7%
university of 59/,
groningen L

i

University Medical Center Groningen

University of Groningen

Assessing the reliability and validity of a health-related quality of life instrument, CPADULT, in
a Dutch sample of adults with severe disabilities who are non-ambulatory

Zalmstra, Trees A.L.; Reinders-Messelink, Heleen A.; Elema, Agnes; van Gils, Willemijn; van
der Sluis, Corry K.; van der Putten, Annette A.J.

Published in:
Journal of Applied Research in Intellectual Disabilities

DOI:
10.1111/jar.13160

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2024

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):

Zalmstra, T. A. L., Reinders-Messelink, H. A., Elema, A., van Gils, W., van der Sluis, C. K., & van der
Putten, A. A. J. (2024). Assessing the reliability and validity of a health-related quality of life instrument,
CPADULT, in a Dutch sample of adults with severe disabilities who are non-ambulatory. Journal of Applied
Research in Intellectual Disabilities, 37(1), Article e13160. https://doi.org/10.1111/jar.13160

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.


https://doi.org/10.1111/jar.13160
https://research.rug.nl/en/publications/cd768242-130b-477e-a1f6-bbfca7525ecf
https://doi.org/10.1111/jar.13160

Received: 30 May 2022

Revised: 10 September 2023

W) Check for updates

Accepted: 10 September 2023

DOI: 10.1111/jar.13160

ORIGINAL ARTICLE

WILEY

Jouenal of Appld Rocsrch el Dsbities

Assessing the reliability and validity of a health-related quality
of life instrument, CPADULT, in a Dutch sample of adults with
severe disabilities who are non-ambulatory

Trees A. L. Zalmstra? ©® |

Heleen A. Reinders-Messelin

k3% | Agnes Elema®®

Willemijn van Gils® | Corry K. van der Sluis* | Annette A. J. van der Putten’

1Department of Inclusive and Special Needs
Education, University of Groningen,
Groningen, The Netherlands

2Stichting Omega, Amsterdam,
The Netherlands

3Rehabilitation Center ‘Revalidatie Friesland’,
Beetsterzwaag, The Netherlands

“Department of Rehabilitation Medicine,
University of Groningen, University Medical
Center Groningen, Groningen,

The Netherlands

5's Heeren Loo, De Noorderbrug, Groningen,
The Netherlands

Rehabilitation Center ‘Revalidatie Friesland’,
Heerenveen, The Netherlands

Correspondence

Trees A. L. Zalmstra, Department of Inclusive
and Special Needs Education, University of
Groningen, Groningen, The Netherlands.
Email: t.zalmstra@stichtingomega.nl

1 | INTRODUCTION

Abstract

Background: A measure to provide insight regarding health-related quality of life of
adults with severe motor and intellectual disabilities was lacking. For this reason, the
CPADULT was developed. This measure includes domains relating to an individual's
physical, mental, and social functioning. The purpose of this study was to assess the
psychometric characteristics of the CPADULT.

Method: Caregivers (n = 47; 77% female, 23% male) of individuals with severe dis-
abilities who are non-ambulatory completed the questionnaire. Internal consistency,
test-retest reliability and construct validity were analysed.

Results: Internal consistency was adequate with Cronbach's alpha values from 0.75
to 0.95. Test-retest reliability was good, as intraclass correlation coefficient of the
total score was 0.84 (domains: 0.61-0.89). Construct validity was confirmed with sig-
nificant differences between subgroups of motor or intellectual abilities.

Conclusion: The CPADULT has sufficient reliability and validity as a proxy measure
of health-related quality of life for adults with severe disabilities who are non-

ambulatory.

KEYWORDS
cerebral palsy, health-related quality of life, severe disabilities, validation

derived from the Gross Motor Function Classification used for indi-
viduals with CP (Canchild, 2015). Additional intellectual disabilities

Adults with severe disabilities who are non-ambulatory constitute a
heterogeneous group. Severe motor and intellectual disabilities can
be caused by genetic, developmental, intrauterine, or neonatal disor-
ders, (e.g., cerebral palsy), or they can be of unclear origin (Nakken &
Vlaskamp, 2007). People with chronic severe motor disabilities
include those with the inability to walk and/or sit without support
which make these people non-ambulatory (Level V and Level V), as

