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Abstract

Background Physicians’ erroneous assumptions
about individuals with intellectual disability (ID)
negatively impact the quality of care provided to this
population. This study aimed to investigate the
psychometric properties of the Beliefs About Adults
with ID (BAID), an instrument we developed for
measuring physicians’ erroneous assumptions about
adults with ID.
Methods Two hundred ninety-two American
physicians participated. Classical test theory and
Rasch measurement theory were used to refine the
scale (through item analysis, exploratory factor
analysis, infit and outfit mean-squares statistics, and
differential item functioning) and investigate its
psychometric properties (functioning of the response
scale, reliability, and validity).
Results The BAID provided a unidimensional,
reliable, valid, and precise measure in assessing high
levels of erroneous assumptions. It showed
convergent and divergent validity with the different
factors of a scale measuring attitudes towards ID. The
BAID items were discriminant, non-redundant, un-
ambiguous, and invariant across gender and previous

ID training. The BAID response scale was found to
be appropriate for measuring physicians’ erroneous
assumptions about adults with ID.
Conclusions BAID is a brief instrument with good
psychometric properties to assess erroneous
assumptions about adults with ID in physicians of
different genders and who have/have not previously
received ID training. Therefore, it might be helpful
for research and medical education purposes.

Keywords differential item functioning, health
equity, medical education, modern test theory,
psychometrics, scale development

Introduction

Healthcare providers strive to provide high-quality
healthcare to all individuals, including those with
intellectual disability (ID). While many healthcare
and social service professionals, such as nurses,
behavioural experts, psychologists, and direct support
professionals, significantly contribute to the lives of
people with ID, physicians may play the most
fundamental role, given that their decisions often
determine patients’ course of treatment (National
Council on Disability 2022). Physicians are generally
unprepared to meet the specific needs of patients with
ID and frequently hold erroneous assumptions about
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people with ID (Neill Bowen et al. 2020) that
contribute to health disparities (Havercamp
et al. 2004). For example, physicians may commonly
and falsely attribute all behaviours, signs, and
symptoms to the disability, a common bias referred to
as diagnostic overshadowing (Reiss et al. 1982).
Although erroneous assumptions about people with
ID are likely held by all types of healthcare
professionals, this study focused on physicians
because erroneous assumptions held by this
profession may have the greatest negative impact.

Erroneous assumptions are negative, unfounded,
and inaccurate beliefs applied to a group of people
(Zeigler-Hill & Shackelford 2020). For instance, a
physician may think that ‘Women with ID do not
need cervical cancer screenings because they are not
sexually active’ (Brown et al. 2016). Erroneous
assumptions can be changed through education and
training. Studies that evaluated erroneous
assumptions employed different, but comparable,
terminology to refer to this construct, such as
(negative) beliefs (Scior 2011), perceptions (Iezzoni
et al. 2021), or stereotypes (Pelleboer-Gunnink
et al. 2019). Erroneous assumptions is a construct
distinct from attitudes, although it may overlap with
the cognitive dimension of attitude (Rosenberg &
Hovland 1960). Indeed, attitude represents ‘a
psychological tendency that is expressed by evaluating
a particular entity with some degree of favour or
disfavour’ (Eagly & Chaiken 1993, p. 1). Instead, an
erroneous assumption is not a tendency, and it does
not imply individual’s prior evaluation.

Although physician’s erroneous and damaging
assumptions about ID have been documented
(Bacherini et al. 2021), no valid instruments are
available to measure them. Indeed, prior studies
investigating such erroneous assumptions in
physicians and carried out in different countries (e.g.
The Netherlands, USA, Australia, and Taiwan) gen-
erally employed ad hoc questions and surveys, which
have not undergone psychometric evaluation (Lennox
& Chaplin 1996; Lin et al. 2008; Bekkema et al. 2014;
Iezzoni et al. 2021). Moreover, the items developed in
these previous studies vary depending on the study
purpose and population of interest (e.g. beliefs of
family physicians regarding end-of-life care for people
with ID, Bekkema et al. 2014; beliefs of paediatricians
about Fragile X-syndrome, Kemper & Bailey 2009).
Instead, a more general evaluation of the erroneous

assumptions that can be present in diverse popula-
tions of physicians, regardless of their gender, medical
specialty, career level, or previously received ID
training, can be more useful and applicable to diverse
contexts of measurement (e.g. medical education on
ID, research).

Some instruments to assess erroneous assumptions
about ID and/or people with ID are available, such as
the Mental Retardation Misconceptions Scale
(MRMS; last version: Antonak et al. 1989), the
Psychiatric Disability Attribution Questionnaire
(Weiner et al. 1988), or the Attitudes to Disability
Scale (Power et al. 2010). However, the two former
ones are timeworn in their conceptualisation of ID
(e.g. an item of the MRMS is ‘Sterilisation of
intellectually disabled people is the best solution to
the problem’), with low psychometric properties, and
not specific for physicians. The latter instrument does
not investigate erroneous assumptions related to the
health of people with ID, despite being developed
recently within a project of the World Health
Organisation and using a multi-method approach.

Studies generally agree that previously ID trained
physicians are less likely to hold erroneous
assumptions about ID and people with ID (Lin
et al. 2008; Bacherini et al. 2023), while there are
conflicting results concerning the association with
other factors such as physicians’ gender (e.g. Lin
et al. 2008; Pace et al. 2011; Iezzoni et al. 2021). To
clarify these associations, it is necessary to have an
instrument that allows for unambiguously comparing
male and female physicians, with or without previous
ID training, that is, an instrument that is invariant
across these different populations of physicians. To
the best of our knowledge, no such research has been
conducted.

