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ASSESSMENT PROCEDURE

Disability anD Rehabilitation

Enhancing cognitive accessibility in assessments for children with 
neurodisability: development and implementation of an adaptation tracking 
questionnaire

Magnus Ivarssona , Henrik Danielssona , Lena Almqvistb and Christine Immsc 
aDepartment of behavioural sciences and learning, linköping University, linköping, sweden; bDepartment of Psychology, school of health, Care, 
and social Welfare, Mälardalen University, Västerås, sweden; cMurdoch Children’s Research institute, the University of Melbourne, Melbourne, 
australia

ABSTRACT
Purpose:  The range of impairments in children with neurodisability (ND) complicates data collection, 
yet individualising materials and procedures could enable more children to self-report. This study 
introduces the Cognitive Accessibility Tracking Questionnaire (CATQ), designed to monitor changes 
enhancing accessibility (“adaptations”) in interview-administered patient-reported outcome measures 
(PROMs). The CATQ is used in a longitudinal study of mental health and participation in children with 
ND investigating adaptation use and its utility in assessing the risk of bias introduced by these 
adaptations.
Materials and methods:  The 13-item CATQ was developed with experts in ND and augmentative and 
alternative communication. Predictors of PROM adaptations were analysed using linear regression; the 
overall change was tested with a t-test and item-specific agreement with Cohen’s weighted kappa and 
proportion of agreement.
Results:  Six interviewers conducted 69 interviews, interviewing 43 children once or twice. Common 
adaptations included explaining/replacing concepts (56.5% of interviews), exemplifying (60.9%), or 
repeating questions/instructions (50.7%). Child age, seizure history, verbal communication abilities, 
adaptive behaviour, and interviewer identity predicted adaptation use. Adaptation use did not differ 
between the two data collection points, 13 months apart.
Conclusion:  The CATQ enhances methodological rigor by tracking adaptations and facilitating 
risk-of-bias-assessment by analysing adaptation changes and factors affecting their use.

 h IMPLICATIONS FOR REHABILITATION
• More children with neurodisability may be able to report their subjective experiences by allowing 

some level of individualisation of interview-administered patient-reported outcomes.
• A novel interviewer-rated questionnaire called the Cognitive Accessibility Tracking Questionnaire 

(CATQ) can be used to keep track of such changes.
• CATQ can help researchers and clinicians monitor adaptations, assess the cognitive and communicative 

accessibility of PROMs, and evaluate assessment training.

Introduction

Children with neurodisability (ND) are heterogeneous in terms of 
type and level of impairments [1], making standardised data col-
lection on subjective phenomena like well-being and mental 
health problems challenging [2]. Allowing for individual tailoring 
of materials and procedures to the needs of individual participants 
could enable more children with ND to provide self-ratings. 
However, a more flexible approach introduces the risk of measur-
ing different phenomena between individuals or over time in the 
same individual. Therefore, it is essential to track deviations from 
standardised procedures. In this study, we introduce and test a 
novel instrument designed to measure the type and number of 
changes made to facilitate the understanding and response to 

questions in patient-reported outcome measures (PROMs) when 
undertaken as an interview.

Levels of functioning and the need for support vary not only 
between different groups within the ND umbrella [1] but also 
within each diagnosis. For example, children with very severe 
intellectual disability (ID) largely rely on support persons’ abilities 
to interpret their behaviours communicatively, whereas children 
with mild ID typically communicate verbally [3]. In age-mixed 
samples, developmental changes further contribute to this 
heterogeneity.

When collecting data on largely subjective experiences from 
groups characterised by such diversity, researchers and clinicians 
face the challenge of finding a data collection method suitable 
for the entire group. For children with the most severe cognitive 
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impairments, any data collection method reliant on the child’s 
ability to self-assess internal states and self-report is unrealistic 
[2,4]. However, for many other children with ND, such as those 
with mild ID or movement-related impairments, there is no clear 
rationale for why the omission of self-reporting would be 
acceptable.

One frequent solution to this problem is to divide the broad 
ND group into diagnostic subgroups and study them separately 
with different methods (e.g. proxy and self-report). Unfortunately, 
this complicates direct comparisons between groups due to the 
relatively low inter-informant correlations [5,6]. Another approach 
is to develop PROMs accessible to children with ND, who may 
struggle to provide valid answers on tools designed for typically 
developing children [7,8]. However, accessible PROMs are scarce 
for many outcomes, and developing universally accessible PROMs 
for all impairment types is nearly impossible. In practice, many 
studies use methods that, while suboptimal, are feasible across 
different levels of functioning, typically relying on proxy ratings 
(e.g. [9,10]).

