2017; Esbensen
et al. 2019; Esbensen et al. 2021; Lee et al. 2011; Lee
et al. 2015; Loveall et al. 2017; Manrique-Niño
et al. 2020; Tomaszewski et al. 2018). Some
psychometric properties of the BRIEF2 have been
evaluated, including internal consistency and
inter-rater reliability (Esbensen et al. 2019). However,
the underlying factor structure has not been evaluated
in youth with DS.

Development of the BRIEF and BRIEF2

The original BRIEF was initially developed by Gioia
(2000) to measure multiple aspects of EF as
manifested in everyday life in children and
adolescents from 5 to 18 years old. It consists of
parent and teacher forms, both of which contain 86

items rated on a 3-point ordinal scale. Scales include
Inhibit, Shift, Emotional Control, Initiate, Working
Memory, Plan/Organize, Organisation of Materials,
and Monitor (Gioia 2000). Conducting an
exploratory factor analysis of the eight scales
comprising the BRIEF, Gioia (2000) found a
two-factor model that was the most theoretically and
statistically sound within parent and teacher forms for
typically developing children and a mixed clinical
sample. The factors represent two general domains of
EF: Behavioral Regulation and Metacognition. The
Behavioral Regulation Index (BRI) was defined by
Inhibit, Shift, and Emotional Control, and the
Metacognition Index encompassed Initiate, Working
Memory, Plan/Organize, Organisation of Materials,
and Monitor (Gioia 2000). These indices combine to
obtain a general overall score, the Global Executive
Composite.

Later, an updated version of the BRIEF, the
BRIEF2, was developed (Gioia et al. 2015).
Modifications from the original measure included
reducing the number of items from 86 to 63,
separating the Monitor scale into the Self-Monitor
and Task-Monitor scales, and generation of a
three-factor model supported by factor analyses. The
Metacognitive Index was renamed to Cognitive
Regulation Index (CRI), and the BRI was broken
down into two distinct indices, BRI and Emotion
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Regulation (ERI) (Dodzik 2017; Hendrickson &
McCrimmon 2018).

Factor structure of the BRIEF and BRIEF2 in clinical
samples

Using confirmatory factor analysis, Gioia et al (2002)
initially examined one-, two-, three-, and four-factor
models of the BRIEF with a mixed clinical sample of
children with ADHD, autism spectrum disorder
(ASD), learning disabilities, Tourette syndrome,
mood disorders, and seizure disorders. In the
one-factor model, all scales were constrained to load
on one latent factor. In the two-factor model, the
scales were reflected by two latent factors labelled BRI
and Metacognition (or CRI). In the three-factor
model, some scales of the BRI were constrained to
load on an additional latent factor labelled as ERI.
Finally, the four-factor model was similar to the
three-factor model except the index tapping cognitive
regulation (CRI) was parsed into two separate factors.
Results revealed that the best fitting model was the
three-factor model (Gioia & Isquith 2002). The factor
structure of the BRIEF was further evaluated within
specific clinical samples, with various models mostly
proposed by Gioia and Isquith (2002). For example,
in a sample of children and youth with epilepsy, the
two-factor solution provided a better fit than either
the one-factor or the three-factor model. Likewise, in
a group of children and adolescents with ADHD, the
two-factor model, with the Monitor scale loading on
both factors, provided an acceptable fit to the data as
opposed to the one-factor model (Lyons Usher
et al. 2016; Slick et al. 2006). Similarly, using
exploratory factor analysis, the two-factor structure
was identified for the BRIEF in a sample of children
with intellectual disabilities (Memisevic 2015). In
contrast, the three-factor model of the BRIEF as
opposed to the one- and two-factor models was
supported in a sample of adolescents with mild
traumatic brain injury (Lace et al. 2019).

