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ABSTRACT

Purpose: (1) To identify measures used to evaluate the impact of caregiving among caregivers of persons
with stroke, spinal cord injury, and amputation; and (2) to systematically evaluate their clinimetric proper-
ties reported in validation studies.

Materials and methods: Two separate systematic reviews (Embase, PsycINFO, CINAHL, Pubmed/Medline)
were conducted. COSMIN guidelines were used to assess clinimetric properties and methodological qual-
ity of studies.

Results: (1) 154 studies published between 2008 and May 2019 were included, in which 48 measures
were used, mostly describing negative impact. Thirty measures were used only once and not further
described. (2) In general, structural validity, internal consistency, and hypothesis testing were often inves-
tigated. Reliability, cross-cultural and criterion validity to a lesser extent, and scale development and con-
tent validity were rarely described. Tests of measurement error and responsiveness were exceptional.
Most supporting evidence was found for the Zarit Burden Interview Short Form, Caregiver Burden Scale
and Positive Aspects of Caregiving Questionnaire.

Conclusions: There is a wide variety of impact of caregiving measures. The present study provided a
detailed overview of what is known about clinimetric characteristics of 18 different measures repeatedly
used in research. The overview provides clinicians a guidance of appropriate measure selection.
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» IMPLICATIONS FOR REHABILITATION

e C(linicians should be aware that information about measure development and clinimetric properties
for most measures used to assess impact of informal caregiving is incomplete.

e Most supporting evidence was found for the Zarit Burden Interview Short Form, Caregiver Burden
Scale and Positive Aspects of Caregiving Questionnaire.

e This overview of clinimetric properties provides clinicians guidance for selection of an appropri-
ate measure.

Introduction

Acquired brain injury, spinal cord injury, and amputation are
important diagnostic groups in medical rehabilitation. These three
diagnostic groups together represent nearly three-quarters of the
patients admitted to inpatient medical rehabilitation in the
Netherlands [1]. Over 90% of all people with physical disabilities
return to independent living in the community, either directly
from the hospital or after a period of inpatient rehabilitation.
Many of them, however, will need care or support and most of
this care is provided by informal caregivers. Informal caregivers
are persons, whether relatives or not, who provide unpaid care to
a person with disabilities. Informal caregiving is not simply an
imposition but arises from emotional bonds with the person with
disabilities [2,3]. Care provided by informal caregivers may include
practical tasks (e.g., ADL support, visiting a doctor, or arranging

exercises), but also emotional support (e.g., comforting or looking
after) [4]. Performing informal care may have negative and posi-
tive consequences for the informal caregiver. It is known that
many caregivers perceive high levels of caregiver burden on the
short term as well as on the long term [5-7], which often has
negative consequences for their health and well-being (quality of
life, physical, and psychological impact) [8], but also for the
patients [9], and society [10]. At the same time, providing care
may also have positive consequences, e.g., increased self-esteem
and mental health, feelings of rewards or meaningfulness, and
feeling of satisfaction [11,12].

In the scientific literature, the measures used to assess the
negative and positive impact of providing informal care are
diverse. In 2004, Visser-Meily et al. published a review of measures
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used to assess burden among informal caregivers of patients with
stroke [13]. These authors concluded that the many identified bur-
den scales all lacked sufficient evidence for reliability and
responsiveness.

Three more recent reviews published in 2012 [2], 2016 [3] and
2017 [14] provide overviews of tools to measure caregiving-
related consequences on health [2,3], quality of life [3] and feel-
ings of burden [14] among caregivers of elderly people [2,3] or of
patients with chronic conditions (in this case, Parkinson’s Disease,
heart failure, Multiple Sclerosis, and Chronic Obstructive
Pulmonary Disease) [14]. Although many different scales measur-
ing caregiving impact were described in these reviews, only lim-
ited information on the clinimetric properties of these scales was
reported. Users need information about the (dis)advantages and
clinimetric properties of the measures to be able to make well-
informed choices [14]. The use of valid and reliable measures is
important to reduce the chance that impact of caregiving will
be unnoticed.