However, choosing data collection methods often involves 
tradeoffs between different aspects of validity. For example, paren-
tal ratings of children’s emotional states offer the practical advan-
tage of not relying directly on the child’s cognitive and 
communicative abilities, thus allowing for a more diverse repre-
sentation of functioning levels within the sample. This broader 
diversity may improve the representativeness of the sample and 
thereby enhance the generalisability of findings and the external 
validity of the study. However, there are both rights-based [11] 
and methodological [5,6,12,13] arguments that can be made for 
facilitating self-ratings. Importantly, proxy ratings may not fully 
capture the child’s internal experience, potentially threatening 
internal validity. This threat becomes more pronounced as the 
subjectivity of the phenomenon increases. When studying intrin-
sically subjective phenomena such as life satisfaction and 
well-being, not involving subjective experiences is questionable 
[2,14]. Thus, advantages in internal validity relating to self-rating 
must be weighed against possible advantages in external validity 
in parent ratings when choosing between the strategies.

A supplementary approach that could make self-report a fea-
sible option for a larger proportion of children with ND is to allow 
some degree of individual tailoring of the materials and/or pro-
cedures used in data collection to meet the needs of individual 
children (henceforth referred to as ‘‘adaptations’’). For example, 
strategies used in augmentative and alternative communication 
(AAC), such as pictorial support, gestures, or sign language [15], 
or the literature on accessible PROMs (e.g. [7,8]), could be encour-
aged in cases where they increase the chances of the participant 
understanding and responding to a question as intended. Allowing 
for adaptations could tilt the balance between external and inter-
nal validity in favor of self-rating in some cases. Simultaneously, 
there is also the risk that adaptations change what is being mea-
sured. Thus, assessing the risk of bias introduced by allowing 
some degree of adaptation is essential.

When allowing for adaptations, there are several hypothetical 
mechanisms through which a risk of bias might be introduced. 
For example, in longitudinal studies, the use of adaptations may 
change over time, distorting analyses of temporal trends. In stud-
ies with multiple data collectors, interviewer factors may lead to 
differences in adaptation strategies. Ideally, the choice of adap-
tations should be guided by child functioning and the nature of 
the information being communicated rather than by the prefer-
ences of the interviewer. Key to selecting adequate adaptations 
is to analyse the cognitive and communicative demands inherent 

to a specific PROM. For children with intellectual and cognitive 
impairments, it is essential to analyse the cognitive accessibility 
of PROMs—i.e., the degree to which the design anticipates dif-
ferent levels of cognitive functioning and reduces cognitive 
demands [8].

A crucial first step in understanding the risk of bias associated 
with the use of adaptations in data collection is to systematically 
measure their use. Next, the rigor of studies allowing individual-
ised adaptations as a strategy can be strengthened by analysing 
properties of these adaptations, such as the influence of irrelevant 
variables on adaptation use or shifts in adaptation use over time. 
Therefore, developing a measure to document the adaptations 
made to self-rated assessments is a priority.

Aims and research questions

The current study introduces the Cognitive Accessibility Tracking 
Questionnaire (CATQ), an instrument designed to measure adap-
tations made to procedures and materials in interview-administered 
PROMs. We used the CATQ in a longitudinal study of participation 
and mental health in children with ND, with multiple PROMs with 
varying content and layout complexity. The study aimed to (i) 
describe the CATQ’s use in measuring the different forms of adap-
tations and their respective frequencies and (ii) explore how the 
CATQ could be helpful when assessing the potential for bias stem-
ming from individualised adaptations. The second aim was 
addressed by analysing the factors relating to adaptation use and 
the consistency of such adaptations over time. The research ques-
tions were:

1. What types of adaptations do interviewers report using?
2. How did the frequency of adaptation use differ between 

PROMs?
3. Which factors are predictive of the quantity of various 

types of adaptations utilised in interviews?
4. How consistent is the use of different adaptations over 

time?

Materials and methods

The current study was conducted within the Child–Participation 
and Mental Health (Child-PMH) research program, funded by the 
Swedish Research Council (2018-05824_VR). The longitudinal com-
ponent of Child-PMH, which includes the present study, aims to 
investigate the longitudinal trajectories and interrelationships 
between aspects of participation in everyday activities, mental 
health problems, and well-being. Ethical approval for the research 
was obtained after review by the Swedish National Ethics Review 
Authority in 2019 (2019-05028). Caregivers of the children pro-
vided written consent to participate after being informed about 
the project via mail. The children were informed about the project 
and consented verbally before commencing the interview.

Participants and procedure

Families participating in Child-PMH were recruited through the 
habilitation services in five regions in Sweden. In Sweden, child 
habilitation is eligible for children (age 0-16/18) with ND such as 
ID, autism, and cerebral palsy. Typically, children with more severe 
impairments are more likely to receive habilitation services than 
those with less severe impairments.
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Written information about the project (a caregiver-version and 
a simplified child-version) was sent via mail to the caregivers of 
all children born in 2013-2015 and 2007-2009 who were enlisted 
at the habilitation centers in spring 2020. The information letters 
were written in Swedish but contained information about where 
to find Arabic, Somali, and English translations. Details about the 
data collection are displayed in Figure 1.