Even more recently, the proposed factor structures
(one-, two-, and three-factor models) were examined
with some mixed and specific clinical samples by
using the updated version of the BRIEF – the
BRIEF2 (Jacobson et al. 2020; Lace et al. 2021;
Parhoon et al. 2022). Using CFA, Lace et al. (2021)
reported that the bifactor two-factor structure of the
BRIEF2 (CRI & BRI/ERI) provided the best fit in a

mixed clinical sample of children with ASD, cerebral
palsy, brain tumours, unspecified
neurodevelopmental disorders, ADHD, psychiatric
(e.g. anxiety and depression) disorders, intellectual
disabilities, and specific learning disorders. However,
using CFA in a large mixed clinical sample of children
with ADHD, adjustment disorders, anxiety disorders,
encephalopathy, oncologic diseases, epilepsy, and
oppositional defiant disorder or conduct problems,
Jacobson et al. (2020) reported the three-factor model
of the BRIEF2 (CRI, BRI, and ERI) demonstrates
the best fit, although analyses including items, scales,
and indices suggested not more than six interpretable
scales. Likewise, in a sample of children with ADHD,
results of a CFA showed that the three-factor
structure of the BRIEF2 (CRI, BRI, and ERI) was the
best fitting model (Parhoon et al. 2022).

In summary, there are inconsistent results
regarding the factor structure of the BRIEF and
BRIEF2 with mixed clinical samples. While some
studies supported the three-factor structure of the
BRIEF (Gioia & Isquith 2002; Lace et al. 2019) and
the BRIEF2 (Jacobson et al. 2020; Parhoon
et al. 2022), others reported that two-factor model
best explains the factor structure of the BRIEF (Lyons
Usher et al. 2016; Memisevic 2015; Slick et al. 2006)
and BRIEF2 (Lace et al. 2021). Such inconsistency
may reflect the unique EF structure in specific clinical
samples. Indeed, due to specific EF profiles in
different developmental disorders, such as DS, EF
structures may be expressed differently (Ozonoff &
Jensen 1999). Hence, further investigation is required
to examine the factor structure of the BRIEF2 in
specific populations to support its clinical utility
(Gioia 2000; Gioia et al. 2015; Gioia & Isquith 2002).

Present study

Given the unique pattern of strengths and challenges
of EF in DS, evaluation of the factor structure of the
BRIEF2 is warranted in this population to support
clinical practice and outcome measurement in
research studies. This study aimed to address this
notable gap in the literature by examining different
competing models of the BRIEF2 structure in youth
with DS using CFA. Specifically, the present study
examined one-, two-, and three-factor competing
models of the underlying structure of the BRIEF2
parent form.
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Method

Study design

Data from the current study were combined from six
studies led by sites across the United States, and all
study procedures were approved by their respective
site Institutional Review Boards (IRBs). Data sharing
or data use agreements were also obtained. The
studies led at the six sites included community based
in-person single-site and multi-site studies as well as a
national online survey. The age ranges of the studies
varied; only data for youth ages 6–18 years were
pooled for analyses. Sites spanned the
Western, Southern, Mid-West, and Eastern United
States, with the online survey being disseminated
nationally.

Youth were required to have a diagnosis of DS. The
child’s demographics and ratings of daily EF abilities
were provided by parents. Child cognition was
assessed using the KBIT-2 (n = 180), KBIT-2
nonverbal (n = 30), Leiter-3 (n = 38), SB5 (n = 7), or
DAS-II (n = 24). The IQ composite scores for one
site were not available, as the study was a national
online survey (n = 121). In addition, there were no
available IQ scores for seven participants in other
sites. As IQ was not a key construct in the
study design and only used for descriptive purposes,
this missingness does not impact interpretation
of results.