To meet these many needs, a new instrument
measuring physicians’ erroneous assumptions about
adults with ID was developed (Bacherini et al. 2023);
this paper presents the subsequent phases in this
development and investigation of its psychometric
properties. First, that first study (Bacherini
et al. 2023) listed 74 possible physicians’ erroneous
assumptions concerning the quality of life, daily living
skills, health, and health care of adults with ID. Then,
more than 100 American ID stakeholders (i.e. family
members of people with ID and disability
professionals) rated each assumption on how
commonly held it was among physicians (How many
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physicians do you think would agree with this statement?
None—A few—Around half—A lot—Most) and how
damaging the assumption was for the health care of
adults with ID (If physicians agreed with this statement,
how damaging would it be for the healthcare of patients
with ID? Not all damaging—Slightly damaging—
Definitely damaging—Significantly damaging—Very
damaging). Twenty-seven out of the 74 erroneous
assumptions were identified as those perceived most
common and most damaging by ID stakeholders.
Furthermore, the ratings of perceived prevalence and
perceived damage of these 27 identified erroneous
assumptions were found to be unidimensional,
reliable, and independent from the ID stakeholders’
characteristics (Bacherini et al. 2023). Given the
findings of that first paper, these 27 most common
and most damaging erroneous assumptions became
the items of a new instrument called Beliefs About
Adults with ID (BAID), intended to measure the
erroneous assumptions of physicians about adults
with ID. For each item, physicians were asked to rate
their level of agreement with the statement (e.g.
‘Adults with ID cannot understand their medical
needs’), using a 5-point Likert scale from 1 = Totally
disagree to 5 = Totally agree.

The present study aimed to refine (i.e. revise and
improve to obtain the final version) and evaluate the
psychometric properties of the BAID in a group of
American physicians, by integrating methods and
procedures of classical test theory (CTT) and modern
test theory (Rasch measurement theory [RMT]
specifically). Indeed, RMT approaches are
considered one of the most advanced and rigorous
methodologies for developing and investigating the
psychometric properties of psychological tests
(Andrich & Marais 2019).

Given these study goals, we had three specific
research questions:

1 Which of the BAID items best measures physi-
cians’ erroneous assumptions about adults with
ID, regarding factorial structure and item
functioning?

2 What information do CTT and RMT provide on
the reliability, construct, and content validity of
the BAID? Particularly, the factors of the Atti-
tudes Towards Intellectual Disability
Questionnaire-Short Form (ATTID-SF; Morin
et al. 2019) were used as measures of convergent

and divergent validity within the CTT frame-
work, because its behavioural indicators are simi-
lar or diverse, respectively, from those of the
BAID.

3 As we desire to measure erroneous assumptions
about adults with ID equally in male and female
physicians with and without ID training and to
make reliable comparisons between groups, how
do the BAID items function across American
physicians with different genders and the pres-
ence or not of previous ID training?

We envisaged obtaining a relatively short,
unidimensional, reliable, and valid measure of
erroneous assumptions of American physicians about
adults with ID. Concerning reliability and validity, it
needs to be noted that they are context-specific
(Messick 1988); thus the conclusions presented in this
study are with respect to this specific population of
participants and their characteristics.

Methods

Participants

A total of 292 participants were recruited, who
satisfied the following inclusion criteria: (a) being
either attending or resident physicians and (b) living
and working in the USA. Neither a specific medical
specialty nor previous experience with patients with
ID was required.

Recruited participants were American attending
(81%) or resident physicians (19%) living and
working in the USA. A slight majority of participants
were men (53%), with the remainers either women
(45%) or did not report their gender (2%). The
average age was 43.78 years old (SD = 12.82), and
most participants described themselves as White
(83%), non-Hispanic (95%), working in an academic
medical centre (93%) and mostly in Ohio (87%).
There was high heterogeneity for the medical
specialty they had or were in training for (the highest
percentage of 18% was internal medicine).
Concerning previous ID training, most physicians
were untrained (59%), while others reported having
had 1–9 h (31%), 10–29 (6%), 30–50 (1%), or more
than 50 h (3%) of ID training. Given these results, the
variable previous ID training was dichotomised into
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No training (59%) and Some training (41%). Table S1
shows other physicians’ information.

The 292 participants represented an estimated
5%–9% response rate. Indeed, 669 participants
answered overall, but only 304 completed all the
survey items. Moreover, of these, 12 participants were
eliminated because (a) they were another kind of
healthcare provider or medical students (n = 6), or (b)
were identified as simulators based on their BIDR-6-
SF scores (n = 4; see Social desirability section), or (c)
the survey answers seemed provided at random
because of incompatibility among the selected
demographics (n = 2).

Instruments

Erroneous assumptions about adults with intellectual
disability

The BAID, as initially composed of 27 items
(Bacherini et al. 2023), was used to assess physicians’
erroneous assumptions about adults with ID.
Physicians were asked to rate their level of agreement
with each item using a 5-point Likert scale: 1 = Totally
disagree, 2 = Disagree, 3 = Neither agree nor disagree,
4 = Agree, 5 = Totally agree. Twelve of the 27 items of
BAID expressed unbiased beliefs about adults with
ID, thus implying correct perceptions based on the
evidence that people with ID have strengths and their
weaknesses can be balanced with an adequate system
of supports that can improve health and functioning
outcomes (World Health Organization 2001;
Schalock et al. 2021) (e.g. ‘Adults with ID can provide
help or support for others’). For this reason, they
needed to be reverse coded, so that higher scores
indicated a greater presence of erroneous
assumptions. We had decided to include unbiased
beliefs about adults with ID to avoid response sets in
answering. In addition, they were recommended by
experts who were both ID disabilities professionals
and family members of individuals with ID and a
social psychologist expert in measuring attitudes and
beliefs who answered the field test for the first article
(Bacherini et al. 2023).