Child interviews were originally planned for all waves of data 
collection but could not be administered at T1 due to the Covid-19 
pandemic (the parent-rated questionnaires were distributed via 
an online survey or mail). Further, only the child interviews for 
which the interviewer also assessed adaptations with the CATQ 
were included and analysed in the current study, resulting in data 
from six interviewers and 43 children being interviewed once or 
twice (on T2 and/or T3). Approximately 13 months (m = 397.22 days) 
passed between T2 and T3. Interviewer and child characteristics 
are presented in Tables 1 and 2.

The child interviews were conducted at the preferred location 
of the families, including at schools, habilitation centers, and the 
children’s homes. A majority (53.49%) of the interviews were con-
ducted via a video communication tool (for a detailed description 
of this approach, see [16]). Interviewers were instructed to com-
plete the CATQ directly after having finished an interview. The 
Ten Questions Questionnaire (TenQQ; [17,18]) was administered 
as a part of the caregiver questionnaire that was sent to caregivers 
via mail or e-mail in temporal proximity to the child interviews.

Material

Development of the cognitive accessibility tracking questionnaire
The CATQ was developed to measure the types and frequency of 
adaptations used by researchers and clinicians when supporting 
children to participate in interview-administered PROMs. The first 
draft contained 12 items reflecting different strategies to increase 
cognitive and/or communicative accessibility. The strategies were 
chosen based on literature from the fields of alternative and 
augmentative communication [15] and accessible PROM design 
[8]. The draft was independently reviewed by nine researchers 
and clinical experts within relevant fields, including occupational 
therapy, speech and language therapy, psychology, disability 
research, and child rehabilitation/habilitation. The reviewers were 
instructed to comment on whether the most relevant forms of 
adaptations were represented in the questionnaire and, if not, 
suggest new items and other changes to the questionnaire. The 
review led to items being merged, rephrased, added, and exem-
plified with concrete examples. The current Swedish version of 
the questionnaire (available at https://osf.io/5rz9y/) compromises 
13 items, with a three-level Likert-style response scale: “Never 
(followed manual)” (scored as 0), “A few times (beyond manual)” 
(1), and “Several times (beyond manual)” (2). The CATQ is com-
pleted by the researcher directly after having administered one 
(or more) PROM(s) undertaken as an interview. Only adaptations 
that are not part of the standardised procedures and materials 
of a particular PROM are reported using CATQ. Apart from the 13 
items, CATQ also contains an open-ended question about adap-
tations made during the interview not covered by the 13 items. 
A total frequency of adaptations score (scored 0-26) can be cal-
culated by summing the score of all items in the instrument. 
Further, a total types of adaptations score can be calculated by 

Figure 1. Flow chart displaying the data collected at the first (t1), second (t2), and third (t3) Wave of data collection (with grey representing data used in the 
current study).

Table 1. Characteristics of the participating children.

nD group

n 43
Girls 24
age (years)
      M 12.28
      sD 2.71
Disability measured with tenQQ (%)
      serious delay in sitting/standing/walking 18.84
      Difficulties seeing 17.39
      Difficulties hearing 15.94
      Does not comprehend parent 15.94
      Difficulties walking or moving arms 20.29
      has seizures/becomes rigid/lose conscience 5.80
      has not learned the same things as peers 39.13
      Does not speak at all 8.96
      Can not mention one object 7.25
      Difficulties comprehending/is mentally slow 55.07

Note. abbreviations used in the table: nD (neurodisability), tenQQ (ten 
Questions Questionnaire).

Table 2. interviewer characteristics.

interviewer

1 2 3 4 5 6

interviewing children
      self-rated level of expertise nov int int int exp int
      years of experience 1 20 5 20 17 3
interviewing children with disability
      self-rated level of expertise nov int int int exp int
      years of experience 0 15 15 20 17 3
self-rated aaC expertise nov int nov int int int
number of interviews 20 2 4 13 2 28

Note. abbreviations used in the table: aaC (augmentative and alternative com-
munication), exp (expert), int (intermediate), nov (novice).

https://osf.io/5rz9y/


4 M. IVARSSON ET AL.

summing scores after transforming the items to binary variables 
by merging the two positive response alternatives (scored 0-13).

For the present study, six questions concerning the interview-
er’s background and experience in conducting interviews were 
added to the questionnaire: (1) Prior experience of interviews 
(structured conversations, testing, etc.) with children, (2) Prior 
experience of interviews (structured conversations, testing, etc.) 
with children with disabilities, (3) Knowledge about methods (i.e., 
AAC) to facilitate understanding and communication with children 
with disabilities, (4) Years of experience working with therapy, 
interviews, or another professional task with children in clinic and/
or research, (5) Years of experience working with therapy, inter-
views, or another professional task with children with disabilities 
clinically and/or in research, and (6) Profession/higher educa-
tion degree.