Participants

This study included 407 youth with DS and their
caregivers. Youth with DS were 6–18 years old
(M = 12.16, SD = 3.29) with 126 (31%) children
between 6–9 years old, 153 (37.6%) between
10–13 years old, and 128 (31.4%) between 14–18 years
old. Sex was approximately equal in the sample with
209 (51.4%) males and 198 (48.6%) females. Most
participants reported their race as White (86.7%),
with 4.9%Black, 4.2%Asian, 0.3%American Indian,
and 3.9% from other races. Ninety per cent were not
Hispanic or Latino, 9.8% were Hispanic or Latino,
and ethnicity was not reported for one participant
(0.2%). Standardised IQ composite scores
were available for 279 participants and ranged from
25 to 84 (M = 51.18, SD = 11.55) with an outlier
(IQ = 90).

Measures

Executive functioning

Behavior Rating Inventory of Executive Function, second
edition (BRIEF2). The BRIEF2 parent form (Gioia
et al. 2015) is a measure assessing day-to-day EF
challenges in children and youth ages 5 to 18 years in
their home environment. The measure encompasses
63 items divided among 9 scales: Inhibit, Self-
Monitor, Shift, Emotional Control, Initiate, Working
Memory, Plan/Organize, Task-Monitor, and
Organisation of Materials. On the measure, EF
challenges are rated on a 3-point scale (i.e. never,
sometimes and often) and higher scores indicate
greater challenges. The BRIEF2 provides age and sex
standardised T-scores (M = 50, SD = 10) for scale
scores on the skills mentioned and index scores of
BRI, ERI, and CRI and a Global Executive
Composite (GEC). BRI includes Inhibit and Self-
Monitor, ERI consists of Shift and Emotional
Control, and finally, CRI encompasses Initiate,
Working Memory, Plan/Organize, Task-Monitor,
and Organisation of Materials. The manual reports
test–retest reliability estimates for the nine scales
ranging from 0.67 to 0.92, with a mean of 0.79 over
an average time interval of 2.9 weeks (Gioia
et al. 2015). Test–retest reliability of the BRIEF2 has
been determined to be appropriate for use in DS
(Esbensen et al. 2019), and the measure is suggested
for use in children and adolescents with DS
(Esbensen et al. 2017).

Cognition

Kaufman Brief Intelligence Test, second edition (KBIT-2,
(Kaufman 2004)), Leiter International Performance
Scale, Third Edition (Leiter-3, (Roid & Koch 2017)),
Differential Ability Scales, Second Edition (DAS-II;
(Elliott 2007)), and Stanford-Binet Intelligence Scales,
Fifth Edition (SB5, (Roid 2003)) estimated verbal
and/or nonverbal cognitive abilities of the children
and youth with DS. These measures are considered
appropriate to describe overall intellectual ability in
this population (Esbensen et al. 2017), and were used
for descriptive purposes only in the current study.

Data analyses

Mean T-scores of the BRIEF2 indices were used for
the analyses, and data were screened to detect any
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univariate and multivariate outliers. No extreme
univariate outliers (Z scores <|3.29|, (Field 2013))
were observed, andMahalanobis distance considering
the set of nine BRIEF2 clinical scales revealed that
there were no multivariate outliers (P > 0.001).
Descriptive and correlational analyses were
performed to determine the mean, range, and score
distribution for each scale and the correlations
between scale pairs. Finally, a series of CFAs at the
scale level were conducted in Mplus using maximum
likelihood estimation to examine the factor structure
of the BRIEF2 by investigating the fits for the
pre-specified latent variable structures. These include
one-, two-, and three-factor models proposed by the
original developers of the BRIEF and BRIEF2
(Gioia 2000; Gioia et al. 2015; Gioia & Isquith 2002).