(ID) are classified according to the levels of intensity of support
needs and level of adaptive behaviour (Schalock et al., 2021). Most
people with severe disabilities who are non-ambulatory can be clas-
sified in severe or profound ID (Maes et al., 2021). These people
require daily lifetime support across all environments. However, mild
and moderate ID, with some independence in self-care, can also
occur (Schalock et al., 2021).
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Adults with severe disabilities who are non-ambulatory often
encounter severe secondary disabilities (e.g., sensory impairments)
and health problems (e.g., epilepsy and pulmonary problems) (Hollung
et al., 2020; van Timmeren et al., 2016). In addition to existing chronic
disabilities and problems, adulthood can induce new physical limita-
tions, such as musculoskeletal pain, fatigue, deterioration of functional
skills and multimorbidity (Jahnsen et al., 2004). For example, one sys-
tematic review studying pain prevalence in adults with cerebral palsy
(CP) estimated an overall prevalence of various types of pain in adults
with CP at 70%. For the adults who are non-ambulatory the pain may
be explained by musculoskeletal problems such as scoliosis, joint con-
tractures and/or hip subluxation, prolonged sitting with an inability to
change position and physical inactivity (van der Slot et al., 2021).

Another study concluded that there is a high prevalence of
multimorbidity—at least two chronic conditions—amongst middle-
aged adults with CP. These estimates are higher for individuals who
are non-ambulatory (Cremer et al., 2017).

Each individual has a unique combination of abilities and limita-
tions that affect their functioning. Advancing the inclusion of people
with disabilities (Centers for Disease Control and Prevention, 2020)
calls for a person-centred approach. A person-centred approach is
characterised by seeing people as unique individuals with valuable
gifts and contributions, and by focusing on what matters to the people
receiving support and their families (NSW Health, 2020). Support
should focus on their abilities, needs, and unique circumstances.
Adults with severe disabilities who are non-ambulatory depend on
substantial and lifelong support from their caregivers or health care
professionals (Narayanan et al., 2006). This high level of dependency
is reinforced by the fact that many are unable to communicate ver-
bally when and how support should be given (Petry et al., 2009). It is
therefore challenging to determine the best support for adults with
severe disabilities who are non-ambulatory. It is imperative to find
ways to identify what is important to improve quality of life for each
individual.

When considered within the context of health and disease, qual-
ity of life it is commonly referred to as ‘health-related quality of life’
(HRQol): the perceived physical and mental health of an individual or
group over time (Healthy people, 2020). To assess unmet needs and
to evaluate intervention outcomes, HRQoL is generally regarded as a
valid indicator, especially for people with chronic illness or disabilities
(Healthy people, 2020). This multi-dimensional concept includes
domains related to physical, mental, emotional, and social functioning
(de Vet et al., 2011). It is a subset of the general domains of the
broader concept of quality of life (QoL), which also includes features
of life that are not related to health, such as material well-being
(Gémez et al., 2015; Schalock et al., 2005).

In general, HRQoL is assessed according to patient-reported out-
come measures. For people with severe disabilities who are non-
ambulatory, the self-evaluation of HRQoL is often highly challenging,
if not impossible, due to the limited intellectual, communicative, or
reflective capabilities of these individuals (Maes et al., 2021). One
commonly used method involves relying on the perspective of the

caregivers, with parents or direct support professionals (DSPs)

completing a proxy questionnaire (Alves-Nogueira et al., 2020). In this
way, the views of those who are most familiar with the person with
severe disabilities are included in the assessment (Maes et al., 2021).
If possible, the person with severe disabilities can be involved in com-
pleting the questionnaire.

Existing measures of HRQoL are not suitable, as they assume
higher levels of motor and/or intellectual function (Zalmstra
et al.,, 2021). Given the lack of any HRQoL measure specifically custo-
mised for adults with severe disabilities who are non-ambulatory,
there is need for a proxy HRQoL instrument that takes their severe
motor disabilities and combined intellectual disabilities into account.
In a previous study, we developed an instrument to assess the HRQoL
specifically for this target group (Zalmstra et al., 2021). Known as the
CPADULT, the instrument is based on the Dutch version of the widely
used Caregiver Priorities and Child Health Index of Life with Disabil-
ities (CPCHILD) guestionnaire, a measure of HRQoL for children with
severe disabilities who are non-ambulatory (Sickkids, 2021; Zalmstra
et al., 2015) The CPADULT was developed by using a qualitative
design involving a three-step adaptation process including a ‘sensibil-
ity assessment’: (1) Focus groups of primary caregivers concerning the
adaptation of the items and sensibility topics (comprehensibility, clar-
ity of instructions, suitability of the output scales and ease of usage).
(2) E-survey amongst health-care professionals (healthcare psycholo-
gists, physicians, researchers, and therapists who are professionally
involved with adults with severe motor and intellectual disabilities
who are non-ambulatory) concerning content validity. (3) One-to-one
interviews with primary caregivers discussing the items and sensibility
topics (Zalmstra et al., 2021). Throughout the process, 72% of the
items of the CPCHILD-DV remained unchanged, three items were
added (e.g., ‘menstruation pain’ and ‘experiencing sexuality’), and one
element (‘shaving’) was added to an existing item concerning personal
care. For 10 items the wording was adapted to the target group of
adults (e.g., ‘to play’ changed to ‘amuse oneself’). Minor changes were
made to the instruction (e.g., ‘child’ changed to ‘client’ in the version
for DSPs) and response scales (e.g., adding a box ‘not applicable’) with
regard to the sensibility topics.