Attitudes towards intellectual disability

The ATTID-SF (Morin et al. 2019) was used, which
represents one of the most up-to-date measures of
attitudes towards ID. It consists of 35 items

structured in five factors that map the three
dimensions of attitudes (Rosenberg & Hovland 1960):
cognitive (‘Knowledge of causes of ID’ and
‘Knowledge of capacity and rights’ factors, with six
and eight items, respectively), affective (‘Discomfort’
and ‘Sensitivity or tenderness’ factors, with eight and
six items, respectively), and behavioural (‘Interaction’
factor, with seven items). Participants indicate their
level of agreement with each statement using a 5-point
Likert scale from 1 = Totally disagree to 5 = Totally
agree. For consistency with the response scales of the
other instruments used in this study, this ATTID-SF
Likert scale was reversed from its original version to
have higher scores corresponding to higher levels of
the measured construct and thus to more positive
attitudes towards ID.

Cronbach’s α coefficients of the ATTID-SF
original version ranged from .87 to .97 for the five
factors (Morin et al. 2019). For this study, Cronbach’s
α coefficients were calculated using 251 participants
(41 physicians eliminated because of multivariate
outliers), ranging from .77 to .94 for the five factors.

Social desirability

The Balanced Inventory of Desirable
Responding-Short Form (BIDR-6-SF; Bobbio &
Manganelli 2011; Paulhus 1991) includes 16 items (6-
point Likert scale from 1 = Strongly disagree to
6 = Strongly agree) and measures the tendency to
answer to look good. Participants with an average
total score exceeding the 95th centile of the normative
sample were identified as having response bias and
thus excluded (for this study: n = 4).

The original version of BIDR-6-SF showed strong
psychometric properties, with a Cronbach’s α of .74
(Bobbio & Manganelli 2011). For this study,
reliability was slightly lower (Cronbach’s α = .67). For
this reason and because the BIDR-6-SF was originally
developed in Italy (Bobbio & Manganelli 2011) and
this study was conducted in the USA, the adequacy of
this scale was previously ascertained, verifying with
Student’s t-test that the average total score of the
original Italian sample did not differ from participants
in this study.

Additional participant characteristics

Twenty descriptive multiple-choice questions were
developed to investigate participants’ demographic
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characteristics, medical practice, and relationships
with people with ID eventually known outside the
work practice. For details about these questions, see
Section Participants and Table S1.

Procedure

Data collection took place between April and August
2022. The first author recruited participants through
emails sent to mailing lists of academic medical
centres and non-academic hospitals across the USA
or to the corresponding authors of recently published
papers in scientific medical journals, online and social
media advertisement, study flyers hung up at The
Ohio State University Wexner Medical Center, and
snowball sampling.

Participation in this study was voluntary and
anonymous. No IP addresses were collected for this
study, and informed consent was obtained by each
participant. No incentives were given for participating
in this study. All instruments were administered
online using Qualtrics.

Data analysis

The refinement and the investigation of the
psychometric properties of the BAID scale were
carried out using several methods of CTT (i.e. item
analysis, exploratory factor analysis [EFA],
Cronbach’s α and McDonald’s ω,
convergent/divergent validity) and RMT (i.e.
computation of infit and outfit mean-squares [Wright
& Masters 1982], response scale analysis, person
separation reliability, item separation reliability,
person-item map (i.e. Wright Map; Wright &
Masters 1982; Wright & Stone 1999), differential item
functioning [DIF]).

RMT assumes that measurement instruments
evaluate individual differences on an unobserved (i.e.
latent) variable (i.e. the psychological construct being
investigated) with the item responses as observable
indicators. RMT allows the evaluation of the item and
scale properties independently from the specific
characteristics of the participants recruited. RMT
provides several advantages, such as the opportunity
to check the functioning of the item response scale
and that of the items (e.g. if their wording is clear),
and to identify whether the items are suitable for
different populations and for what level of the
construct being measured the test is most adequate.

Among the different Rasch models (Rasch 1960),
the rating scale model (Andrich 1978) was estimated
(as example of applications: Colledani et al. 2020;
Fagnani et al. 2021) because it is meant for
polytomous items (i.e. items that have more than two
possible response options). The rating scale model is
a unidimensional model that describes the probability
that an individual chooses a particular response
category in responding to a specific item as a function
of the trait level of the individual (parameter β; i.e.
individual’s level of erroneous assumptions about
adults with ID), the severity of the item (parameter δ,
i.e. how hard it is to consider an erroneous
assumption true), and the impediment of choosing a
particular response category rather than the previous
one (parameter τ). For the BAID, the larger the value
of β, the greater the erroneous assumptions level of
the individual; the larger the value of δ, the greater the
erroneous assumption level that is required to give the
item a response that is indicative of presence of
erroneous assumptions; the larger the value of τ, the
greater the difficulty of choosing a particular response
category instead of the previous one (e.g. category
‘Disagree’ rather than ‘Totally disagree’). The rating
scale model was estimated using the software
‘Winsteps’ (Linacre 2016).