In the first model (one-factor model), all nine scales
of the BRIEF2 were constrained to load on a single
latent factor. The second model was a correlated
two-factor model with four scales (Inhibit, Shift, Self-
Monitor, and Emotional Control) loading on the first
latent factor (BRI/ERI) and five scales (Working
Memory, Initiate, Task-Monitor, Plan/Organize, and
Organisation of Materials) loading on the second
latent factor (CRI). In this model, Working Memory
and Inhibit were the referent variables. Finally, the
third model was a correlated three-factor model akin
to the theoretical structure of the BRIEF2 with
Working Memory, Inhibit, and Shift as the referent
variables. No additional parameter constraints were
added to the models. Bentler’s comparative fit index
(CFI), the Tucker–Lewis Index (TLI), the root mean
square error of approximation (RMSEA), the
standardised root mean square residual (SRMR), and
Akaike information criteria (AIC) were chosen as
goodness-of-fit indices. In addition, the Chi-Square
difference test and AIC were used to compare fits
between models (Keith 2019). The cut-off criteria for
good fitting models were RMSEA ≤ 0.05, CFI ≥ 0.95,
TLI ≥ 0.95, SRMR ≤ 0.08, and a smaller value of
AIC (Keith 2019).

Results

Descriptive and correlation analyses

Mean, standard deviation, range, skewness, and
kurtosis of the nine scales of the BRIEF2 were
examined (Table 1). On average all but three ?

>subscales had mean T-scores within the normal range
(<1 SD), and no subscale mean T-score reached the
level of clinical significance (T > 70). The highest
mean T-score was observed for Shift and the lowest
mean T-score for Organisation of Materials. Skewness
and kurtosis were between +1 and �1 indicating a
normal distribution of T-scores. Pearson correlation
coefficients between subscale T-scores ranged from
0.28 to 0.67 (Table 2). All were statistically significant
when applying Bonferroni correction for multiple
comparisons (adjusted P-value <0.00139).

Confirmatory factor analyses

Fit indices of the three proposed models and the
chi-square differences between the models are
displayed in Table 3. The one-factor model revealed a
generally poor fit, with χ2 being statistically
significant and all fit indices failing to meet
predetermined cut-off criteria.

The two-factor model (Model 2) yielded an
acceptable fit according to the SRMR index; however,
TLI, CFI, and RMSEA values failed to meet
predetermined acceptable cutoff criteria. Further,
there was a significant χ2 difference between one- and
two-factor models (Δχ2(1) = 172, P < 0.001) and
smaller values of AIC implying that the more
constrained two-factor model potentially explained
the data better than the one-factor model. Finally, the
three-factor model showed a good fit to the data in
terms of CFI, RMSEA, and SRMR. A statistically
significant chi-square difference between the two-and
three-factor models (Δχ2(2) = 27, P < 0.001) and a
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Table 1 Descriptive statistics of the BRIEF2 scales T-scores

Scale Mean SD Range Skewness Kurtosis

Inhibit 58.91 11.24 37–90 0.42 �0.23
Self-Monitor 61.77 10.25 39–80 �0.09 �0.56
Shift 64.33 12.49 39–90 0.07 �0.74
Emotional Control 54.39 10.62 40–84 0.66 �0.17
Initiate 61.62 10.07 38–90 0.10 �0.27
Working Memory 63.24 9.05 38–89 0.05 �0.11
Plan/Organize 58.51 9.84 37–80 �0.06 �0.29
Task-Monitor 62.48 9.00 35–82 �0.59 0.24
Organisation of
Materials

54.15 9.03 38–88 0.64 0.25

N = 407. SD, standard deviation.
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smaller value of AIC indicated that the less
parsimonious three-factor model provided a better fit
than the two-factor model.

See Figure 1 for a diagram of the best fitting,
three-factor model. The diagram includes all
standardised factor loadings, factor correlations, and
residual variances with standard errors. All factor
loadings exceeded 0.65, supporting the hypothesised
correlation between the BRIEF2 scales and the
three-factor structure (Gioia & Isquith 2002). There
was a very high correlation (r = 0.94) between BRI
and ERI, and lower correlations between these two
indices (BRI and ERI) and the CRI (r = 0.82 and
r = 0.64, respectively).