Ten questions questionnaire
To characterise the sample, and to explore possible predictors of 
adaptation use, the presence of different disability-related prob-
lems was measured with the TenQQ. TenQQ was developed to 
screen for ID, blindness, deafness, movement, and seizure disorders 
in low and middle-income countries. As such, it consists of ten 
questions for which the respondent (the primary caregiver) is to 
indicate the presence or absence of difficulties and/or delays (“Yes” 
= 1, “No” = 2). In the present study, some of the TenQQ variables 
were transformed so that a lower score (“1”) indicated the pres-
ence of difficulty or delay in all cases.

PROMs administered in the child interviews
The participating children responded to items from five stan-
dardised PROMs during the interviews, which were administered 
in the same order in a single session, lasting approximately 
45-60 min. The first PROM, Picture my Participation, measures 
participation in terms of the frequency of attendance and the 
intensity of involvement in 20 everyday activities (e.g. personal 
care, school). Developed for children and young people aged 
5 to 21 years, Picture my Participation is described as a guided 
conversation rather than a self-rating scale [19]. It includes 
visual supports for activities and the three- and four-level 
Likert-style response scales, and it is administered using a 
Talking Mats approach [20]. Four dimensions of the frequency 
of attendance have been identified in an assessment of the 
structural validity of the PROM, with acceptable internal con-
sistency for the total frequency of attendance scale in children 
with ID [21].

The second measure was the self-report version of the Strength 
and Difficulties Questionnaire [22], a 25-item PROM designed to 
assess conduct problems, emotional problems, hyperactivity, peer 
problems, and prosocial behaviour in children and adolescents 
aged 11-17 years over the last six months. Each item is scored on 
a three-point Likert-type: “not true’’, ‘‘somewhat true’’, and ‘‘certainly 
true’’. The total problems scale and the subscales (except peer 
problems) have been found to have acceptable internal consis-
tency in children with ID [23]. However, evidence also suggests 
that a three-factor solution may be more appropriate than the 
original five-factor model [24].

The third part of the interview consisted of two items (pain/
discomfort and being sad/unhappy) from EQ-5D-Y [25], a measure 
of health-related quality of life developed for use in children from 
eight years of age. Both items are rated on a three-point 
Likert-type scale: “no”, “some”, and “a lot”. EQ-5D-Y has been found 
to be feasible for use in children and adolescents with functional 

motor, orthopedic and medical disabilities, with acceptable dis-
criminative validity [26].

The fourth PROM consisted of eight items from the Health 
Behavior in School-aged Children (HBSC) survey [27] which mea-
sures factors related to friendships and attitudes toward various 
aspects of the school environment in children aged 11, 13, and 
15 years. The HBSC is a cross-national study conducted in collab-
oration with the World Health Organization, focusing on health, 
well-being, and related behaviours in school-aged children. The 
selected items for the present study varied in both the number 
of response options (four or five steps) and the overall design of 
the scale. The HBSC survey has been administered in diverse 
populations, including children with physical disabilities such as 
cerebral palsy and spina bifida [28].

The fifth PROM used was a modified version of the Cantril 
Ladder [29], which measures global life satisfaction using a 
single-item approach. Participants were presented with an image 
of a ten-step ladder and instructed to select the step that best 
represented their current life satisfaction, where the top step 
represented the best possible life they could imagine and the 
bottom step represented the worst possible life. The Cantril Ladder 
has demonstrated good test-retest reliability and convergent valid-
ity in a sample of adolescents aged 11 to 15 years [30].

Data analysis

Handling of missing data
Missing data was imputed before running the regression analysis 
through a combination of strategies. For missing TenQQ values 
(11.55%), data was imputed with the equivalent value from the 
subsequent wave of data collection (T2 data to T1; T3 data to 
T2). This procedure was justified by the relative stability of TenQQ 
items across waves (the average T1-T2 correlation was 0.72). The 
average rate of missing data across the CATQ items was low 
(1.11%). Missing CATQ data was replaced by multivariate imputa-
tion by chained equations with the mice R-package [31]. Missing 
data for the CATQ items were imputed in one step based on all 
CATQ items, using one iteration.

Identifying predictors
The relationship between child age, sex, disability status (as mea-
sured by the TenQQ), and the items in the CATQ were analysed 
in two steps. First, correlations were examined with the mixedCor() 
function from the psych R-package [32]. This function determines 
the appropriate correlation coefficient for variables based on the 
characteristics of the data. Secondly, a multiple linear regression 
approach was employed to examine the factors influencing the 
number of adaptations used in the interviews. The dependent 
variable was regressed on the following predictors: (1) child age, 
(2) sex, (3) disability (as indicated by the item in the TenQQ), and 
(4) interviewer identity (i.e., who it was that conducted the inter-
view). To include the interviewer identity in the analysis, a dummy 
coding scheme was applied. Five binary dummy variables were 
created to represent the interviewer identity, with the sixth inter-
viewer (the one with the least experience in interviewing children 
with ND) serving as the reference category. The analyses utilised 
the lm() function in R [33].

