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Abstract

Background: Studies that have systematically reviewed the psychometric properties

of health-related quality of life (HRQoL) and subjective wellbeing instruments for

adolescents with intellectual disabilities narrowly focus on disease or health-specific

conditions. This review aimed to critically appraise the psychometric properties of

self-report instruments used to measure HRQoL and subjective wellbeing of adoles-

cents with intellectual disabilities.

Method: A systematic search was undertaken in four databases. The quality of the

included studies and their psychometric properties was assessed according to the

COnsensus-based Standards for the selection of health Measurement Instruments

Risk of Bias checklist.

Results: Seven studies reported psychometric properties of five different instru-

ments. Only one instrument identified as having potential to be recommended for

use but requires further validation research to assess its quality for this population.

Conclusions: There is insufficient evidence to support the recommendation of a self-

report instrument to assess HRQoL and subjective wellbeing of adolescents with

intellectual disabilities.

K E YWORD S
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1 | INTRODUCTION

Intellectual disability (ID) is characterised by significant limitations in

both intellectual functioning and adaptive behaviour as expressed in

conceptual, social, and practical skills. This disability originates during

the developmental period, which is defined operationally as before

the individual attains age 22 (Schalock et al., 2021). The severity of ID

is classified into four types, based on an intelligence quotient

(IQ) test, namely mild, moderate, severe, and profound ID (Schalock

et al., 2010). Adolescence is the phase of life between childhood and
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adulthood, from ages 10 to 19. It is a unique stage of human develop-

ment and an important time for laying the foundations of good health.

Adolescents experience rapid physical, cognitive and psychosocial

growth. This affects how they feel, think, make decisions and interact

with the world around them (WHO, 2022). Health-related quality of

life (HRQoL) and subjective wellbeing are important concepts for ado-

lescents with ID given the health inequalities that exist within this

population (Hamdani et al., 2018). In comparison with their neurotypi-

cal peers, adolescents with ID are at increased risk of developing

health problems (e.g., co-occurring chronic disease and/or mental ill-

ness, obesity) (Frey et al., 2017), diminished physical health (Frey

et al., 2008; WHO, 2018), lower socio-economic status and social

exclusion (Allerton et al., 2011; Buckley et al., 2020; Emerson, 2021),

premature and avoidable mortality (Hughes-McCormack et al., 2022;

Smith et al., 2020). To address these health inequalities, it is important

to measure the HRQoL and subjective wellbeing of these young peo-

ple and identify those who are at risk of poorer outcomes so that

effective interventions can be put in place as soon as possible.

Only recently has the study of HRQoL gained scientific interest

and assumed paramount importance in the identification of health risks

and populations' health status (Marques et al., 2019). HRQoL is a multi-

dimensional construct that refers to the physical, psychological, and

social domains of health, seen as distinct areas that are shaped by an

individual's experiences, beliefs, expectations and perceptions (Guyatt

et al., 1993; Solans et al., 2008; Stenman et al., 2010; Testa &

Simonson, 1996; WHO, 1948). Its evaluation generally relies on the

person's evaluation of wellbeing and/or functioning within the different

domains comprising the overall construct (Solans et al., 2008; Testa &

Simonson, 1996). The physical, psychological and social functioning

aspect of HRQoL consists of behaviours that can be observed by other

people (such as social relationships with family and friends), and the

wellbeing part refers to internal, subjective perceptions such as vitality,

pain, anxiety, depressive symptoms and general health perceptions

(Hays & Fayers, 2021; Hays & Reeve, 2010). A related concept is that

of subjective wellbeing (SWB). Despite some commonalities, HRQoL

and wellbeing should be treated as separate concepts (Upton &

Upton, 2015). HRQoL refers to the cognitive appraisal which a person

makes about the impact their health has on their own lives, whilst SWB

is ‘people's cognitive and affective evaluations of their own lives’
(Diener, 2000, p. 34). Wellbeing has long been considered key to the

creation and maintenance of healthy, productive societies (Das

et al., 2020; Durand, 2015). Wellbeing is a multifaceted construct (Delle

Fave et al., 2011; Dodge et al., 2012; Forgeard et al., 2011) that encom-

passes objective (e.g., income, education, health) and subjective

(e.g., inter-personal relationships, autonomy) aspects of a person's life

(Bowling, 2011; Forgeard et al., 2011; Selwyn & Wood, 2015;

Statham & Chase, 2010). This approach to measuring perceptions and

life experiences has been characterised as SWB. There is no universally

agreed definition of SWB, and the term is often used interchangeably

with life satisfaction, happiness and quality of life (Selwyn &

Wood, 2015; Statham & Chase, 2010). SWB falls within the hedonic

perspective and can be understood as how people feel and function,

both on a personal and social level, and how they evaluate their lives as

a whole (Diener, 2009; Michaelson et al., 2012). For example, how an

individual feels about their life often stems from their inborn tempera-

ment and overall outlook, but the circumstances in which an individual

lives, including access to basic resources, also play an important part in

how happy and satisfied they feel.

Traditionally, HRQoL and subjective wellbeing of adolescents

with ID have been assessed via proxy reports completed by parents,

teachers, or carers (Ravens-Sieberer et al., 2005). However, limitations

exist surrounding the robustness of proxy reflection of non-

observable internal states (i.e., feelings), particularly in relation to peo-

ple whose language limitations mean that they have not been able to

tell even close proxies what they think (Emerson et al., 2013). Every

individual has a unique perception of his/her health and wellbeing

which is influenced by context, previous experiences and personal

values (Noonan et al., 2016). This personal perspective can only be

understood via individuals' self-reports. Therefore, adolescents' views

should, where possible, be sought directly rather than being inferred

from proxy-reports (Upton et al., 2008). Further, the United Nations

Convention on the Rights of Persons with Disabilities highlights the

need to ensure that children with disabilities ‘have the right to

express their views freely and are provided with appropriate assis-

tance to realise that right’ (Article 7). Although, measurement and

identification of HRQoL and subjective wellbeing can be challenging

within this heterogeneous group, research indicates that adolescents

with ID can reliably report on these domains if instruments are appro-

priate to their age and cognitive functioning (Davison et al., 2022;

Ingerski et al., 2010; Morrow et al., 2011). To date, studies have sys-

tematically reviewed the psychometric properties of self-report

HRQoL and QoL instruments for children and young people with ID,

however, they have a narrow focus on disease, chronic, or health-

specific conditions (Davidson et al., 2017), examples include cerebral

palsy (CP, Carlon et al., 2010), heart conditions (Jardine et al., 2014),

neurodisability (Morris et al., 2015), asthma, cancer and epilepsy

(Solans et al., 2008). Given this, an up-to-date systematic review is

warranted to collate, summarise and appraise the psychometric prop-

erties of self-report instruments used to measure HRQoL and subjec-

tive wellbeing of adolescents with ID.