Data cleaning

Following Tabachnick and Fidell’s suggestions
(2013), data were screened for missing values,
outliers, and normality.

Scale refinement

Item analysis – Classical test theory framework. Item
analysis was performed checking for each item the
response variability (all five response categories
endorsed), response mean (optimally between 2 and 4

of the response scale), and standard deviation
(different from 0, optimally ~0.80, to ensure enough
data variability), and item-total correlation (at least
equal to .20; the higher, the better) (Nunnally &
Bernstein 1994).

Exploratory factor analysis – Classical test theory
framework. Unidimensionality was checked because
erroneous assumptions represent cognitive beliefs, a
construct that seems homogeneous in its structure.
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Moreover, based on the results found in the prior
phase of the instrument development (Bacherini
et al. 2023), we did not have reason to suppose
multifactoriality. An EFA was run using principal axis
factoring as the extraction method, extracting one
factor, and retaining only items with extracted
commonality ≥.10 and factor loading ≥.30 (Slocum-
Gori & Zumbo 2011). Alternative models extracting
two or three factors with Promax rotation were
checked as well. Dimensionality was evaluated
considering the rule of thumb of at least 20% of
variance explained by the factor solution, the results
of the scree-test, and parallel analysis (Norris &
Lecavalier 2010; Slocum-Gori & Zumbo 2011).
Prerequisites for the factorability of the correlation
matrix were checked: Kaiser–Meyer–Olkin (KMO)
test (Kaiser & Rice 1974) and Bartlett test, inspection
of the Pearson’s correlation matrix, anti-image
correlation matrix, and anti-image covariance matrix
(Tabachnick & Fidell 2013).

The adequacy of the number of participants was
determined a posteriori using the common rule of
thumb of having 10 participants per item (i.e. a
minimum of 270 given that there were 27 items)
(Fabrigar et al. 1999).

Infit and outfit mean-square – Rasch measurment theory
framework. Infit and outfit mean-squares (Wright &
Masters 1982) are two statistics commonly used in
RMT to evaluate the functioning of the items, that is,
if the observed responses are in agreement with the
expected ones. Lack of agreement might indicate that
the itemmeasures a different construct with respect to
that measured by the other items of the scale, thus
indicating that the scale is multidimensional, or that
the item is badly written and confusing. They are χ2-
based statistics divided by their degrees of freedom,
with an expected value of 1. Infit (inlier-sensitive fit) is
more sensitive to unexpected responses of a small
entity, whereas outfit (outlier-sensitive fit) is more
sensitive to unexpected responses of a large entity
(Linacre 2002b). For example, an observed response
of 1 (Totally disagree) mainly affects infit if the
expected response is 2 (Disagree), whereas it mainly
affects outfit if the expected response is 5 (Totally
agree). Values of infit or outfit greater than 2 for an
item suggest that it is badly formulated and confusing,
or that it may measure a latent variable that is

different from that measured by the other items
(multidimensionality; Linacre 2002b).

Differential item functioning – Rasch measurment theory
framework. The investigation of differential item
functioning (DIF) provides information about the
generalisability of findings and, if the items are shown
not to exhibit DIF, differences between groups can be
meaningfully interpreted (Andrich 1988). Conversely,
a differential functioning of the item between groups
of individuals implies that these groups of individuals
cannot be compared. DIF for an item suggests that
the item is biased, favouring (or disfavouring) one of
the groups with respect to the other one. In this work,
DIF across gender (men and women) and training
(individuals who have been trained and not on ID)
were investigated using a Rasch-based version
(Linacre 2016) of the Mantel & Haenszel (1959)
method, which matches the individuals by their
measures β. The Benjamini & Hochberg (1995)
procedure was used to correct for multiple
comparisons.

Psychometric properties of the scale

Functioning of the response scale – Rasch measurment
theory framework. The structure of a rating scale (such
as the 5-point Likert scale of the BAID) requires that
increasing levels of the latent variable in individuals
correspond to increasing probabilities that they will
choose higher response categories (Linacre 2002a).
The functioning of the response scale of the BAID is
evaluated by inspecting the values of thresholds,
which represent the points on the latent variable
where two adjacent response categories (e.g. ‘Totally
disagree’ and ‘Disagree’) are equally likely. Assuming
that there are k response categories, then there are k-1
thresholds; that is, 4 thresholds for the 5-point
response scale of BAID. If the thresholds are
increasingly ordered, then higher response categories
reflect higher levels of the latent variable in
individuals, as expected, and the response scale turns
out to be adequate. If the thresholds are disordered,
then there is discordance between the levels of the
latent variable in individuals and the response
categories that are chosen.

Reliability – Classical test theory framework. The
internal consistency of the best factorial solution was
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assessed by computing Cronbach’s α, which was
interpreted as inadequate (α, ω < .70), adequate
(.70 ≤ α, ω < .80), good (.80 ≤ α, ω < .90) or
excellent (α, ω ≥ .90) (European Federation of
Psychologists Association [EFPA] 2013).

Reliability – Rasch measurment theory
framework. Person separation reliability R is a
well-known measure of internal consistency. It ranges
from 0 to 1. The closer the value to 1, the greater the
probability that differences among the measures β of
the individuals (i.e. their trait levels) express true
differences between their levels of erroneous
assumptions about adults with ID. R is the Rasch
equivalent of Cronbach’s α of CTT (Bond &
Fox 2001), but it is taken to be a better index of
internal consistency (Anselmi et al. 2019).