Before a newly developed instrument can be used in clinical or
research settings, its psychometric characteristics must be assessed
(Terwee et al., 2007). The aim of this study was to assess the reliability
(internal consistency, test-retest reliability, measurement error), valid-
ity (content and construct validity), and interpretability of the
CPADULT in a sample of Dutch adults with severe disabilities who are

non-ambulatory.

2 | METHOD

2.1 | Participants

Participants included primary caregivers (parents or DSPs) responsible
for the daily support of an adult person with severe motor disabilities
and intellectual disabilities who is non-ambulatory. To be eligible to

participate caregivers were required to have sufficient understanding
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of the written Dutch language. The inclusion criteria for the adult
person (18 years of age or older) included chronic disabilities caused
by cerebral palsy, genetic disorders, or other conditions consisting of
severe motor disabilities (resulting in becoming non-ambulatory) and
intellectual disabilities (from mild to profound). According to the
quality criteria for measurement properties of health-status question-
naires, a sample size of 50 persons is assumed sufficient (Terwee
et al, 2007). Because of recruitment challenges (including the
COVID-19 pandemic), the sample for this study comprised only
47 parents (86% mothers) and DSPs. Demographic characteristics of
both the caregiver participants and their children/clients are pre-
sented in Table 1. Of the caregivers, 36 were women (77%), with
27 parents (57%) and 14 DSPs (30%). Of the clients, 30 were men
(64%) with a mean age of 29 years. With regard to living situations,
28 of the clients were living in residential care facilities or small scale

group homes (60%) and 17 were living with their parents (36%).

22 | Measure

The CPADULT is a proxy measure of HRQoL specifically customised
for adults with severe disabilities who are non-ambulatory. It consists
of 42 items across six domains: (1) Activities of daily life/personal care
(9 items); (2) Positioning, transferring and mobility (8 items); (3) Com-
fort and emotions (10 items); (4) Communication and social interaction
(10 items); (5) Health (4 items); and (6) Overall quality of life (1 item).
Each item is rated on an ordinal scale, reflecting on the past 2 weeks.
In the first two domains, the items concern the performance of skills
(e.g., ‘putting on a shirt” or ‘getting in and out of bed’). The degree of
difficulty accomplishing each activity is rated on a 7-point ordinal
scale, ranging from ‘almost impossible’ (0) to ‘no problem at all’ (6).
Additionally, the level of assistance is rated on a 4-point ordinal scale,
rating from ‘total assistance’ (0) to ‘independent’ (3). For the third
domain, the frequency of discomfort or pain during activities is rated
on a 6-point ordinal scale and the level of discomfort or pain is
rated on a 4-point ordinal scale. The items of the fourth domain con-
cern communication and social interaction (e.g., ‘to understand you’).
The degree of difficulty performing these activities is rated on a 7-
point ordinal scale. The following is an example of items in the domain
of Health (Domain 5): ‘the frequency of doctor's consult in the past
2 weeks’. These items are rated on a 6-point ordinal scale. Domain
6 is not a subscale but consists of a single global item about the con-
struct (‘How would you rate your child's/client's overall quality of
life?’). Standardised scores from O (worst) to 100 (best) are calculated
for each of the six domains, as well as for the total survey.

In addition to the 42 items outlined above, the questions included
demographic questions (included in Table 1). Regarding the adults
who are non-ambulatory, caregivers provided information about age,
gender, aetiology (cerebral palsy, genetic disorder, other, unknown),
living situation (residential care facility, small-scale group home, with
parents, unknown), day-care situation (no day care, external day
care—outside residential facility—, internal day care—within residential