This systematic review will identify and synthesise evidence-based

knowledge regarding what self-report instruments are being used in

HRQoL and subjective wellbeing research amongst this population, and

more importantly determine how reliable and valid these instruments

are. This is urgently needed as the choice of high-quality instruments

among clinicians and researchers is strongly determined by having robust

psychometric properties including validity and reliability (Karanicolas

et al., 2009; Kipfer & Pihet, 2020; Mason et al., 2018; Scholtes

et al., 2011). The objectives of this review are to: (1) identify self-report

instruments used to measure HRQoL and subjective wellbeing of adoles-

cents with ID; and (2) formally evaluate the methodological quality and

psychometric properties of these self-report instruments. Overall, this

review will provide clinicians and researchers with a robust evidence-

base to assist them when selecting instruments for this purpose.
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2 | METHODS

This review followed the recommended guidelines for preferred

reporting items for systematic reviews and meta-analyses (PRISMA)

2020 (Page et al., 2021) and the Consensus-based Standards for the

Selection of Health Measurement Instruments (COSMIN) (Prinsen

et al., 2018). The protocol was registered with PROSPERO, an interna-

tional register for systematic reviews with health-related outcomes

(PROSPERO 2021 CRD42021231697) and published open access in

BioMed Central Systematic Reviews (Maguire et al., 2022). This

review was conducted in four sequential steps:

1. Step 1: Systematic literature search formulating eligibility criteria

(Step 1.1), searching the literature and selecting studies (Step 1.2);

2. Step 2: Evaluation of the methodological quality of included studies

on psychometric properties of instruments using the COSMIN Risk

of Bias checklist;

3. Step 3: Evaluation of the psychometric properties of instruments,

rating the result of single studies against the criteria for good psy-

chometric properties (Step 3.1), summarising all results of studies

per instruments (Step 3.2), and grading the quality of evidence on

psychometric properties (Step 3.3); and

4. Step 4: Recommendation of the most suitable instruments.

Each of these steps will be further described in the sections that

follow.

2.1 | Step 1: Systematic literature search

Systematic literature search for this review was performed in two sub

steps: formulating eligibility criteria (Step 1.1), searching literature and

selecting studies (Step 1.2). These two steps are in accordance with

the PRISMA 2020 guidelines (Page et al., 2021).

2.1.1 | Step 1.1: Eligibility criteria

Studies were included when: (1) instruments were designed for use by

adolescents with ID to measure their HRQoL (physical health; psychologi-

cal health and social health) and subjective wellbeing (life satisfaction; hap-

piness and quality of life); (2) instruments were self-report; (3) the sample

included adolescents aged between 11 and 16 years (if studies included

adolescents with a broader or narrower age range than 11–16 years olds

but encompass 11–16-year-olds, they were included) (4) the sample

included adolescents with an ID diagnosis (mild, moderate, severe or pro-

found); (5) they were written in English language and/or available in an

English translation; (6) they were published in peer-reviewed journals and

included either quantitative or mixed-methods research. Studies were

excluded when: (1) reported instruments did not assess HRQoL and sub-

jective wellbeing domains; (2) instruments were not self-report

(i.e., proxy); (3) instruments were designed for adults or older people with

ID; (4) it was not clear whether participants had an ID, or where they had

other conditions (i.e., autism, epilepsy, or physical disabilities) without

specifically noting that they also had an ID; (5) they were not available in

the English language; (6) they were review papers, editorials or case stud-

ies. Provided that HRQoL and SWB of adolescents with ID have

traditionally been assessed via proxy reports completed by parents,

teachers or carers (Ravens-Sieberer et al., 2005), the results were limited

to publication available between 2000 and 2020 to focus on both old and

new instruments utilised in the last 20 years. The following additional

selection criteria was used for psychometric studies: (1) reported psycho-

metric data of at least one of the following eight psychometric properties

as defined by the COSMIN statement (Mokkink et al., 2010a, 2010b):

content validity; structural validity; internal consistency; cross-cultural

validity\measurement invariance; reliability; measurement error; criterion

validity; and hypotheses testing for construct validity. Responsiveness was

beyond the scope for this review because evaluation of responsiveness

would require reviewing all studies that have used the identified instru-

ments as an outcome measure and would require a different search

strategy.

2.1.2 | Step 1.2: Literature search and study
selection

During February 2021 systematic literature searches were performed in

four electronic databases: Psychological Information Database (PsycINFO),

Cumulative Index of Nursing and Allied Health Literature (CINAHL), Medi-

cal Literature Analysis Retrieval System Online (MEDLINE), and Education

Resources Information Center (ERIC) to identify published articles report-

ing on the psychometric properties of self-report instruments used to

measure HRQoL and subjective wellbeing instruments of adolescents with

ID. Terms used in the literature search (with their synonyms and closely

related words) included: ‘health-related quality of life and subjective well-

being’, ‘measures’, ‘psychometric properties’, ‘adolescence’ and ‘intellec-
tual disability’. The search terms were applied to all databases and

modified to meet the requirements of each database due to different field

restrictions (see Supporting Information Appendix A for the full search

strings for each database). The selection of studies was administered

through a peer review process using the online software Covidence. The

interrater agreement was assessed by calculating weighted κ (Cohen &

Humphreys, 1968) and interpreted as very good (0.81–1.00), good (0.61–

0.80), moderate (0.41–0.60), fair (0.21–0.40) and poor (0.00–0.20)

(Altman, 1991). Next, reference lists of all included full texts were hand

searched to identify additional eligible instruments and studies. Scholarly

databases, resource catalogues and websites of government agencies

were also searched to identify potential instruments. EThOS (e-thesis

online service) was also used to search for e-thesis and dissertations.