Validity – Classical test theory framework. The
convergent/divergent validity of the BAID was
investigated by computing Pearson’s correlation
coefficients with each of the five attitude factors
measured by the ATTID-SF (Morin et al. 2019).
Indeed, despite being a measure of attitudes, the
items composing the ATTID-SF factor ‘Knowledge
of capacity and rights’ regard the rights of people with
ID and reflect behavioural indicators that are similar
to those of the BAID. Thus, this ATTID-SF factor
was used as a measure of convergent validity of the
BAID scale. Conversely, all the other four
ATTID-SF factors measure conceptually different
areas such as causes of ID, emotions, and willingness
to interact with adults with ID and were used to
investigate divergent validity.

Correlation coefficients of at least|.55| with an
instrument that measures a similar construct are
indicative of satisfactory convergent validity and
correlation coefficients lower than|.55|with an
instrument that measures different constructs are
indicative of divergent validity (EFPA 2013).
Furthermore, the magnitude of the correlation
coefficient of convergent validity was compared with
those of the corresponding divergent validity using
Williams t-test, as it is indicated to compare the
magnitude of correlation coefficients obtained among
different measures in the presence of dependence (i.e.
when the participants are the same; Steiger 1980).

Validity – Rasch measurment theory
framework. Methods and statistics to evaluate the
content and construct validity are available in RMT.
Within this framework, individuals and items are
located on a common scale of measurement, that is,
the latent variable. Thus, in addition to comparing the
individuals to each other and the items to each other,
it is possible to compare between the locations of the
individuals and the items to determine whether or not
the latent variable levels of interest are adequately
measured by the items (Smith 2001). This analysis
provides information on the content validity of the
instrument (i.e. how well different levels of the latent
trait are measured by the items of the instrument). In
this way, we can understand if the BAID adequately
measures all the different levels of erroneous
assumptions about adults with ID observed in the
individuals or if it is more appropriate to measure
specific levels.

The order of the items on the latent variable
provides information about the definition of the
construct. The existence of a relationship between the
empirical order of the items on the latent variable (i.e.
estimates of δ obtained from data collected on the
physicians) and the hypothesised order of the items
(i.e. that resulted from the ID stakeholders’ perceived
prevalence of each erroneous assumption in
physicians as measured in Bacherini et al. (2023); item
mean value of the prevalence response) represents
evidence in support of the content and construct
validity of the scale (Wright & Stone 1999).

Finally, its name notwithstanding, item separation
reliability is a measure of scale validity within RMT. It
is an index pertaining to the items and not the test
takers, and indicates how reliable (i.e. free of the
measurement error) and reproducible is the item
hierarchy on the latent trait (Smith 2001).

Results

Data cleaning

No univariate outliers but 13 multivariate outliers
were found; thus, the number of participants involved
decreased from 292 to 279 for all the analyses. There
were no missing values, except for the variable ‘ID
training’ for which three individuals did not respond
(thus, the DIF analysis for this factor was done using
276 participants). Moreover, as Table 1 shows, most
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8

Table 1 Item response mean (SD), skewness and kurtosis values, inter-item correlations, and factor loadings for EFA with the 24 retained

BAID items (n = 279)

BAID item Meana SD Skewness Kurtosis
Item-total
correlation Factor loading

1. Adults with ID should
not have a romantic partner

1.56 0.71 1.47 3.49 .48 .509

2^. It is helpful to schedule
extra time to clearly
explain medical findings
and recommendations to
adults with ID

1.60 0.67 1.91 7.81 .30 .312

3. Adults with ID always
behave like children,
regardless of their real age

1.48 0.54 0.61 0.08 .45 .467

4^. Adults with ID can
schedule medical
appointments on their own
(e.g. via telephone,
internet website, or email)

2.31 0.70 0.13 0.23 .44 .467

5. The lives of adults with
ID are impacted more by
their limitations than by
their strengths

2.63 0.93 0.21 �0.45 .36 .372

6^. It is acceptable for
adults with ID to keep
secrets from their
caregivers (e.g. a
purchase, activity, or new
friend)

2.58 0.86 0.35 0.01 .31 .328

8^. Adults with ID can
provide help or support for
others

1.66 0.58 0.43 0.66 .52 .543

9. Caregivers should always
be present at
medical appointments for
adult patients with ID,
regardless of what the
patient wants

2.31 0.83 0.46 �0.08 .53 .547

10^. With support, adults
with ID are able to
compare different medical
treatment options to make
the best choice for him or
herself

2.08 0.62 0.40 0.84 .58 .608

11. Adults with ID always
are a burden to their family

1.65 0.74 1.09 1.42 .52 .549

12^. If physicians do not
use technical jargon, adults
with ID can understand
medical information

2.25 0.75 0.49 0.45 .51 .536

13. Adults with ID cannot
manage money (e.g. read
bank documents, pay bills)
without support, except

2.21 0.74 0.44 0.42 .57 .600
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items had skewness, kurtosis, or both over the
accepted range from �1 to +1, thus not presenting
univariate normality (Tabachnick & Fidell 2013).