Change over time
To assess changes in the overall use of different forms of adap-
tations from T2 to T3, a dependent t-test was conducted. 
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Additionally, agreement between T2 and T3 at the CATQ item 
level was analysed by calculating the percentage of agreement 
(number of T2-T3 agreements divided by the total number of 
assessments) and linearly weighted Cohen’s kappa (κ

w
) with the 

vcd R-package [34] for participants with longitudinal data.  
The interpretation of κ

w
 results followed [35] benchmarks for 

the strength of agreement: <0.00 = ‘‘Poor’’, 0.00-0.20 = ‘‘Slight’’, 
0.21-0.40 = ‘‘Fair ’’, 0.41-0.60 = ‘‘Moderate’’, 0.61-0.80 = 
‘‘Substantial’’, 0.81-1.00 = ‘‘Almost perfect’’.

Results

Characteristics of the adaptations used

Most interviews (85.51%) involved one or more adaptations to 
the standardised procedure and/or material. Both the median 
types of adaptations used and the median total frequency of 
adaptations to the interviews were 4 (with an IQR = 5 in both 
cases). As illustrated by Figure 2, some forms of adaptations were 
deployed rarely or not at all in the interviews (i.e., technical aids, 
pictures/objects, manual signs, and or adaptations to the physical 

environment). The two most frequent forms of adaptations were 
to explain/replace a concept in a question and to clarify the 
meaning of a question with examples. Depending on the inter-
viewer, the minimum number of different types of adaptations 
employed in an interview ranged from 0 to 4 and the maximum 
from 3 to 10 (see Figure 3).

Adaptations occurred with all administered PROMs but to dif-
ferent degrees. The PROM for which adaptations were made most 
frequently was Picture my Participation (73.53%), followed by the 
items from the Health Behavior in School-aged Children survey 
(55.88%), Strength and Difficulties Questionnaire (30.88%), the 
items from EQ-5D-Y (16.18%), and Cantril Ladder (8.82%). This 
order was preserved when comparing adaptations to PROMs from 
the two waves of data collection.

Some types of deviations from the procedure and/or material 
described in the study protocol that were not covered by the 
Likert-style items in CATQ appeared in the answers to the 
open-ended question. Most common among these (n = 10) was 
some level of involvement of a third person (parent, translator, 
assistant, or teacher) in the interview. For example, the use of a 
sign language interpreter, a parent translating a concept to the 

Figure 2. Cognitive accessibility tracking questionnaire frequencies.
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child’s mother tongue, or exemplifying an abstract concept with 
examples from the child’s everyday life. The other adaptations 
mentioned—occurring in 1–3 interviews each—included the inter-
viewer translating questions or words to English, allowing the 
child to answer exclusively with the annotate function in the 
video meeting application (enabling marking answers directly in 
a shared presentation slide), activating the child to maintain focus, 
and play to socially connect with the child.

Predicting the total types of adaptations made

There was a strong (>0.7) correlation between the total types of 
adaptations made during the interviews and the absence of verbal 
expressive communication in the child (see Table 3). Two other 
factors related to disability/chronic health—adaptive behaviour 
deficits (i.e., not having learned the same things as peers) and 
difficulties comprehending/being mentally slow—correlated with 
the types of adaptations in the moderate range (>0.5–0.7). 
However, when combined in the multiple linear regression model, 
partly different variables emerged as significant predictors (see 
Table 4). Specifically, a lower child age at the time of the interview, 
a history of seizures, adaptive behaviour deficits, a lack of verbal 
expressive communication, and the interview being conducted 
by interviewer number three all contributed to predicting a higher 
number of different adaptations being deployed in an interview. 
In all, the model significantly predicted the total types of adap-
tations made to interviews, R2

0 74= . , F 17 49 8 05, .( ) = , p < 0 001. .

Change over time

For the children with longitudinal data (n = 26), the average num-
ber of different types of adaptations deployed during interviews 
did not change significantly between the second and third wave 
of data collection, M

D
= 0 50. , 95% CI −[ ]0 13 1 13. , . , t 25 1 64( ) = . , 

p = 0 114. . Panel B of Figure 3 displays the change in the number 
of adaptations deployed from T2 to T3 for each interviewer. For 
a single child, changes between T2 and T3 in the sum of types 
of adaptations deployed spanned from −4 to 2.