2.2 | Step 2: Evaluation of methodological quality
of studies

The methodological quality of the studies was assessed using the

COSMIN Risk of Bias checklist, which is a standardised tool for
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evaluating study quality of psychometric studies (Yoon et al., 2021).

The checklist contains 3–38 items for each psychometric property

(Mokkink et al., 2018). The checklist items rate the quality of study

design and the robustness of statistical analyses (Mokkink

et al., 2018). Recently, the COSMIN group published updated guide-

lines for conducting systematic reviews on psychometric properties of

patient-reported outcome instruments (Prinsen et al., 2018; Terwee

et al., 2018). The COSMIN guidelines include the following practical

tools: a taxonomy defining each psychometric property (Mokkink

et al., 2010b), a checklist to assess methodological quality of psycho-

metric studies (Mokkink et al., 2018), criteria to assess the result of

each single study on a psychometric property, a rating system sum-

marising all results of studies on each psychometric property and

grading quality of all evidence used for the assessments of both the

methodological and the psychometric quality (Prinsen et al., 2018;

Terwee et al., 2018). The most significant advantage of the COSMIN

guidelines over other methods is that they were designed to assess

the quality of all domains of psychometric properties comprehen-

sively, while other methods were designed for evaluating limited

aspects of psychometric properties only. Although the COSMIN

guidelines are comprehensive, precise and balanced, it is complex and

requires in depth knowledge of psychometrics and quality rating cri-

teria for conducting systematic reviews of the psychometric proper-

ties of an instrument (Christian et al., 2019; Dobbs et al., 2019).

Two members of the authorship team (J.D. and B.B.) indepen-

dently applied the COSMIN Risk of Bias checklist (Mokkink

et al., 2018) to evaluate the methodological quality of studies con-

ducted on the psychometric properties (content validity, structural

validity, internal consistency, cross-cultural validity, reliability, mea-

surement error, criterion validity, and construct validity) of each

instrument (see Supporting Information Appendix B for COSMIN defi-

nitions of psychometric properties). When rating the methodological

quality of the included studies on psychometric properties, each

checklist item was ranged on a four-point rating scale: 4 = very good,

3 = adequate, 2 = doubtful, or 1 = inadequate (Mokkink et al., 2018).

A total rating for each psychometric property was obtained by calcu-

lating the ratio between ‘the obtained total score minus the minimum

score possible’ and ‘the maximum score possible minus the minimum

score possible’. This approach was adapted instead of a worst score

counts method (i.e., reporting total ratings obtained by taking the low-

est rating among any of the checklist items) recommended by COS-

MIN guidelines (Mokkink et al., 2018), as determining the total ratings

entirely based on the lowest rating scale tends to impede the detec-

tion of subtle differences in methodological quality between studies

(Speyer et al., 2014). Therefore, the total score of methodological

quality ratings per psychometric property was presented as a percent-

age of the ratings; inadequate = 0%–25%, doubtful = 25.1%–50.0%,

adequate = 50.1%–75%, and very good = 75.1%–100%. J.D. and

B.B. rated the methodological quality independently. Any discrepan-

cies were resolved by consensus. The inter reviewer agreement

between J.D. and B.B. was determined by calculating the weighted κ

(Cohen & Humphreys, 1968).

After evaluating the methodological quality of the included

studies, the following data were extracted from the included studies

and instruments (Prinsen et al., 2018): (1) study characteristics

(country, participant characteristics, recall period); (2) instrument char-

acteristics (instrument names, construct measured, number of items,

sub-scales, target population and rating options); and (3) psychometric

properties assessed (see Table 1). S.M. extracted all relevant data from

included studies, and J.D. checked the extracted data for accuracy

and completeness.

2.3 | Step 3: Evaluation of psychometric properties
of instruments

The psychometric properties of instruments were assessed for each

of the eight psychometric properties in three consecutive steps: Step

3.1 rating the result of single studies, Step 3.2 summarising the results

of all studies per instrument, and Step 3.3 grading the quality of evi-

dence on psychometric properties. All ratings were conducted by

J.D. and B.B. independently where after consensus ratings were

determined by discussion between both authors.

2.3.1 | Step 3.1: Rating the result of single studies

Rating the results of single studies was completed for each psycho-

metric property separately. The results of each psychometric property

(structural validity; internal consistency; cross-cultural validity\mea-

surement invariance, reliability; measurement error; criterion validity;

and hypotheses testing for construct validity) in each individual study

were rated as sufficient (above the quality criteria threshold: +); insuf-

ficient (below the quality criteria threshold: –); or indeterminate (less

robust data that do not meet the quality criteria:?) using the prede-

fined criteria for good psychometric properties (Prinsen et al., 2018;

see Supporting Information Appendix C1). The results of content

validity in each individual study were rated against the ten criteria for

good content validity (Terwee et al., 2018; see Supporting Information

Appendix C2).

2.3.2 | Step 3.2: Summarising the results of all
studies per instrument

All results on each psychometric property were qualitatively sum-

marised into overall ratings of the psychometric property per instru-

ment (Prinsen et al., 2018; Terwee et al., 2018). An overall sufficient

(+), insufficient (�), inconsistent (±) or indeterminate (?) rating was

given for each psychometric property per instrument, with a 75%

agreement rule used (Mokkink et al., 2018). That is, for an overall suf-

ficient (+) or insufficient (�) rating on a psychometric property, 75%

or more of the studies reporting the psychometric property must be

sufficient (+) or insufficient (�); otherwise for an overall inconsistent
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(±) rating, less than 75% of studies showed the same rating; and for

overall indeterminate (?) rating, all studies must be indeterminate (?).

For content validity, the overall ratings will be sufficient (+), insuffi-

cient (�) or inconsistent (±). An indeterminate overall rating (?) is not

possible because the reviewer's rating is always available, which will

be + or � or ±. If there are no content validity studies, or only content

validity studies of inadequate quality, and the instrument develop-

ment is of inadequate quality, the rating of the reviewers will deter-

mine the overall ratings. Indeterminate (?) ratings for development or

content validity studies will be ignored (Terwee et al., 2018).