Multivariate normality was not satisfied because the
calculated Mardia’s index equal to 832 was higher
than the critical value of 783 (calculated as l(l + 2),

9

Table 1. (Continued)

BAID item Meana SD Skewness Kurtosis
Item-total
correlation Factor loading

possibly making small
purchases (e.g. using
vending machines)
14^. Adults with ID enrich
cultural and social
diversity

1.67 0.67 1.01 2.29 .52 .544

15. Adults with ID cannot
understand their medical
needs

1.92 0.59 0.01 �0.10 .70 .745

17. Adults with ID need
constant help and supports,
in all aspects of their lives

2.16 0.72 0.45 0.28 .58 .607

18. When treating adult
patients with ID, the
perspective of the
caregiver is most
important, even if the
patient can speak and
answer questions about
their health

2.00 0.83 0.89 0.81 .42 .443

19^. Adults with ID can be
responsible for taking care
of others, such as other
people or animals (e.g.
children, elder care, pets)

2.07 0.64 0.44 0.82 .60 .642

20. ID is a permanent
condition, without chance
of improvement

2.42 0.84 0.36 �0.25 .30 .320

21^. Adults with ID do not
always need a legal
guardian

2.00 0.70 0.97 2.65 .50 .525

23. Adults with ID should
not be parents

2.10 0.83 0.47 �0.04 .60 .628

24^. Adults with ID can
provide reliable
information about their life
or symptoms during
medical appointments

1.89 0.68 0.76 1.79 .56 .591

25. Adults with ID can
never understand medical
findings without help

1.78 0.66 0.65 0.96 .65 .692

26^. An IQ test is not
sufficient to diagnose ID

1.95 0.83 1.11 2.07 .35 .364

27. Adults with ID cannot
follow medical instructions

1.85 0.60 0.17 0.10 .72 .772

^Assumptions measuring unbiased beliefs about adults with ID, reverse coded.
aOn the 5-point Likert scale from 1 = Totally disagree to 5 = Totally agree.
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where l represents the number of items). Given these
findings, the item responses and total scale scores of
both BAID and ATTID-SF were normalised (i.e.
normal z scores). Therefore, the CTT procedures of
item-total correlations, EFA, Cronbach’s α
computation, and investigation of
convergent/divergent validity were performed using
normalised z score of the item responses and total
scale scores.

Scale refinement

Item analysis – Classical test theory framework

Item analysis revealed that each response category
was present except for four items with a response
ranging 1–4 (items 8, 10, 17, 25). Mean and SD item
responses fell in the expected ranges in most cases
(see Table 1). The item-total correlations were higher
than .20 and ranged .30–.72.

Exploratory factor analysis – Classical test theory
framework

All the EFA prerequisites were satisfied, with KMO
equal to .92. Results of the scree plot and parallel
analysis suggested the adequacy of a unidimensional
factorial structure. However, three items (Item 7

‘Finding appropriate systems of support for their
adult patients with ID is not a responsibility of the
physician’, Item 16 ‘Social discrimination of adults
with ID does affect their health’, and Item 22

‘Because of their disability, physicians may not offer
aggressive treatments options to their adult patients
with ID’) had extracted commonalities < .10 and
factor loadings< .30. Therefore, they were eliminated
and the EFA was performed again with the remaining
24 items. EFA prerequisites were satisfied again. The
24 items had extracted commonalities ranging
.10–.60, factor loadings ranging .31–.77, and
explained 32% of the total variance (see Table 1). The
two alternative models tested (two-factor and
three-factor solutions) were inappropriate because 6

and 18 items in the two-factor and three-factor
models, respectively, loaded on none or more than
one factor, and the magnitude of the correlation
coefficients indicated redundancy among the
extracted factors (r = .70 for the two-factor solution,
r = .64 and r = .74 for the three-factor solution).

Therefore, the one-factor solution seems to be the
best for the 24 items and calculating an overall scale
score was appropriate. The final version of the BAID
scale is available at this OSF repository.

Infit and outfit mean-squares – Rasch measurment theory
framework

Both infit and outfit were below the cut-off of 2
(infit ≤ 1.66, outfit ≤ 1.86; see Table S2). This result
suggests that the 24 items are well-formulated, clear
and not ambiguous.

Differential item functioning – Rasch measurment theory
framework

No items showed DIF across gender or training (see
Table S2). Thus, the measures of men and women, as
well as of individuals who have been ID trained or
not, are not biased in favour of one of the groups and
can be meaningfully compared.

Psychometric properties of the scale

Functioning of the response scale – Rasch measurment
theory framework

The four thresholds of the five categories of the
response scale were in increasing order (i.e. as
expected, their values were progressively higher):
τ1–2 = �3.20, τ2–3 = �0.17, τ3–4 = 1.02, τ4–5 = 2.35.
This result suggests that the 5-point response scale is
adequate for measuring erroneous assumptions about
adults with ID.

Reliability – Classical test and Rasch measurment theory
frameworks

Internal consistency was excellent or good both
within the CTT framework (Cronbach’s α = .90;
McDonald’s ω = .89) and RMT framework (R = .87).

Validity

Validity – Classical test theory framework. Convergent/
divergent validity was confirmed: Pearson’s
correlation coefficient of convergent validity between
BAID total normalised z score of the 24 retained
items and ATTID-SF ‘Knowledge of capacity and
rights’ factor normalised z score was equal to �.63
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(p < .01), which is adequate (EFPA 2013). Moreover,
this correlation coefficient was statistically
significantly higher than the four correlation
coefficients of divergent validity calculated between
BAID total normalised z score and the other
ATTID-SF factor normalised z scores: ‘Knowledge
of causes of ID’ (r = �.17, p < .01, t(276) = �7.50,
p < .001), ‘Discomfort’ (r = �.29, p < .01,
t(276) = �5.81, p < .001), ‘Sensitivity or tenderness’
(r = �.19, p < .01, t(276) = �6.86, p < .001), and
‘Interaction’ (r = �.45, p < .01, t(276) = �3.51,
p < .001).