The percentage of agreements between the use of each type 
of adaptation at T2 and T3 ranged from 53.85% to 100.00%. The 
tests for κ

w
 were significant, indicating a nonrandom level of 

agreement, for six of 13 items (see Table 5). The κ
w

 coefficients 
were in the almost perfect range for one item (“Sign language”), 
in the moderate for four (“Explained/exchanged term”, “Used exam-
ples”, “Repeated”, and “Shortened”), and in the fair for one (“Body 
language”).

Discussion

This study introduced a novel scale to measure adaptations in 
materials and procedures made spontaneously in an interview 
situation to facilitate the self-rating of subjective phenomena in 
children with ND. Three potential applications of the CATQ were 
demonstrated: (i) tracking types and frequency of adaptations, (ii) 
analysing factors associated with adaptation use, and (iii) assessing 

Figure 3. sum of the different types of adaptations made (a) and the mean number of adaptations made (b) to the procedure and material during interviews 
at the second and third wave of data collection.

Table 3. Correlations between child age, sex, disability status, and the sum of the different forms of adaptations used during the interviews.

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

1 age 1.00
2 sex −0.20 1.00
3 serious delay sitting, standing, or walking 0.06 0.26 1.00
4 Difficulties seeing −0.13 0.08 0.43 1.00
5 Difficulties hearing 0.26 0.02 0.52 0.23 1.00
6 Comprehends when asked to do something 0.04 0.02 0.02 0.22 0.01 1.00
7 Difficulty walking, moving arms 0.19 −0.17 0.14 0.01 0.12 −0.32 1.00
8 seizures, rigidity, or loses consciousness 0.05 0.27 0.36 0.53 0.34 0.20 0.58 1.00
9 has learned to do the same things as peers −0.15 0.23 0.45 0.31 0.24 −0.05 −0.39 0.10 1.00
10 speak at all 0.05 −0.07 0.07 −0.56 0.17 0.21 −0.62 −0.66 0.16 1.00
11 Can mention at least one object 0.29 −0.16 0.03 −0.63 0.22 −0.61 −0.08 −0.60 0.19 0.57 1.00
12 Difficulties comprehending/is mentally slow 0.06 0.06 0.52 0.34 0.33 0.49 −0.33 0.17 0.77 0.30 −0.04 1.00
13 total types of adaptations used −0.35 −0.09 −0.30 −0.21 −0.23 −0.36 0.29 −0.49 −0.58 −0.80 −0.43 −0.57 1.00
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consistency over time. The results indicated that a variety of adap-
tations were applied during interviews in a longitudinal study of 
mental health and participation in children with ND. The most 
common adaptations involved aspects of verbal communication 
(explaining or replacing concepts and clarifying through exam-
ples), with the total number of adaptations varying across PROMs. 
Adaptation use was predicted by the child’s age, a history of 
seizures, adaptive behaviour deficits, lack of verbal communication, 
and the person conducting the interview. Additionally, the overall 
use of adaptations did not change between the two data collec-
tion points, although agreement over time varied for specific types 
of adaptations.

Factors related to the use of adaptations

Theoretically, the use of adaptations can be influenced by sev-
eral factors, including those related to the characteristics of the 
adaptation (e.g. availability and cost), the layout and content 
of the PROM(s), the child (e.g. cognitive and communicative 
functioning), and the interviewer (e.g. knowledge and experi-
ence of AAC and other strategies to increase accessibility). 
Ideally, the adaptation that most efficiently bridges the gap 
between the child’s capabilities and the intrinsic demands of 

the PROM is prioritised. The interviewer’s knowledge of AAC 
methods and/or attitudes toward a specific method should only 
influence the process when multiple adaptations are equally 
effective in increasing accessibility without changing what is 
being measured.

In line with these theoretical considerations, the present study 
found that less resource-demanding adaptations (i.e., verbal 
behaviours) were preferred over more complex adaptations, such 
as the use of technical aids or pictures/objects. This suggests that 
adaptation simplicity may be part of the explanation for the incon-
sistent use of different adaptations. Furthermore, differences in 
the degree to which PROMs were adapted also suggest that PROM 
complexity may have influenced the decisions.

Picture My Participation was adapted most frequently, which 
may seem counterintuitive given that it was specifically designed 
for children with disabilities [19,21]. Unlike many other PROMs, 
Picture My Participation incorporates visual representations of 
activities and response options. Although it has an accessible 
design, Picture My Participation does tap into abstract and com-
plex constructs, such as “involvement in activities”. Therefore, one 
possible explanation for the large number of adaptations being 
used is that more complex outcomes may require greater 
adjustments.

Table 4. statistics for the predictor variables in the linear regression analysis.