Discussion

Given the frequent use of the BRIEF2 for measuring
EF in individuals with DS, there is a need to evaluate
its factor structure in the DS population. The purpose
of the present study was to examine the latent
dimensionality of the BRIEF2 in a sample of youth

with DS through a series of CFAs to provide a useful
window to understand how EF is structured uniquely
within this particular clinical sample. Three
competing models proposed by previous studies were
analysed, including a three-factor correlated model
akin to the theoretical factor structure of the BRIEF2,
a two-factor correlated model, and a single-factor
model. The results revealed that the three-factor
model provided a better fit than the one- and
two-factor models, yet most model fit indices were
moderate.

Unitary versus dissociable

The findings support the dissociability theory of the
EF construct among individuals with DS as both two-
and three-factor models had significantly better fit
than the one-factor model. An increasing emphasis
has been placed on understanding the nature of EF
as a unitary or non-unitary construct using different
proxy-reported, self-reported and performance-based
measures. Some scientists consider EF to be a single
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Table 2 Correlation matrix of the BRIEF2 scales T-scores

1 2 3 4 5 6 7 8

1. Inhibit -
2. Self-Monitor 0.52* -
3. Shift 0.58* 0.49* -
4. Emotional Control 0.65* 0.41* 0.63* -
5. Initiate 0.46* 0.48* 0.48* 0.30* -
6. Working Memory 0.55* 0.53* 0.49* 0.40* 0.67* -
7. Plan/Organize 0.47* 0.42* 0.46* 0.35* 0.62* 0.52* -
8. Task-Monitor 0.44* 0.44* 0.36* 0.28* 0.61* 0.60* 0.59* -
9. Organisation
of Materials

0.45* 0.37* 0.36* 0.32* 0.52* 0.57* 0.59* 0.51*

*P < 0.00139 (Bonferroni correction).

Table 3 Fit indices and chi-square differences of the models

Factor model χ2 df P Δχ2 Δdf P AIC RMSEA (90% CI) CFI TLI SRMR

One-factor model 315 27 <0.001 - - - 25 818.3 0.16 (0.15, 0.18) 0.84 0.79 0.07
Two-factor model 143 26 <0.001 172 1 <0.001 25 648.3 0.10 (0.09, 0.12) 0.94 0.91 0.05
Three-factor model 116 24 <0.001 27 2 <0.001 25 625.5 0.09 (0.08, 0.11) 0.95 0.93 0.04

df, model degrees of freedom; CI, confidence interval; SRMSR, standardised root mean squared residual; AIC, Akaike information criteria; RMSEA, root
means squared error of approximation; TLI, Tucker–Lewis Index, CFI, comparative fit index.
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entity in the early stages of the development in
typically developing children without including any
distinct subfunctions or subcomponents (Duncan
et al. 1996; Duncan et al. 1997; Teuber 1972).
Further, from a developmental perspective, some
researchers have shown that EF is not separable in
younger children, but does indeed become
separable yet related at about the age of 12 years in
typical development (Laureys et al. 2022; Xu
et al. 2013). Behavioural and genetic evidence
suggests that EF is characterised by relatively
independent but related subcomponents specifically
in typically developing participants in older ages (for a
comprehensive review see (Friedman & Miyake 2017,
Karr et al. 2018). In addition, functional
neuroimaging data support the existence of partially
separable but overlapping EF processes at the neural
level in typically developing children over 6 years
(McKenna et al. 2017). Specifically, the non-unitary
nature of the EF construct, as measured by BRIEF
and BRIEF2, has been supported in the DS
population (Lee et al. 2015; Loveall et al. 2017). In line
with most relevant literature, the results of the current
study provide further evidence for differentiation of
EF as measured by the BRIEF2, a proxy-reported

measure, in a sample of youth with DS ages
6–18 years.