facility—, unknown), level of motor function, and intellectual level. For

TABLE 1 Participant demographics.
Clients Frequency
(n=47) (percentage)
Gender Men: 30
Women: 17
Age (years) Mean: 29 y, 0 mo (SD: 8 y, 10 mo)
Min: 19y, 1 mo; Max: 53y, 9 mo
GMFCS level GMFCS IV 8 (17%)
GMFCS V 39 (83%)
Cognitive | Mild intellectual disability 2 (4%)
level (1Q 50-69)
Il Moderate intellectual disability 2 (4%)
(1Q 35-49)
Il Severe intellectual disability 7 (15%)
(1Q 20-34)
IV Profound intellectual disability 35 (75%)
(developmental perspective
<24 month)
Unknown 1(2%)
Aetiology Cerebral Palsy 18 (38%)
Genetic disorder 8 (17%)
Other 14 (30%)
Unknown 7 (15%)
Living Residential home 14 (30%)
SR Small scale home 14 (30%)
With parents 17 (36%)
Unknown 2 (4%)
Day support No day care 3(6%)
External day care 31 (66%)
Internal day care 12 (26%)
Unknown 1(2%)
Total score Mean: 47.1 (SD: 11.5) Min: 21.1
CPADULT Max: 67.5
(0-100)
Caregiver Frequency
(n = 47) (percentage)
Gender Men: 11 Women: 36
Age Mean: 55y, 6 mo (SD: 13y,
1 mo)
Min: 26 y 4 mo; Max: 79 y,
0 mo
Relation Parent 27 (57%)
Guardian 1(2%)
Direct support professional 14 (30%)
Other 3(7%)
Missing 2(4%)
Educational Tertiary 25 (53%)
level® o
Secondary 19 (40%)
Primary 2 (4%)
Missing 1(2%)

Note: y, years; mo, months; min, minimum; max, maximum; SD, standard
deviation; GMFCS, Gross Motor Function Classification System; I1Q,
intelligence quotient.

2Unesco (2012).
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the last two questions, respondents could choose from several cat-
egories based on a description of abilities. Adults who are non-
ambulatory were categorised in two different motor-function
levels (Level V and Level 1V), as derived from the Gross Motor
Function Classification (GMFCS) used for individuals with CP
(Canchild, 2015). Level V is described as follows: restrictions in the
ability to maintain head and neck position against gravity; is con-
fined to a wheelchair; needs many adaptive equipment and physi-
cal support. Level IV is described as follows: can sit independently
with support; can propel oneself with adaptive equipment with
limitations (Canchild, 2015).

Intellectual functioning is measured according to the following
four descriptions, as derived from the classification of intellectual dis-
abilities (Schalock et al., 2021). For caregivers who are more familiar
with 1Q levels, 1Q ranges were included in the descriptions as well
(Resing & Jan, 2002). Mild—can learn basic self-care and home activi-
ties, support is basic or episodic (IQ 50-69); Moderate—some inde-
pendence in self-care, home activities with consistent supervision
(1Q 35-49); Severe—requires daily lifetime support, some may acquire
basic self-care with intensive training (IQ 20-34); Profound—high
intensity support needed across all environments (developmental per-
spective <24 month).

Caregivers provided information about themselves with regard to
the following characteristics: age, gender, relationship to the person
with severe disabilities, and highest educational level completed (pri-
mary, secondary, or tertiary; Unesco, 2012).

23 | Procedure

The local ethics committee provided a waiver for formal approval of
this study, as it was not a clinical research project involving human
subjects, as referred to in the Medical Research Involving Human Sub-
jects Act (file number METc 2018/044).

Between December 2019 and May 2021, flyers recruiting eligible
caregivers were distributed amongst physiatrists and physicians spe-
cialised in treating people with intellectual disabilities as well as
through residential facilities for adults with intellectual disabilities in
the Netherlands. The flyers were also posted on social media. Care-
givers were invited to participate and to respond by email. The aim
was to gather information from participants with varying motor and
intellectual functioning to allow for comparisons between subgroups.
Based on previous studies (Narayanan et al., 2006; Zalmstra
et al., 2015), however, we expected that the group of people with mild
and moderate intellectual disabilities would be small.

In all, 47 people responded to the recruitment flyer, and all met
the inclusion criteria. Participants signed informed consent prior to
entering the study. An information letter was sent to each of them at
home (by email or by post), along with the questionnaire. Two weeks
later, the questionnaire was sent for the second time, in order to
assess the test-retest reliability. The second questionnaire was com-
pleted by 32 caregivers (seven of whom were DSPs), despite sending

reminder emails to increase the number of responses.

24 | Analyses

Data were analysed using IBM SPSS version 25. The significance level
was set at p < .05 (two tailed). The CPADULT total scores were tested
for normal distribution and skewness to determine whether paramet-
ric tests could be used. The COnsensus-based Standards for the selec-
tion of health Measurement INstruments (COSMIN) aims to improve
the selection of outcome-measurement instruments in both research
and clinical practise by developing methodology and practical tools
(Cosmin, 2011). The COSMIN taxonomy of measurement properties
defines three domains of measurement properties for outcome mea-
surement instruments: reliability, validity, and responsiveness. Inter-
pretability is also regarded as an important characteristic for a
measurement instrument (Mokkink et al., 2010). The domains of reli-
ability and validity are addressed in this study, along with interpret-
ability, as described in detail in the following paragraphs.
Responsiveness is not addressed in this study, as it would require a
longitudinal design.