Validity – Rasch measurment theory framework. The
findings about the content validity of the BAID are
represented in Figure 1, that is the Wright Map or
person-item map (Wright & Masters 1982; Wright
& Stone 1999; see also Boone & Noltemeyer 2017),
which maps participants and items on the latent
variable of erroneous assumptions about adults with
ID according to participant belief (or participant
level of erroneous assumptions) and item severity.
The individuals with the highest level of erroneous
assumptions and the erroneous assumptions that are

11

Figure 1. Wright map. Locations of individuals and

items on the latent variable of erroneous assumptions

about adults with ID according to participant belief (or

participant level of erroneous assumptions) and item

severity. Note. ‘Measures’ denotes the severity level δ of

the latent variable erroneous assumptions about adults

with ID. Each ‘#’ denotes 3 individuals, each ‘°’ denotes

1 to 2 individuals. Item 3 denotes the hardest erroneous

assumption to be considered true, while Item 5 denotes

the easiest one. The participants at the top are those who

agreed with the highest number of items (thus, with the

highest levels of erroneous assumptions), vice versa the

respondents at the bottom are those who agreed with the

lowest number of items (thus, with the lower levels of

erroneous assumptions).
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the hardest to be considered true are located at the
top. The individuals with the lowest level of
erroneous assumptions and the erroneous
assumptions that are the easiest to be considered
true are located at the bottom. Within the
framework of RMT, to precisely measure the trait
level of an individual, it is necessary to have items
targeted on that specific trait level (i.e. with a
severity level δ that is close/similar to the individual
trait level β). The individuals located in the highest
portion of the variable (i.e. above the dashed line)
have items targeted on their erroneous assumption
level, whereas those located in the lowest portion
(i.e. below the dashed line) do not. The Wright
Map (Figure 1) shows that the BAID is more
appropriate to measure the highest levels of
erroneous assumptions about adults with ID. This
means that this scale measures better physicians
who are more in agreement with several false beliefs
that jeopardise the healthcare provided to their
patients with ID and, thus, who are those for which
disability training is more needed.

The Wright Map (Figure 1) also shows the
hierarchy of the items on the latent trait. Item 5 ‘The
lives of adults with ID are impacted more by their
limitations than by their strengths’ (δ = �1.51)
denotes the most common and the easiest to believe
erroneous assumption towards adults with ID. On the
contrary, Item 3 ‘Adults with ID always behave like
children, regardless of their real age’ (δ = 1.62)
denotes the least common and the hardest erroneous
assumption to be considered true. Table S2
(penultimate column) shows δ and standard error for
each item.

The finding about the construct validity of BAID in
the RMT framework is represented by the high
correlation between the empirical order of the items
found with the data collected with physicians (see
Figure 1 and Table S2) and the hypothesised order
based on the ID stakeholders’ evaluations of the
perceived prevalence of each erroneous assumption
(see Table S2, last column) (Pearson’s correlation
coefficient = �.56; Spearman’s correlation
coefficient = �.61) (Cohen 1988). Negative
correlations are expected, given that, for example, a
high δ means that considering true that erroneous
assumption is hard and a low prevalence score means
that ID stakeholders evaluated that assumption to be
rarely held.

The item separation reliability was equal to .98,
suggesting that this item order is highly reliable and
reproducible.

Discussion

Using diverse methodologies when developing and
investigating the psychometric properties of a
psychological test allows one to maximise the
information regarding its adequacy to measure a
specific construct within a specific population on
different levels (i.e. scale level and item level). This
work aimed to integrate the procedures of CTT with
those of RMT, a cutting-edge method for developing
and investigating the psychometric properties of
psychological tests (Andrich &Marais 2019), to refine
and investigate the psychometric properties of the
BAID. The BAID is a new instrument assessing
physicians’ erroneous assumptions about adults with
ID. Its development was carried out through a
previous study with American ID stakeholders
(Bacherini et al. 2023) aimed to identify the
physicians’ erroneous assumptions perceived as most
common and most damaging for the health care of
adults with ID. The identified erroneous assumptions
constituted the 27 items of the preliminary version of
the BAID, that we tested in the present research with
American physicians. With this investigation, the final
version of the BAID was established (available at this
OSF repository), which is composed of 24 items on a
5-point Likert scale. This instrument was found to
provide a unidimensional, valid, and reliable measure
of American physicians’ erroneous assumptions about
adults with ID, as assessed within this specific context
and population. Moreover, the BAID was found to be
more precise in assessing high versus low levels of
erroneous assumptions. Furthermore, the total score
was related to those of a measure assessing
conceptually similar aspects (i.e. ATTID-SF
‘Knowledge of capacity and rights’ factor) and was
less related to measures of different aspects (i.e. the
other ATTID-SF factors). The items were
discriminant and non-redundant, well formulated
and unambiguous in their content, and invariant
across gender and previous ID training. The item
order on the latent trait was reliable and reproducible,
and matched the hypothesised order. The item
response scale used is appropriate.
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Having a new instrument with a clear theoretical
background, relatively brief, and with such excellent
properties has several important implications.