Predictor b 95% Ci t df p

intercept 24.44 [17.09, 31.80] 6.68 49 <0.001
Child age −0.32 [−0.51, −0.13] −3.41 49 0.001
Child sex −0.37 [−1.24, 0.51] −0.84 49 0.405
serious delay in sitting/standing/walking 0.46 [−0.81, 1.73] 0.73 49 0.468
Difficulties seeing −1.16 [−2.50, 0.17] −1.75 49 0.086
Difficulties hearing 0.59 [−0.71, 1.89] 0.91 49 0.368
Does not comprehend parent −0.79 [−2.10, 0.53] −1.20 49 0.235
Difficulties walking or moving arms 1.16 [−0.14, 2.46] 1.79 49 0.080
has seizures/becomes rigid/lose conscience −2.73 [−4.77, −0.68] −2.68 49 0.010
has not learned the same things as peers −2.56 [−3.93, −1.19] −3.76 49 <0.001
Does not speak at all −4.53 [−6.50, −2.55] −4.60 49 <0.001
Can not mention one object 0.27 [−1.71, 2.25] 0.28 49 0.783
Difficulties comprehending/is mentally slow 0.38 [−0.96, 1.72] 0.57 49 0.572
interviewer 2 2.39 [−0.43, 5.21] 1.70 49 0.095
interviewer 3 3.52 [1.38, 5.65] 3.31 49 0.002
interviewer 4 0.53 [−0.89, 1.94] 0.75 49 0.459
interviewer 5 −0.89 [−3.69, 1.91] −0.64 49 0.526
interviewer 6 0.51 [−0.64, 1.65] 0.89 49 0.378

Table 5. Percent of agreement and weighted kappa (κ
w

) statistics for the cognitive accessibility tracking questionnaire items at the second and third wave of 
data collection.

second wave third wave κ
w

item never
a few 
times

several 
times never

a few 
times

several 
times %-agree. estimate ase z p

1. extra time 23 2 1 19 6 1 73.08 0.22 0.16 1.37 0.17
2. adapted pace 18 6 2 19 5 2 69.23 0.24 0.17 1.40 0.16
3. body language 17 3 6 19 5 2 61.54 0.34 0.17 2.03 0.04
4. sign language 25 0 1 25 0 1 100.00 1.00 0.00 ∞ 0.00
5. Pictures/objects 26 0 0 26 0 0 100.00
6. technical devices 26 0 0 26 0 0 100.00
7. explained/

exchanged term
11 6 9 13 6 7 69.23 0.59 0.13 4.42 0.00

8. Used examples 8 12 6 14 7 5 53.85 0.41 0.14 2.92 0.00
9. Repeated 12 10 4 16 5 5 69.23 0.57 0.14 4.13 0.00
10. shortened 15 3 8 15 5 6 65.38 0.57 0.13 4.40 0.00
11. skipped 21 4 1 22 1 3 76.92 0.38 0.22 1.72 0.09
12. encouragement 16 7 3 15 7 4 53.85 0.25 0.16 1.58 0.11
13. Physical 

environment
24 2 0 26 0 0 92.31 0.00 0.00 0.00 1.00

Note. it was not possible to calculate κ
w

 for items 5 and 6 since there was full agreement between waves of data collection. abbreviations used in table: %-agree. 
(percent agreement), ase, approximate standard error. Cognitive accessibility tracking Questionnaire items are described in Figure 2 note.
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The PROM with the fewest adaptations, the Cantril Ladder, 
measures “life satisfaction”, which may be perceived as less com-
plex than the constructs in Picture My Participation. It is important 
to emphasise that Picture My Participation was designed as a 
guided interview, not a self-rating scale, meaning that individu-
alisation and flexibility in administration are intentional features. 
Taken together, these points suggest that while PROMs vary in 
their cognitive accessibility, differences in the level of abstraction 
in their core concepts may still influence the need for adaptations.

The results from the regression analysis show that child-related 
factors—such as younger age, differences in learning compared 
to peers, and non-verbal communication—were predictive of the 
extent of adaptations used. These findings are not unexpected: 
they indicate that appropriate factors were at least partly consid-
ered when selecting adaptations. More concerning, however, is 
that who conducted the interview was a significant predictor. This 
is one indication that risk of bias may have been introduced by 
the adaptation strategy, as it could indicate that interviewer pref-
erence, rather than a combination of child and PROM factors 
influenced the choice of adaptations.

Interviewers’ self-rated expertise and knowledge about child 
interviewing and AAC varied considerably. It is possible that the 
interviewer training in Child-PMH, which was restricted to general 
information rather than training in specific techniques, was not 
sufficient to compensate for these differences. However, the inter-
viewers’ reported AAC competence, prior experience, and expertise 
in interviewing children seemed sufficient to help them recognise 
when a child did not understand a question, as all of them 
reported using some adaptations.