241 | Assessment of reliability

The domain of reliability refers to ‘the degree to which the measure-
ment is free from measurement error’ (Mokkink et al., 2010). It con-
sists of the following measurement properties: internal consistency,
reliability, and measurement error.

Internal consistency is defined as ‘the degree of the interrelated-
ness among the items’ (Mokkink et al., 2010). The internal consistency
of the total score and five domain scores of the CPADULT was calcu-
lated according to Cronbach's alpha, which uses item-to-item correla-
tions to assess the homogeneity of multi-item scales. Alpha
coefficients between 0.70 and 0.95 were considered adequate for all
domains (Terwee et al., 2007).

Reliability is defined as ‘the proportion of the total variance in the
measurements which is due to true differences between patients’
(Mokkink et al., 2010). In this study test-retest reliability—reliability of
a test measured over time—was assessed by giving the same measure-
ment twice for the same people at different times. The two
measurements were taken at an interval of 2 weeks, as commonly
applied to achieve a balance between the stability of the characteris-
tics and the independence of the repeated test (de Vet et al., 2011).
Test-retest reliability was estimated according to the single-measure
intraclass correlation coefficient (ICC Case 1, single measure), includ-
ing 95% confidence intervals (Cl). An ICC value of 0.70 or more is con-
sidered acceptable (de Vet et al., 2011).

Measurement error is defined as ‘the systematic and random
error of a participant's score that is not attributed to true changes in
the construct to be measured’ (Mokkink et al., 2010). The method
developed by Bland and Altman was used to assess the magnitude of
measurement error and calculate limits of agreement (Bland &
Altman, 1986). The latter also provide information about the smallest
(or minimum) detectable change (SDC), which reflects change beyond

measurement error.
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242 | Assessment of validity

Domain of validity refers to ‘the degree to which a health-related
patient-reported outcome (HR-PRO) instrument measures the
construct(s) it purports to measure’ (Mokkink et al., 2010). Validity
comprises the measurement properties of content validity, construct
validity, and criterion validity. Content and construct validity are
addressed in this study.

Content validity is defined as ‘the degree to which the content of
an HR-PRO instrument is an adequate reflection of the construct to
be measured’ (Mokkink et al., 2010). The content validity of the
CPADULT was assessed according to the caregivers' rating of the
importance of the extent to which each item contributed to the
HRQoL of their children/clients on a 5-point scale ranging from
0 (unimportant) to 4 (very important). The threshold value was set at a
median of 2 (fairly important) (Narayanan et al., 2006). Content valid-
ity was further assessed by calculating the correlation between the
global item (domain six) about the construct (‘How would you rate
your child's/client's overall quality of life?’) and all other items. Based
on clinical reasoning, we expected at least a moderate correlation
(between 0.40 and 0.60).

Construct validity is defined as ‘the degree to which the scores of
a HR-PRO instrument are consistent with hypotheses based on the
assumption that the HR-PRO instrument validly measures the con-
struct to be measured’ (Mokkink et al., 2010). In this study, hypothe-
ses were formulated with regard to differences between relevant
subgroups. The CPADULT was administered to caregivers of adults
who are non-ambulatory with two different levels of motor function
(Level IV and Level V). The mean domain and total scores of individ-
uals with Level IV were compared to those of individuals with Level V
using t-tests for independent samples. Those with Level V (poorest
function) were expected to have significantly lower (worse) CPADULT
scores than those with Level IV. A second comparison of groups was
related to different intellectual levels. An analysis of variance
(ANOVA) was used to compare the mean domain and total scores of
four groups of individuals categorised by level of intellectual disability
(mild, moderate, severe, and profound). Based on previous studies
(Zalmstra et al., 2015), adults with less severe intellectual disability
were expected to have significantly higher CPADULT scores, espe-

cially in the domain of ‘communication and social interaction’.

243 | Assessment of interpretability
Interpretability is defined as ‘the degree to which one can assign qual-
itative meaning [...] to an instrument's quantitative scores or changes
in scores’ (Mokkink et al., 2010). Several issues must be considered in
his regard: the distribution of the scores, floor and ceiling effects, and
the minimal clinically important difference (MCID; Mokkink
et al., 2010).