2.3.3 | Step 3.3: Grading the quality of evidence on
psychometric properties

The quality of the evidence for overall ratings on each psychometric

property (structural validity; internal consistency; cross-cultural valid-

ity\measurement invariance, reliability; measurement error; criterion

validity; and hypotheses testing for construct validity) of an instru-

ment was graded as high, moderate, low or very low using a modified

Grading of Recommendations Assessment, Development and Evalua-

tion (GRADE) approach (Prinsen et al., 2018; see Supporting Informa-

tion Appendix E). The GRADE approach considers the initial quality of

evidence used for overall ratings to be high, but the evidence quality

is subsequently downgraded by one or more levels (to moderate, low,

or very low) if there are serious (one level down: �1), very serious

(two levels down: �2), or extremely serious (three levels down: �3)

concerns. The following four factors were considered in determining

the ratings: (a) risk of bias (limitations in the methodological quality of

studies: Step 2), (b) inconsistency of results (unexplained heterogene-

ity in results of studies: Step 3.2), (c) indirectness of evidence (evi-

dence from different populations than the targeted population in the

review), and (d) imprecision (a low total number of samples included in

the studies) (Mokkink et al., 2018). For example, for downgrading one

level (from high to moderate), only one factor is allowed to have a

serious concern (�1); for two levels (from high to low), either only one

factor with a very serious concern (�2) or two factors with serious

concerns (�1) is allowed; for three levels (from high to very low), one

factor with an extremely serious concern (�3), one factor with very

serious concern (�2), and one factor with serious (�1) to extremely

serious concerns (�3), or more than three factors with serious (�1) to

extremely serious concerns (�3) is allowed. Quality of evidence

was not graded when the overall rating was indeterminate (?) as

this indicates lack of robust evidence (Prinsen et al., 2018). Further

details on grading quality of evidence can be found in the COSMIN

manual for systematic reviews of instruments (Mokkink

et al., 2018) and the GRADE Handbook (Schünemann et al., 2022).

The quality of evidence for content validity was rated using the

modified GRADE approach (Terwee et al., 2018 see Supporting

Information Appendix F); high = high level of confidence;

moderate = moderate level of confidence; low = low level of confi-

dence; very low = very low level of confidence; NE = not evalu-

ated (instruments could not be retrieved).T
A
B
L
E
1

(C
o
nt
in
ue

d)

In
st
ru
m
en

t

(r
ef
er
en

ce
)

C
o
un

tr
y

C
o
ns
tr
uc

t

Su
b-
sc
al
es

(n
um

be
r
o
f

it
em

s)

N
um

be
r

o
f
it
em

s
R
es
po

ns
e
o
pt
io
ns

R
ec

al
l

pe
ri
o
d

Sa
m
pl
e

si
ze

St
u
d
y
p
o
p
u
la
ti
o
n

Sa
m
p
le

ag
e

P
sy
ch

o
m
et
ri
c

p
ro
p
er
ti
es

as
se
ss
ed

P
SI
-V

S-
ID

(M
aï
an

o

et
al
.,
2
0
0
9
,

M
aï
an

o

et
al
.,
2
0
1
1
)

F
ra
nc

e

F
ra
nc

e

P
hy

si
ca
ls
el
f-
co

nc
ep

t
G
lo
ba

ls
el
f-
w
o
rt
h

(2
)

P
hy

si
ca
ls
el
f-

w
o
rt
h
(2
)

P
hy

si
ca
l

co
nd

it
io
n
(2
)

Sp
o
rt
s

co
m
pe

te
nc

e

(2
)

P
hy

si
ca
l

at
tr
ac
ti
ve

ne
ss

(2
)P

hy
si
ca
l

st
re
ng

th
(2
)

1
2

6
-p
o
in
t
Li
ke

rt
:t
ha

t's

ju
st

lik
e
m
e;

no
t
at

al
l;
ve

ry
lit
tl
e;

so
m
e;

en
o
ug

h;
a
lo
t;

en
ti
re
ly
.

2
4
8
–

3
4
2

A
d
o
le
sc
en

ts
an

d
yo

u
n
g

ad
u
lt
s:
1
3
1
w
it
h
m
ild

ID
(IQ

b
et
w
ee

n
5
0

an
d
7
0
);
8
1
w
it
h

m
o
d
er
at
e
ID

(IQ

b
et
w
ee

n
3
5
an

d
4
9
);

an
d
1
1
w
it
h
se
ve

re

ID
(IQ

b
et
w
ee

n
2
0

an
d
3
4
).

1
2
–2

0
C
o
n
te
n
t
va
lid

it
y

St
ru
ct
u
ra
lv

al
id
it
y

In
te
rn
al
co

n
si
st
en

cy

C
ro
ss
-c
u
lt
u
ra
lv

al
id
it
y

R
el
ia
b
ili
ty

C
ri
te
ri
o
n
va
lid

it
y

C
o
n
st
ru
ct

va
lid

it
y

A
bb

re
vi
at
io
ns
:A

U
Q
U
E
I,
A
ut
o
qu

es
ti
o
nn

ai
re

E
nf
an

t
Im

ag
e;

C
A
P
E
,C

hi
ld
re
n'
s
A
ss
es
sm

en
t
o
f
P
ar
ti
ci
pa

ti
o
n
&
E
nj
o
ym

en
t;
C
H
E
Q
O
L-
2
5
,M

o
di
fi
ed

C
ze
ch

ve
rs
io
n
o
f
th
e
ch

ild
re
n
se
lf
-r
ep

o
rt
Q
u
al
it
y-
o
f-
lif
e
M
ea

su
re

fo
r
C
h
ild

re
n
w
it
h

E
pi
le
ps
y;

C
P
,c
er
eb

ra
lp

al
sy
;H

R
Q
o
L,
he

al
th
-r
el
at
ed

qu
al
it
y
o
f
lif
e;

ID
,i
n
te
lle
ct
ua

ld
is
ab

ili
ty
;I
D
D
,i
nt
el
le
ct
ua

la
nd

de
ve

lo
pm

en
ta
ld

is
ab

ili
ty
;I
Q
,i
nt
el
lig
en

ce
qu

o
ti
en

t;
N
R
,n

o
t
re
p
o
rt
ed

;P
SI
-V

S-
ID

,t
h
e
in
te
lle
ct
u
al
d
is
ab

ili
ty

ve
rs
io
n

o
f
th
e
sh
o
rt
fo
rm

o
f
th
e
ph

ys
ic
al
se
lf
-i
nv

en
to
ry
;Q

o
L,
qu

al
it
y
o
f
lif
e;

W
el
lS
E
Q
,W

el
l-
be

in
g
in

Sp
ec
ia
lE

du
ca
ti
o
n
Q
ue

st
io
nn

ai
re
.