Two-factor model versus three-factor model

Based on the model fitting criteria, the results of the
current study provided some evidence to support the
theoretical structure of the BRIEF2 in which CRI,
BRI, and ERI are conceptualised as distinct
dimensions (Gioia et al. 2015), although a close
connection between behavioural and emotional
regulation factors was observed in the model
(r = 0.94). A large correlation between BRI and ERI
has also been reported in previous studies
documenting support for the three-factor model of
both BRIEF and BRIEF2 in different clinical
samples. For example, Gioia and Isquith (2002)
found a large overlap (r = 0.84) between behavioural
and emotional factors of the BRIEF in a mixed
clinical sample. Similarly, a correlation of 0.83 was
reported between behavioural and emotionl factors of
the BRIEF in a mixed healthy and clinical sample
(Egeland & Fallmyr 2010). Further, a large
correlation between BRI and ERI was also found in a
study that supported the three-factor model of the
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Figure 1. Diagram of the three-factor model. BRI,

Behavioral Regulation Index; ERI, Emotional Regulation

Index; CRI, Cognitive Regulation Index; S-M, Self-

Monitor; EC, Emotional Control; WM, Working Memory;

P/O, Plan/Organize; T-M, Task-Monitor; OM,

Organisation of Materials.
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BRIEF2 in children with ADHD (Parhoon
et al. 2022). Thus, separating BRI from ERI and
conceptualising them as distinct components may
provide meaningful explanatory value for the BRIEF2
among youth with DS.

Alternatively, It is possible that dysregulated
behavioural and emotional functioning are less
differentiable on parent reports in clinical samples
(Lace et al. 2021) including those with DS, and the
two-factor model with the merged BRI and ERI
makes sense. In the current study, we selected the
three-factor structure as the best fitting model based
on chi-square differences and its relevant P-value.
However, chi-square differences can be affected by
sample size. Compared with other studies that
supported the two-factor model of the BRIEF and
BRIEF2 ((Lace et al. 2021, Lyons Usher et al. 2016,
Slick et al. 2006), the relatively larger sample size in
the current study can result in higher chi-square
differences between the models and consequently
increase the chance to have a significant P-value.
Thus, regarding small differences in other fit indices
between the two- and three-factor models, and also
the large correlation between BRI and ERI in the
three-factor model, it is possible that the two-factor
model theoretically explains the underlying structure
of the BRIEF2 in this sample of youth with DS.

Limitations and future directions

While the present study evaluated and compared the
three competing models of the BRIEF2 in a sample of
children and youth with DS, some limitations need to
be acknowledged. First, due to the confirmatory
nature of the study, we did not impose any error
correlation or cross-loadings to improve the model
fits. Further research is recommended to conduct
exploratory factor analyses to determine how the
items may load on subscales and latent profile
analyses to determine possible subgroups with
differing EF profiles in DS. Second, to avoid
Heywood cases, we did not impose additional
parameters on the models. Future directions are
suggested to examine more complex models
proposed by previous research such as higher-order
and/or bifactor models in samples of participants with
DS. Third, IQ measures were unavailable for several
participants, and we were unable to examine the effect
of IQ on the factor structure of the BRIEF2 in this

sample of youth with DS. Further research is needed
to carry out measurement invariance analysis across
IQ levels and examine the stability of fit indices
among participants’ subgroups. Fourth, the sample
lacked diversity in race and ethnicity and future
recruitment efforts to expand on diversity are
warranted. Finally, because we analysed BRIEF2 T-
scores that were age normed, we did not conduct
measurement invariance analysis across age, and
ongoing study is recommended to carry out such
analysis using BRIEF2 raw scores.

Conclusions

This study addressed a notable gap in the literature
regarding the structure of the BRIEF2 in youth with
DS. Results suggest interpretation of EF indices in
terms of behavioural regulation, emotional regulation,
and cognitive regulation. The better fitting
three-factor model informs clinical practice and
supports the ongoing validation of outcome measures
for use in research studies and clinical trials with
young people with DS.
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