The distribution (mean and standard deviation) of the scores is
important for a proper interpretation of the scores. The occurrence of

floor and ceiling effects was tested by assessing whether more than
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15% of the people achieved the lowest or highest possible scores.
One measure used to determine clinical relevance is the MCID, the
smallest change in score that is considered important to the individual
(Terwee et al., 2003). In most circumstances, the threshold of discrimi-
nation for changes in HRQoL instruments for chronic diseases appears
to be approximately one half the SD of the mean score (Norman
et al., 2003).

3 | RESULTS

3.1 | Reliability

The internal consistency of five domain scores and the total score was
greater than 0.70, which is considered adequate (Table 2). The ICC
score for the test-retest reliability of the CPADULT total score
(n = 47) was 0.84 which is considered good. The ICC for the domains
ranged from 0.61 to 0.89 for the domains (Table 2).

The Bland and Altman plot shows the mean of the scores (x-axis)
against the difference between the scores (Y-axis) for each participant.
As indicated by this plot, the measurement error is random and 95%
of the scores (the limits of agreement, as indicated by the dotted lines)
ranged between +11.5 points of the mean difference (Figure 1). The
SDC score was therefore calculated as 11.5 points.

3.2 | Validity

3.21 | Content validity

Of the 41 items evaluated, 15 had a median score of 4 (very impor-
tant), one item had a median score of 3.5, and 23 had a median score
of 3 (fairly important). Two items scored below the threshold of 2:
‘standing during transfers’ and ‘experiencing sexuality’. Analysis of
the correlation between the item of Domain 6 (overall rating
of HRQoL) and all other items together resulted in an R? of 0.49
(p < .05), which is considered moderate.

3.2.2 | Construct validity

The group of individuals with Level V (poorest motor function) had a
significantly lower mean total score on the CPADULT compared with
the group of individuals with Level IV motor function (mean difference
10.7 points [95% Cl: 2.0-19.4]; p < .05). This is illustrated by the box-
plots in Figure 2.

At the domain level the group of individuals with Level V motor
function had significantly lower scores in the domains of ‘positioning,
transferring, and mobility’ (mean difference: 13.7 points [95% CI: 0.3-
27.8]; p < .05), and ‘communication and social interaction’ (mean dif-
ference: 17.9 points [95% Cl: 3.9-31.9]; p < .05).

Due to the low number of individuals in the groups with mild,

moderate, and severe intellectual disability, we compared the group
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TABLE 2 Cronbach's a and Intra-

Domains CPADULT (42 items) Cronbach's a Intra observer ICC 95% Cl : .
observer intraclass correlation
Personal care & ADL (9) 0.95 0.73 0.50-0.87 coefficients.
Positioning, transferring & mobility (8) 0.91 0.71 0.47-0.85
Comfort & emotions (10) 0.92 0.69 0.43-0.84
Communication & social interaction (10) 0.87 0.89 0.75-0.93
Health (4) 0.75 0.88 0.77-0.94
Overall quality of life (1) T 0.61 0.34-0.79
Total score 0.95 0.84 0.70-0.92
Note: TNo Cronbach's a since only one item.
Abbreviations: CI: confidence interval; ICC: intraclass correlation coefficient.
20,00
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FIGURE 1 Bland and Altman plot of the test-retest reliability of the total score. The plot displays the mean of the scores (x-axis) for each

participant against the difference between the scores (Y-axis).

with those with profound intellectual disability to the combined
group of those with mild, moderate, and severe intellectual disability,
based on t-tests for independent samples. Individuals with profound
intellectual disability had a significantly lower mean total score (mean
difference: 13.3 points [95% Cl: 6.2-19.4]; p < .05). This is illustrated
by the boxplots in Figure 3.

At the domain level, the group of individuals with profound intel-
lectual disability had significantly lower scores in the domains of
‘activities of daily life/personal care’ (mean difference: 12.7 points
[95% Cl: 3.7-21.7]; p < .05), ‘positioning, transferring and mobility’
(mean difference: 16.0 points [95% Cl: 3.9-28.1]; p < .05) and ‘com-
munication and social interaction’ (mean difference: 24.3 points [95%

Cl: 13.2-35.4]; p < .05). The results for the construct validity corre-

sponded to our expectations (see section 2.4.2).

3.3 | Interpretability

The total score of the CPADULT was approximately normally distrib-
uted, with no skewness. The Kolmogorov-Smirnov test was non-
significant, thereby confirming the normality of the data. The mean
score was 47.1, with a SD of 11.5 (Table 1). The scores ranged from a
minimum of 21.1 to a maximum of 67.5 within the possible range of
0-100, with no floor or ceiling effects detected. The MCID was
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FIGURE 2 Box plots of mean CPADULT total score (y-axis) for each motor-level group (x-axis). GMFCS, Gross Motor Function Classification

System.

estimated as one half the SD of the mean score (11.5 + 2 = 5.8). All

change scores between the subgroups exceeded the MCID.