6 MAGUIRE ET AL.
Published for the British Institute of Learning Disabilities  



2.4 | Step 4: Selection of instruments

The selection of instruments and recommendation of suitable instru-

ments for future use was based on combining overall rating results of

each psychometric property and grading results of evidence quality

for each property (Prinsen et al., 2018). Each instrument was classified

into three recommendation categories (Mokkink et al., 2018): (A) most

suitable (i.e., instruments with high-quality evidence for sufficient con-

tent validity—in any aspects of relevance, comprehensiveness, and

comprehensibility—and at least low-quality evidence for sufficient

internal consistency); (B) promising but need further validation studies

(i.e., instruments categorised not in A or C); and (C) not recommend-

able (i.e., instruments with high quality evidence for an insufficient

psychometric property). The review did not consider interpretability

(the degree to which clinical meaning can be assigned to an instru-

ment's quantitative scores or change in scores) and feasibility (ease of

use such a length, completion time, and access fee of an instrument)

to recommend the most suitable HRQoL and subjective wellbeing

instruments because neither interpretability nor feasibility are consid-

ered psychometric properties (Prinsen et al., 2018).

3 | RESULTS

3.1 | Step 1: Systematic literature search

In accordance with the PRISMA guidelines (Page et al., 2021), Figure 1

presents a flow chart detailing the studies identified during the litera-

ture searching and study selection (Step 2). The electronic literature

searches yielded 5134 studies. The identified studies from each data-

base were exported into Covidence and duplicates were removed,

reducing the number to 3802. S.M. and J.D. independently scanned

the 3802 article titles and abstracts in Covidence. Titles that men-

tioned HRQoL and subjective wellbeing measurement and indicated

that the study sample included children or adolescents with ID were

retained. Abstract summaries were also read in the screening phase to

provide background information and objectives of the study, eligibility

criteria, data sources and participant information. After the initial

screening phase and conflicts were resolved, 3771 of the 3802 stud-

ies were irrelevant. The inter reviewer agreement for title and abstract

screening between S.M. and J.D. was good (Altman, 1991): Weighted

κ = 0.690 (95% CI [�0.741, 2.121]). The remaining 31 relevant stud-

ies were assessed for eligibility by S.M. and J.D. reading the full texts.

Due to a range of reasons (see Figure 1), 24 articles were discarded,

reducing the number of included articles to six. The remaining six arti-

cles were read in full, with five self-report HRQoL and subjective well-

being instruments identified. Reference checking of the included six

full-text articles identified an additional study that met all inclusion cri-

teria. In total seven studies reported psychometric properties on five

self-report instruments used to measure HRQoL and/or subjective well-

being of adolescents with ID. The inter reviewer agreement for full-text

review between the S.M. and J.D. was good (Altman, 1991): Weighted

κ = 0.734 (95% CI [0.452, 1.016]).

3.2 | Characteristics of included studies and
instruments

This review identified five self-report instruments of HRQoL and sub-

jective wellbeing within an ID adolescent population across seven

studies; (1) Well-being in Special Education Questionnaire (WellSEQ;

Boström et al., 2016), (2) Modified Czech version of the children self-

report Quality-of-life Measure for Children with Epilepsy (CHEQOL-

25; Brabcova et al., 2014), (3) Autoquestionnaire Enfant Image

(AUQUEI; Cui et al., 2008, 2010), (4) Children's Assessment of Partici-

pation & Enjoyment (CAPE; Longo et al., 2014), (5) ID version of the

Short Form of the Physical Self-Inventory (PSI-VS-ID; Maïano

et al., 2009, 2011). Overall, the sample size of the studies ranged from

113 to 398 participants, and the age of participants ranged from 8 to

20 years. Studies came from Sweden, Czech Republic, China, Spain

and France. All but two instruments (CHEQOL-25 and CAPE) were

purposefully designed and evaluated for children, adolescents, or

young adults with ID. Longo et al.'s (2014) study included a sample of

children and adolescents with and without CP, and Brabcova et al.'s

(2014) study included a sample of children and adolescents with epi-

lepsy. Table 1 provides an overview of the characteristics of the five

instruments.

3.3 | Step 2: Methodological quality of included
studies

The methodological quality of the seven included studies was

assessed using the COSMIN Risk of Bias checklist (Mokkink

et al., 2018). An overview of the methodological quality ratings for

each study are displayed in Table 2. Among the psychometric proper-

ties, internal consistency (6/7) was most frequently assessed across all

studies. Over half of the studies included psychometric data on struc-

tural validity (5/7), construct validity (5/7), reliability (4/7) and content

validity (4/7). Two studies reported psychometric data on measure-

ment error, and only one study reported psychometric data on cross-

cultural validity and criterion validity. No information was retrieved on

responsiveness in any study. The inter reviewer agreement for quality

assessment of the included studies between J.D. and B.B. was good:

Weighted κ = 0.793 (95% CI [0.730, 0.856]). An appraisal summary of

the methodological quality for each psychometric property per instru-

ment are presented below:

3.3.1 | Well-being in Special Education
Questionnaire

Boström et al. (2016) developed and evaluated a self-report question-

naire (WellSEQ) on subjective mental health in a sample of 113 young

people (aged 12–18 years) with mild or moderate intellectual develop-

mental disorder (IDD) in Sweden. The methodological quality was

rated as: (1) ‘very good’ for internal consistency because adequate

sample size and methods were employed (i.e., internal consistency for
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each subscales calculated); (2) ‘adequate’ for reliability within a

3-week time period; and, (3) ‘doubtful’ construct validity as the

method used was not optimal.

3.3.2 | Modified Czech version of the children self-
report Quality-of-life Measure for Children with
Epilepsy

Brabcova et al. (2014) adapted and evaluated the psychometric

properties (internal consistency, structural and construct validity) of a

self-report QoL instrument (CHEQOL-25) with 250 children and ado-

lescents (aged 8–15 years) with epilepsy (sample included 20.8% with

a mild ID; IQ < 70) in the Czech Republic. The internal consistency

was found to be ‘very good’. The reliability was ‘adequate’ due to

using a less preferred analysis method (i.e., EFA and Spearman's corre-

lation), and construct validity was rated as ‘doubtful’ as a result of the

method used not being optimal. It is important to note that only

20.8% (n = 52) of the sample in this study had ID (mild; IQ < 70). The

data is not analysed or reported separately for those with or with-

out ID.