Changes over time

Tracking deviations from the data collection protocol is important 
in any study, but even more so when individualised adaptations 
are part of an explicit strategy. In longitudinal studies, changes 
in adaptation use over time can introduce bias. The present study 
found that the mean use of adaptations remained stable between 
the two waves of data collection, suggesting that any effect of 
adaptations at an aggregated level might be consistent over time. 
However, the levels of agreement between specific types of adap-
tations over time varied, falling within the fair to almost perfect 
range in slightly more than half of the cases where agreement 
could be analysed. Such variability in adaptations could pose 
challenges if different forms of adaptations introduce varying 
levels of bias. However, to the authors’ knowledge, no studies 
have quantified the risk of bias introduced by different specific 
adaptations in the administration of assessments.

While stability in the mean use of adaptations over time may 
suggest consistency, it could also theoretically mask changes in 
how specific PROMs were adapted across the two data collection 
waves. However, the results indicate that the most frequently 
adapted PROMs remained consistent across both data collection 
points. Taken together, the overall stable pattern of adaptations 
observed suggests that the risk of bias related to changes in 
adaptation use may have been limited.

In summary, the clearest indication that some degree of bias 
may have been introduced by allowing spontaneous adaptations 
is that interviewer identity was a significant predictor of adapta-
tion use. While the exact degree of bias introduced by specific 
adaptations remains unclear, it is reasonable to assume that some 
level of bias exists and may vary by adaptation type. Whether 
this risk is acceptable or not depends on how self-report is valued. 
Two key aspects should be considered in this valuation: the 

subjectivity of the phenomena being studied and the increase in 
accessibility provided by adaptations. Thus, the inherently subjec-
tive phenomena in focus for the present study suggested that 
the strategy to allow for spontaneous adaptations could be jus-
tifiable despite the signs of some risk of bias being introduced.

Implications for practice and future research

While the sample in the current study was limited to children 
with ND, there is no apparent reason why the CATQ should not 
apply to groups of adolescents and adults with similar diversity 
in functioning. In studies where the sample is more functionally 
homogeneous, designing a standardised procedure accessible to 
the entire study group is appropriate, and the need for individual 
tailoring of materials and procedures should be reduced. In diverse 
ND populations, the CATQ has several potential applications in 
both research and clinical settings:

• Helping interviewers track and consistently apply adapta-
tions in studies with repeated measures designs.

• Assessing the risk for bias as a consequence of interviewer 
factors (e.g. experience and expertise) influencing the use 
of adaptations rather than child functioning.

• Contributing to the assessment and validation of inter-
viewer training by indicating successful training if inter-
viewer factors do not predict the use of adaptations.

• Evaluating the cognitive accessibility of PROMs, with more 
frequent adaptations suggesting less accessible designs.

• When developing new PROMs, the CATQ could be used 
to suggest strategies for a more accessible material and/
or standardised procedure.

• Serving as a variable for control in statistical models, given 
large enough samples.

Future studies should investigate the psychometric properties 
of the CATQ, including aspects of structural validity, inter-rater 
reliability (potentially using filmed interviews), and internal con-
sistency. Some items may be redundant while others may be 
missing, but establishing this requires assessment across multiple 
interviewers with varying levels of expertise. Since the involvement 
of a third person (e.g. parent, interpreter) was noted in the 
open-ended question of the CATQ in the current study, adding 
an item on this topic could strengthen the scale

Limitations

The results of the present study need to be interpreted with 
caution due to the limited number of interviewers participating 
in the study. This limitation prevented a quantitative analysis of 
the influence of prior interviewer experience and expertise on 
the use of adaptations. Unfortunately, this limitation is not unique 
to the present study. To explore the influence of such factors, 
data from several comparable studies may need to be aggregated. 
Another limitation of the CATQ is its reliance on the subjective 
experience of the interviewer. It is possible that interviewers either 
under- or overestimate the use of adaptations in interviews. 
Therefore, exploring the inter-rater reliability of the scale is a 
priority together with other aspects of reliability and validity. 
Furthermore, there is no clear evidence that all adaptations in 
the CATQ increase cognitive and/or communicative accessibility 
(i.e., lower cognitive demands without changing what is mea-
sured). The adaptations were chosen based on experience and 
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convention [8,15] rather than evidence. However, all items reflect 
strategies used in clinical and research settings and are, therefore, 
relevant.

Conclusions

The interviewer-rated instrument CATQ introduces the opportunity 
to measure and quantify the use of adaptations whenever 
interview-administered PROMs are used with groups of children 
with ND and diverse levels of functioning. As demonstrated by 
the present study, CATQ can be used to track changes and pre-
dictors of adaptations. Both are important in the assessment of 
the risk of bias introduced by a procedure allowing for individu-
alised adaptations. The stability of adaptations, as observed in 
this study, suggests that possible biases introduced when allowing 
for adaptations may be of less importance when interpreting 
longitudinal changes. However, the retention of interviewer-related 
factors in the prediction models indicates the introduction of 
some level of bias. Thus, the results highlight the need for a 
common level of knowledge, skills, and attitudes toward adapta-
tions among interviewers in projects allowing individual tailoring 
of material and procedures to reduce the risk of bias.
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