4 | DISCUSSION

This study assessed the psychometric quality of a proxy HRQoL
instrument, the CPADULT, which was developed specifically for
adults with severe motor and intellectual disabilities who are non-
ambulatory. The results indicated that the reliability and validity of the
CPADULT is promising for assessing HRQoL amongst Dutch adults
with severe disabilities who are non-ambulatory, based on the per-
spective of caregivers.

More detailed analysis of the results confirms the internal consis-
tency of the instrument and indicates that its test-retest reliability
was good. Two ICC scores were nevertheless below the recom-
mended threshold of 0.70. The ICC score for the domain of ‘Comfort

and emotions’ was 0.69, which is just below the threshold. The ICC
score for the domain of ‘Overall quality of life’ was 0.61, possibly due
to the fact that this domain consisted of only one item. Change scores
for single items have a greater impact on the ICC than do those based
on a mean score of several items. Content validity was confirmed, as
95% of the items were rated more than sufficiently important. Only
two items had a median value below the threshold of 2. One item,
‘standing during transfers’ had a score of O (not possible) in 60% of
the participants. Another item, ‘experiencing sexuality’ had a score
of O (not possible) in 51% of the participants. These two items
were apparently appropriate for only a proportion of the participants
(40% and 49%, respectively), depending on their abilities. Within
these proportions, however, the median scores for these participants
were 3 (fairly important) and 2 (somewhat important), respectively.
Given that these two items are important for a subgroup of partici-
pants with certain abilities (Gil-Llario et al., 2018), we concluded that

these items nevertheless still warrant inclusion in the questionnaire.
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FIGURE 3 Box plots of mean CPADULT total score (y-axis) for two intellectual-disability groups (x-axis).

The hypotheses concerning construct validity were confirmed with
statistically and clinically significant differences in the total score and
relevant domain scores. Only the total score difference between the
two motor-function groups was slightly below the SDC. In terms of
interpretability, the results revealed that there were no floor and ceil-
ing effects, thereby indicating that this measure is appropriate for the
target population and that good differentiation between individuals is
possible.

Similar results have been reported for the psychometric
properties of the CPCHILD-DV, as compared to the CPADULT
(Zalmstra et al., 2015). In this study, the Internal consistency of the
CPCHILD-DV was 0.89 for the total score, with a range of 0.60-0.95
for the domains. The ICC for the test-retest reliability of the total
score was 0.73, with a range of 0.55-0.80 for the domains. The limits
of agreement ranged within 16.9 points of the mean difference. The
CPCHILD-DV score was able to differentiate between subgroups of
motor function, as well as between subgroups of cognitive function

within the domain of ‘communication and social interaction’. Given
the similarity in items and psychometric characteristics, both measures
can be used consecutively to follow a person from childhood to adult-
hood. In a cross-sectional study in persons with CP, by comparing a
sample of youth ranging from 13 to 18 years old with a sample of
adults from 23 to 33 years old, health and HRQoL outcomes (mea-
sured with general instruments) in persons with CP (ambulatory and
non-ambulatory) appeared to be relatively stable across the transition
from childhood to early adulthood (Young et al., 2010). However, it
was stated that, since persons with CP have limited health status and
will require health care support throughout their lives, longitudinal
follow-up studies in this population are essential to enhance the
understanding of patterns of health and its relationship to QoL over
time (Young et al., 2010).

An example of longitudinal follow-up studies are the longitudinal
decade studies of PERRIN (Paediatric Rehabilitation Research in the
Netherlands; van Gorp et al., 2020). The PERRIN studies identified
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childhood factors in children with CP that may predict future restric-
tions to participation. In this study, 67 children with CP (ambulatory
and non-ambulatory) were followed over a period of 13 years,
throughout the transition to adulthood. Based on the results, it was
concluded that children with CP, who have limited motor capacity,
limited manual ability, intellectual disability, or epilepsy are at risk of
future restrictions to participation in domestic life (e.g., activities
of daily life) or interpersonal relationships (e.g., social interaction) in
young adulthood. However, information concerning HRQoL was
lacking. Specifically for the group of children with CP who are non-
ambulatory, the CPCHILD-DV and CPADULT together give opportu-
nities to perform longitudinal follow-up studies on HRQoL.