3.3.3 | Autoquestionnaire enfant image

Cui et al. (2008) developed a self-report HRQoL instrument (AUQUEI)

to assess subjective QoL in a population of Chinese children with

ID. Cui et al. (2010) adapted and investigated the psychometric prop-

erties of the AUQUEI in a sample of 168 school children (aged

8–18 years) with mild to moderate ID in China. In both papers, the

internal consistency was found to be ‘very good’ and the structural

validity was ‘adequate’ due to using a less preferred analysis method

(i.e., EFA and Rasch analysis).

3.3.4 | Children's assessment of participation and
enjoyment

The cross-cultural validity of the CAPE scale was evaluated by Longo

et al. (2014) in a sample of 199 children and adolescents with CP

(aged 8–18 years) who had either no (19.1%), mild (21.6%), moderate

(16.6%) or severe (42.7%) ID. It is important to note that for the par-

ticipants with severe ID, the CAPE was completed via proxy and the

analysis is not reported separately for ID sub-groups. Reliability (rated

as ‘adequate’) and construct validity (rated as ‘doubtful’) of the mea-

sure was explored across a 4-week period. Neither structural validity

nor internal consistency of this measure is reported.

3.3.5 | The ID version of the short form of the
physical self-inventory

The psychometric properties of the PSI-VS-ID were explored in two

studies that met the criteria for the review (Maïano et al., 2009,

Records identified from:

Databases (n = 5,134)

CINAHL (n = 1,897)

ERIC (n = 450)

Medline (n = 1,639)

PsycINFO (n = 1,148)

Citation searching (n = 1)

Records removed before screening:

Duplicate records removed (n = 1,333)

Records screened (n = 3,802) Records excluded (n = 3,771)

Reports sought for retrieval

(n = 31)
Reports not retrieved (n = 0)

Reports assessed for eligibility

(n = 31)

Reports excluded (n = 24):

Proxy report (n = 8)

Unavailable in English (n =1)

Age not appropriate (n = 7)

Participants do not have an ID (n = 6)

Secondary data (n = 1)

Qualitative study (n = 1)
Studies included in review (n = 7)

Identification of studies via databases and other methods
Id

en
ti

fi
ca

ti
on

Sc
re

en
in

g
In

cl
ud

ed
F IGURE 1 Preferred reporting items
for systematic reviews and meta-analyses
(PRISMA) flow diagram (Page et al., 2021).
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2011). Maïano et al. (2009) tested the factor validity and reliability of

PSI-VSF within a sample of 362 adolescents with mild to moderate ID

in France. More recently, Maïano et al. (2011) investigated the robust-

ness of the PSI-VSF psychometric properties in a new independent

sample of 248 adolescents and young adults with ID in France. In both

studies the structural validity, internal consistency and construct valid-

ity was found to be ‘very good’. Maïano et al. (2009) evaluated the

reliability and criterion validity which was rated as ‘very good’.
Maïano et al. (2011) assessed cross-cultural validity which was found

to be ‘very good’.

3.4 | Step 3: Psychometric properties and quality
of evidence of the instruments

Tables 3 and 4 summarise ratings for each psychometric property of

the included studies (Step 3.1). All data extracted from the seven

included studies was evaluated against the criteria for good psycho-

metric properties reported in each article (Prinsen et al., 2018; Terwee

et al., 2018). A summary of the rating criteria is presented in detail in

Supporting Information Appendices C.

Tables 5 and 6 present the overall ratings (Step 3.2) and the qual-

ity of evidence (Step 3.3) for each psychometric property per instru-

ment. The results of all included studies on each psychometric

property per instrument and their quality ratings are summarised in

Supporting Information Appendices D. Grades for quality of evidence

were reported in almost half of all overall ratings on psychometric

quality for all five instruments, while all other quality of evidence was

rated as NR due to no psychometric data reported or not evaluated.

Only one instrument reported overall ratings for all six psychometric

properties.

3.5 | Step 4: Recommendations for the most
suitable instruments to measure HRQoL and
subjective wellbeing

Table 7 provides recommendations for the use of self-report instru-

ments to measure HRQoL and subjective wellbeing of adolescents

with ID in the future. None of the instruments were rated as the most

suitable (category A); one instrument (PSI-VS-ID) was considered the

most promising but would require further validation studies; and four

instruments (WELLSEQ, CHEQOL-25, AUQUEI, CAPE) were not

recommendable.

4 | DISCUSSION

This systematic review summarised and critically evaluated the meth-

odological quality and psychometric properties of self-report instru-

ments used to measure HRQoL and subjective wellbeing of

adolescents with ID using COSMIN methodology. Our intention was

to provide an evidence-base that would help clinicians andT
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researchers when selecting instruments, based on the robust and

comprehensive consensus-based COSMIN criteria. In total we identi-

fied five instruments (PSI-VS-ID, WELLSEQ, CHEQOL-25, AUQUEI,

CAPE) which met the inclusion criteria for the review. The PSI-VS-ID

(Maïano et al., 2009, 2011) appears to be the most psychometrically

robust measure of subjective wellbeing for adolescents with ID, dem-

onstrating good internal consistency, structural validity, construct

validity, cross-cultural and criterion validity. However, the reliability

across both studies was inconsistent with evidence based on a small

sample size thus limiting the interpretation of this psychometric prop-

erty, and the content validity was inconsistent given lack of reporting

on all properties. Based on the results of this review, the evidence-

base for self-report instruments used to measure HRQoL and subjec-

tive wellbeing of adolescents with ID is limited and as such,

recommendations for use for each of the instruments are cautiously

provided.

4.1 | Methodological quality of the included
studies

For structural validity, two instruments (WellSEQ and CAPE) did not

report any psychometric data and one instrument (CHEQOL-25)

reported ‘doubtful’ study quality due to a less preferred factor analy-

sis method being employed (EFA). As structural validity is to test a fac-

tor structure of existing instruments (Mokkink et al., 2018),

confirmatory factor analysis or item response theory analysis are the

preferred methods in the COSMIN Risk of Bias checklist (Mokkink

et al., 2018). One instrument (WellSEQ) reported on all three psycho-

metric properties within the domain of reliability (Mokkink

et al., 2010a, 2010b). Four instruments (WellSEQ, CHEQOL-25,

CAPE, PSI-VS-ID) reported reliability, four instruments (WellSEQ,

CHEQOL-25, AUQUEI, PSI-VS-ID) reported internal consistency, and

two instruments (WellSEQ and CAPE) reported measurement error.