Implications for policy and practice

There is a growing call to action to address the need
for a disability-competent healthcare workforce (Neill
Bowen et al. 2020; National Council on
Disability 2022; Ratakonda et al. 2022) and
physicians continue to report deficiencies in training,
knowledge, and preparedness to care for people with
ID (Marzolf et al. 2022). The BAID might be used in
undergraduate, graduate, and continuing medical
education aimed to foster high quality healthcare for
patients with ID. For example, as a pre-training
measure, it might be employed to identify the topics
for which physicians need to learn (represented by the
items more endorsed), resulting in training sessions
that are shorter and tailored to the particular needs of
those specific trainees. Moreover, it might be used as
a pre- and post-test measure to evaluate the
effectiveness of such interventions. Furthermore,
because the BAID was highly precise in measuring the
highest levels of erroneous assumptions about adults
with ID, it might be used to identify the physicians for
whom a disability training is most needed. For these
physicians, for instance, standard methods of
disability training (e.g. lectures and seminars) can be
complemented with direct experiences with adults
with ID, given that previous studies showed that this
direct patient contact is one of the most effective ways
to foster positive attitudes and dismantle false beliefs
(Ali et al. 2023).

Previous research found more positive attitudes
and less biased beliefs about ID among female
physicians (Breau et al. 2021) and in those who
received ID training (Ouellette-Kuntz et al. 2003),
but the invariance of the instruments was not
investigated. All items of the BAID showed to
function equally in male and female physicians, and in
physicians with and without previous ID training.
Thus, the measures of erroneous assumptions across
these groups can be meaningfully compared. This
aspect is fundamental for research purposes and,
again, for the use of this instrument for disability
education purposes.

The use of instruments like the BAID to measure
the efficacy of disability curricula can push national,

federal, and local governments to establish standards
and mandatory ID training for physicians and other
healthcare providers to improve the care provided to
people with ID. This will contribute to dismantling
erroneous assumptions towards ID and reduce
discrimination and health inequities faced by people
with ID (World Health Organization and United
Nations Children’s Fund 2023).

Limitations

The main limitations of this investigation are (a) the
voluntary nature of participation that may have led to
recruiting only physicians interested in the topic, (b)
the lack of representativeness of the sample in terms
of race, ethnicity, workplace, and hours of previous
ID training, and (c) the lack of a second evaluation
with the same participants some weeks after the first
one to investigate the test–retest reliability of the scale.
However, this work has the strengths of having an
adequate sample size, participants controlled for their
social desirability, and, more importantly, it used
multiple, up-to-date approaches and data analysis
methods from CTT and RMT. Furthermore,
compared with existing scales assessing erroneous
assumptions or similar aspects about people with ID,
the BAID has the strength to have been developed
through the involvement of ID stakeholders and
physicians. It is designed for physicians but comprises
several aspects, including but not limited to the health
and the care of adults with ID. The modest 32% of
explained common variance of the BAID is in line
with those of previously developed self-report
attitudinal scales, such as the Attitudes to Disability
Scale (38%; Power et al. 2010) or the ATTID-SF
cognitive dimension (18%; Morin et al. 2019).
However, the complexity of the measured construct
needs to be considered. Indeed, erroneous
assumptions might have been affected by several
aspects that have not been evaluated in this research
(e.g. personal values and experiences, political
orientation), increasing the explained variance.
Furthermore, given that the behavioural indicators of
the erroneous assumptions as measured by the BAID
have been selected through an empirical study
(Bacherini et al. 2023), it is possible that some content
domains were sacrificed. Finally, as the scale has been
verified to be unidimensional, items measure different
facets of physicians’ erroneous assumptions about
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adults with ID (e.g. personal abilities that concern the
medical care, as measured by the BAID item ‘With
support, adults with ID are able to compare different
medical treatment options to make the best choice for
him or herself’ or not, like the BAID item ‘Adults with
ID can provide help or support for others’). The
multifaceted nature of this construct might have
affected EFA explained variance (ten Berge &
Sočan 2004).

Future research

Future steps in this research include translating and
adapting the BAID to other languages and cultures to
be used in different countries (International Test
Commission 2017) and, thus, improving the diffusion
and use of this instrument as well as making
comparisons internationally. Reliability and validity
are context-specific, dependent on the sample’s
characteristics and the study’s conditions
(Messick 1988). Thus, if the instrument is used in a
context that is different from that in which it was
developed, the psychometric properties need to be
investigated. Furthermore, future research can be
conducted within specific medical specialties to
investigate differences in the erroneous assumptions
of different types of physicians. This information may
be used to tailor medical training and interventions to
specific subspecialty characteristics. Moreover,
having physicians more equally distributed in terms of
race, ethnicity, and hours of previous ID training will
allow more specific DIF analysis. Finally, given that
also the beliefs of other healthcare providers may
impact the life of people with ID, future investigations
might focus on the evaluation of erroneous
assumptions about adults with ID in other healthcare
professionals than physicians, for a more
comprehensive non-biased healthcare provision to
these patients.

Conclusions

This work presents the BAID, a new measure of
physicians’ erroneous assumptions towards adults
with ID. This instrument has a clear theoretical
background and was established using the most up-
to-date approaches for developing and investigating
the psychometric properties of psychological tests,
integrating procedures from CTT and RMT. The

instrument is brief and provides a reliable and valid
measure of the erroneous assumptions towards adults
with ID in different populations of physicians. Thus,
it might be useful for research and medical education
purposes to dismantle physicians’ erroneous
assumptions in favour of a more competent care of
adults with ID.
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