41 |
research

Methodological reflections and further

The COSMIN group recommends collecting data from at least 50 par-
ticipants when establishing the psychometric properties of a question-
naire. Although our sample of 47 participants almost reached this
number, the results would have been statistically more robust with
more participants. Due to the COVID-19 pandemic, it was difficult to
receive enough participants, even after extending the recruitment
period by 6 months. One problem could have been that the pandemic
increased the burden of care for parents at home when day-care cen-
tres were temporarily closed (Mathur et al., 2023). In addition the
DSPs might have encountered an increase of their workload due to ill-
ness on the part of their colleagues (Shi et al., 2022). Under such cir-
cumstances, participation in a study might not have been regarded as
a priority. Furthermore, the recruitment of participants in this target
group is often inherently challenging (Maes et al., 2021). Although we
aimed to achieve an even distribution of the subgroups, the group
with higher levels of motor function and the groups with less severe
intellectual disability were small. It was therefore necessary to com-
bine groups in order to perform statistical analyses. In addition, when
comparing subgroups, the confidence intervals were wide and the
results were statistically less robust. With regard to the characteristics
of the participants, it is notable that the majority (77%) were women.
The underrepresentation of men (fathers and male DSPs) might have
influenced the results, given that the views of the caregivers were
incorporated in completing the proxy-measure. As indicated by
previous studies (Narayanan et al., 2006; Zalmstra et al., 2015, 2019),
however, mothers are more likely to participate. It is also known that
the majority of DSPs are women. This sample might therefore be a
valid representation. At the same time, however, it could be equally
meaningful and important to obtain the perspectives of fathers on the
quality of life of their children with severe disabilities. A review of
12 studies demonstrated, in families with a child with a disability, dif-
ferences in experiences of fathers compared to mothers (Boyd
et al., 2019). For example, it is known that fathers might appraise the
impact of raising a child with severe disabilities less negatively than
mothers (Luijkx et al., 2019).

Jounal of Apptd Research i ilcual Dsites

This study was based on proxy-reports. It is known that parents
have unique knowledge of their child's communication, well-being and
pain through intensive interactions (Kruithof et al., 2020). Professional
caregivers learn to understand the non-verbal communicative behav-
iour of their clients (Mietola et al., 2017). However, the interpretation
of an individual's non-verbal communicative behaviour has limitations.
A recent review has shown inconsistent agreement between self-
reports and proxy-reports, for individuals with intellectual disabilities
who were capable of self-reporting (Santoro et al., 2022). For this rea-
son, recommendations call for using self-reports, whenever possible.
However, in the group of people with severe disabilities who are non-
ambulatory, self-evaluation is highly challenging, if not impossible. Using
proxy-reports is assumed to be the closest approximation to self-report
and can give a voice to persons who are nearly unable to self-report
(Alves-Nogueira et al., 2020). Nevertheless, in practise, caregivers could
involve their children/clients, in completing the CPADULT question-
naire, if their communicative and cognitive skills allow.

This study is the first step in the process of validating the
CPADULT. The ongoing validation process will guide future research.
In the absence of a ‘gold standard’ for assessing HRQoL in this target
group, it was not possible to assess the criterion validity. It might nev-
ertheless be possible to examine convergent validity by comparing the
instrument to other measures of HRQoL.

For further testing, future studies could assess the responsiveness
of the instrument to assess the ability of the measure to detect
change over time. This would require a longitudinal study, however, in
which participants are followed over time (e.g., before and after an
intervention). Such studies could also provide the opportunity to cal-
culate the MCID using an anchor-based method, with the rating of
improvement serving as the anchor.

The generalizability of the results of this study is limited, as all
participants were Dutch. The translation and cultural adaptation of
the CPADULT into other languages would create opportunities to

enhance the instrument's validity and generalizability.

4.2 | Practical implications

The development and testing of a proxy instrument for measuring
HRQoL that takes the severe motor disabilities and combined intellec-
tual disabilities into account has made it possible to apply HRQoL
in support services for adults with severe motor and intellectual dis-
abilities who are non-ambulatory. It could also be applied in research,
as an evaluative or discriminative outcome measure for this target
group. The CPADULT can be used at the individual level to evaluate
adults with severe disabilities who are non-ambulatory over time
(e.g., through annual evaluation). It could also be used to assess the
effects of interventions (e.g., medication or surgery) or life events
(e.g., moving to another living environment, changing routines related
to sleeping problems, or the loss of a relative). In research, the
CPADULT could be used at the group level to assess the effects of
interventions.
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In conclusion, this study has demonstrated that the CPADULT
has sufficient reliability and validity as a proxy measure of HRQoL for

adults with severe disabilities who are non-ambulatory.
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