Given the lack of reporting on all three psychometric properties

makes it difficult to determine overall reliability for all instruments

comprehensibly. One instrument (PSI-VS-ID) reported criterion valid-

ity between adapted (Likert/Graphical) and original (long) versions.

Cross-cultural validity for different demographic groups was reported

for one instrument (PSI-VS-ID), with a very good score for study qual-

ity achieved. Hypothesis testing for construct validity was reported

for four instruments (WellSEQ, CHEQOL-25, CAPE, PSI-VS-ID) with

ratings of ‘very good’ (PSI-VS-ID) and ‘doubtful’ (WellSEQ, CHEQOL-

25, CAPE). Likewise, given the lack of reporting on all three content

validity properties (i.e., relevance, comprehensiveness, and compre-

hensibility) makes it difficult to determine overall content validity for

all instruments. Of the four studies reporting content validity studies,

all overlapped with the development studies and conducted either

item generation or cognitive interviewing. Two instruments

(CHEQOL-25 and AUQUEI) reported ‘very good’ rating, and two

instruments reported ‘adequate’ ratings (WELLSEQ and PSI-VS-ID).

Few content validity studies asked parents, caregivers or professionals

TABLE 3 Quality appraisal of the psychometric properties of each instrument.

Quality appraisal of the psychometric properties of each instrument

Study Instrument

Structural
validity

Internal
consistency Reliability

Measurement
error

Construct
validity

Cross-cultural
validity

Criterion
validity

Rating Rating Rating Rating Rating Rating Rating

Boström et al.

(2016)

WellSEQ NR � � NR + ? NR

Brabcova et al.

(2014)

CHEQOL-25 ? + + NR � ? NR

Cui et al. (2008) AUQUEI ? � NR NR ? ? NR

Cui et al. (2010) AUQUEI � + NR NR ? ? NR

Longo et al. (2014) CAPE NR NR � + � ? NR

Maïano et al.

(2011)

PSI-VS-ID + + NR NR + + NR

Maïano et al.

(2009)

PSI-VSF-ID (Likert) + + � NR + ? +

PSI-VSF-ID

(Graphical)

� + +

Note: Responsiveness was beyond the scope of this review. The psychometric properties was rated using the criteria for good psychometric properties

(Prinsen et al., 2018); + = sufficient; ? = indeterminate; � = insufficient; ± = inconsistent (in case of rating one more results per psychometric property

within a study, if <75% of ratings displayed the same scoring). Data and ratings on each psychometric property per study are available in Supporting

Information S2.

Abbreviations: AUQUEI, Autoquestionnaire Enfant Image; CAPE, Children's Assessment of Participation & Enjoyment; CHEQOL-25, Modified Czech

version of the children self-report Quality-of-life Measure for Children with Epilepsy; CP, cerebral palsy; NA, not applicable; NR, not reported (due to no

psychometric data reported); PSI-VS-ID, the intellectual disability version of the short form of the physical self-inventory; WellSEQ, Well-being in Special

Education Questionnaire.
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about relevance, comprehensiveness, and comprehensibility (i.e., how

easy it is for respondents to understand instrument items) of the

instruments as respondents lacked the required detail when reporting

on the methodology (e.g., insufficient reporting on study design and

results).

4.2 | Psychometric properties and quality of
evidence of the instruments

The evidence on structural validity is a prerequisite for interpreting

the evidence on internal consistency (Yoon et al., 2021). For example,

if results on structural validity demonstrate that a scale has three fac-

tors, internal consistency of each of those three subscales is more rel-

evant than that of the total scale. Of the four instruments reporting

evidence on internal consistency, two instruments (CHEQOL-25 and

PSI-VS-ID) displayed sufficient internal consistency, CHEQOL-25 with

moderate evidence (due to 20.8% of the sample with ID) for sufficient

validity and high Cronbach's alpha values, and PSI-VS-ID with high

evidence (due to good study quality and consistent results) for suffi-

cient structural validity and moderate Cronbach's alpha.

Two instruments (WellSEQ and CAPE) did not report any data on

structural validity, one instrument (CHEQOL-25) reported indetermi-

nate structural validity due to a less preferred factor analysis method

being employed (EFA), and one instrument (AUQUEI) reported incon-

sistent results on the factor structure between studies. One instru-

ment (PSI-VS-ID) reported high evidence for sufficient structural

validity.

Of the four instruments reporting evidence on reliability (test–

retest and interrater), two instruments (WellSEQ and CAPE) gained

insufficient overall ratings due to reporting of other reliability statis-

tics (WellSEQ) than the preferred reliability statistics (i.e., the intra-

class correlation coefficient) in the COSMIN criteria for good

psychometric properties (Prinsen et al., 2018). Although one instru-

ment (CAPE) reported ICC, reliability was rated as insufficient due to

the ICC below the criterion for good reliability. One instrument

(CHEQOL-25) displayed sufficient reliability but with moderate evi-

dence as a result of some evidence from a different population

(i.e., adolescents without ID), and one instrument (PSI-VS-ID) reported

inconsistent results on reliability between studies.

Evidence on the criterion validity of the PSI-VS-ID was sufficient

because the correlation between the adapted (Likert/Graphical) and

original (long) versions was over 0.70, which is the criterion for good

criterion validity (Cronbach, 1951). In addition, evidence for cross-

cultural validity was evaluated for the PSI-VS-ID with a sufficient rat-

ing overall.

Evidence on hypothesis testing for construct validity was evalu-

ated for all instruments except AUQUEI. Two instruments (WellSEQ

and PSI-VS-ID) reported sufficient hypothesis testing with moderate

(WellSEQ) and high (PSI-VS-ID) evidence. Two instruments

(CHEQOL-25 and CAPE) reported insufficient hypothesis testing with

high (CHEQOL-25) and low (CAPE) evidence. For evaluation of

hypothesis testing, two instruments (CHEQOL-25 and CAPE)T
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presented only a t value or F value to confirm the statistical signifi-

cance of the differences in scores between groups. As these two tests

depend on sample size and do not account for direction or magnitude

of difference, to address this weakness this review converted the

t value or F value to an effect size estimate (i.e., Cohen's d) showing

the direction and magnitude of differences between groups regardless

of sample sizes (Thalheimer & Cook, 2002). An effect size of 0.5 or

higher was used as criterion for sufficient hypothesis testing on group

differences (Yoon et al., 2021).

Given that content validity is the first psychometric property to con-

sider when selecting an instrument, the inadequate quality of evidence

on content validity makes it difficult to select the best instrument

(Terwee et al., 2018). All ratings on relevance, comprehensiveness, and

comprehensibility based on the development and content validity studies

were categorised as inconsistent. Due to these inconsistent study ratings,

most overall ratings on relevance, comprehensiveness, and comprehensi-

bility were determined based on reviewers' subjective opinion about the

content of instrument itself only. The findings indicate lack of evidence

on content validity or inappropriate methodological approaches used for

instrument development and content validity studies (Terwee

et al., 2018). Due to the inappropriate methodological approaches used

when developing new instruments and assessing content validity of the

instruments, evidence on the quality of relevance, comprehensiveness,

and comprehensibility was low or moderate. Therefore, findings from

this review indicate that evidence on the quality of content validity is

very uncertain.

4.3 | Recommendation of the instruments

COSMIN based standards advise that in order to recommend an

instrument, it should demonstrate any level of content validity and at

least low-level evidence for sufficient internal consistency (Prinsen

et al., 2018). None of the instruments included in this review met this

criterion, therefore we are unable to recommend any of these

instruments for use. One instrument (PSI-VS-ID) was considered to

have potential to be recommended for use but would require further

validation studies to assess the quality of the psychometric properties

and determine whether it could be recommendable (i.e., category A).

As a criterion for category A, content validity should be further evalu-

ated as a priority. While four instruments (WELLSEQ, CHEQOL-25,

AUQUEI, and CAPE) should not be recommended at all (i.e., category

C) due to high quality evidence for an insufficient measurement. Addi-

tional studies may change the assessment of the four instruments

from not recommended (category C) to promising (category B).

Future research studies in this area should make use of the COS-

MIN based standards for designing and reporting validation research

to ensure that the appropriate evidence-base is acquired for an instru-

ment to be recommended for use. None of the articles in this review

assessed the responsiveness of the instruments and future research

should seek to ensure that these instruments are suitably responsive

to assess HRQoL and subjective wellbeing of adolescents with

ID. Furthermore, the design and evaluation of a new standardised

instrument for use with this target group would be advantageous,

enabling the conduct of high-quality research.

4.4 | Strengths and limitations

Strengths of this review include the use of a robust, thorough and

consensus-based methodology and search filters for findings and

reviewing the evidence for psychometric properties of instruments.

As strongly recommended by the COSMIN guidelines, this review was

conducted by a multidisciplinary team consisting of psychologists with

relevant expertise and required knowledge to assess the quality of

measurement instruments (Mokkink et al., 2018). Limitations include

the inherent difficulty in developing self-report measures for individ-

uals with ID; there is little research on self-reported HRQoL and sub-

jective wellbeing experiences of adolescents with ID and further

research into this would be beneficial. One article included 42.7% of

TABLE 5 Overall quality of content validity and evidence quality per instrument.

Instrument

Relevance Comprehensiveness Comprehensibility

Overall quality of
content validitya

Quality of
evidenceb

Overall quality of
content validitya

Quality of
evidenceb

Overall quality of
content validitya

Quality of
evidenceb

WellSEQ + Moderate � Moderate + Moderate

CHEQOL-

25

+ Moderate � Low � Low

AUQUEI � Low � Low + Moderate

CAPE ? NE ? NE ? NE

PSI-VSF-ID + Moderate � Low + Moderate

Abbreviations: AUQUEI, Autoquestionnaire Enfant Image; CAPE, Children's Assessment of Participation & Enjoyment; CHEQOL-25, Modified Czech

version of the children self-report Quality-of-life Measure for Children with Epilepsy; NE, not evaluated (instruments could not be retrieved); PSI-VS-ID,

the intellectual disability version of the short form of the physical self-inventory; WellSEQ, Well-being in Special Education Questionnaire.
aThe quality of content validity (relevance, comprehensiveness, and comprehensibility) per study and content of instrument was rated using the criteria for

good content validity (Terwee et al., 2018): ? = indeterminate rating + = sufficient rating; � = insufficient rating; ± = inconsistent rating.
bThe quality of evidence for content validity was rated using the modified GRADE approach (Terwee et al., 2018); high = high = level of confidence;

moderate = moderate level of confidence; low = low level of confidence; very low = very low level of confidence.
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data gathered via proxy (Longo et al., 2014) and only 20.8% of the

sample had ID in another article (Brabcova et al., 2014), which may

have confounded the results of the psychometric properties assessed.

Information published in languages other than English were not

included; therefore, some findings on psychometric properties of

HRQoL and subjective wellbeing instruments published in other lan-

guages may have been overlooked. Finally, interpretability and feasi-

bility were outside the scope of this article because they are not

considered to be psychometric properties according to the COSMIN

taxonomy, even though these two instrument characteristics should

be considered when recommending the most suitable instruments

(Mokkink et al., 2018; Prinsen et al., 2018).

5 | CONCLUSIONS

This review evaluated the psychometric properties of five self-report

HRQoL and subjective wellbeing instruments using the COSMIN based

standards. Evidence concerning psychometric property was limited and

mostly of lower quality. Based on the available psychometric evidence,

this review illustrates that currently there is no self-report instrument

that can be recommended for use for the purpose of assessing HRQoL

and subjective wellbeing of adolescents with ID. Only one instrument

(PSI-VS-ID) was recommended as promising but requires further valida-

tion before any possible recommendations as most suitable instrument

may be made. Therefore, further validation work should focus on

ensuring self-report instruments used to assess HRQoL and subjective

wellbeing of adolescents with ID are sufficiently valid and reliable.

Future research studies in this area are warranted to develop, evalu-

ate and implement a new instrument designed to specifically assess

HRQoL and subjective wellbeing. Studies should also make use of

COSMIN based standards for designing and reporting validation

research to ensure that the appropriate evidence-base is acquired

for an instrument to be recommended.
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