In the present study, we aim to provide an overview of
recently (last decade) used measures to evaluate negative and
positive caregiving impact among caregivers of persons with
stroke, spinal cord injury or amputation. We focus on these diag-
nostic groups because measure use may be sample-dependent
and together these groups comprise a large part of the adult
rehabilitation population. Furthermore, we want to evaluate clini-
metric properties of the found measures in a comprehensive and
systematical way. Our research questions are the following:

e  Research Question 1 (RQ1): Which measures evaluating the
negative and positive impact of caregiving reported by infor-
mal caregivers of persons with stroke, spinal cord injury, and
amputation have been used in empirical studies published
between 2008 and 27 May 2019?

o Research Question 2 (RQ2): For the measures used in more
than one study: what are their clinimetric properties, as
described in validation studies of these measures published
before 3 June 2019?

Materials and methods

We followed the Consensus-based Standards for the selection of
health Measurement Instruments (COSMIN) methodology for sys-
tematic reviews of patient-reported outcome measures [15-17],
including the PRISMA statement (Supplementary Table S1) [18].
The protocol of this systematic review has been registered in the
International  Prospective Register of Systematic Reviews
(PROSPERO, ID: CRD42018094796).

RQ1

Search strategy RQ1

The electronic databases Embase, PsycINFO, CINAHL, and
Pubmed/Medline were systematically searched for the period
between 2008 and 2019 (27 May). The search string consisted of
three components - “caregiving,” “caregiver-reported negative
and positive impact of caregiving,” and an indication of
“diagnosis.” To develop our search strategy, an information spe-
cialist was consulted. The search string was adapted for the use
of different bibliographic databases. Details of the search string
are shown in Supplementary Table S2. Searches were restricted to
studies published in the English language. To make sure that no
relevant publications were missed, references of relevant publica-
tions were checked, as well as publications that used these rele-
vant publications as a reference (“cited-by” function).

Eligibility criteria RQ1

Publications were included when at least one measure was used
to assess the negative or positive impact of caregiving among
informal caregivers of adult (>18years) persons with stroke, spinal
cord injury or amputation. Informal caregivers had to have a min-
imum age of 18years and had to provide informal, not paid, care.
Publications were only included when at least 15 caregivers of
persons with stroke, spinal cord injury or amputation participated
in the study. The study was restricted to empirical studies written
in English, published in scientific journals (in print or online) and
published between 1 January 2008, and 27 May 2019.
Publications were only included if a measure was used that
includes a “caregiving component” in its questions, such as the
Caregiver Strain Index [19]. If only more general measures of dis-
tress or other outcomes of caregivers were used without the
“caregiving component”, e.g., the Hospital Anxiety and Depression
Scale [20,21], which items do not refer to caregiving, the publica-
tion was excluded. Publications were also excluded if only meas-
ures were used which do not include a negative or positive
evaluation, like measures used to assess objective burden in terms
of time spent, frequency and tasks, such as the Caregiver
Assistance Scale [22]. Measures which assess several dimensions
of impact were included if at least one dimension reflects subject-
ive perception, e.g., the Oberst Caregiving Burden Scale which
focus on time spent on caregiving tasks and caregivers percep-
tions of the difficulty of caregiving tasks [23]. Measures that
focused only on evaluation or use of professional care and serv-
ices, such as the Caregivers’ Satisfaction with Stroke Care
Questionnaire [24], or on caregivers’ knowledge (Caregiving
Knowledge Level Scale [25]), were excluded. Furthermore, in RQ1,
publications were excluded when a qualitative study, review or
validation study was reported, or when no full-text was available
in a situation where all needed information was not found in the
abstract. Variants of measures, e.g., modified, revised or expanded
versions, were counted as separate instruments.

Study selection RQ1

Reference management program Mendeley was used to merge all
retrieved publications into one main file and to remove dupli-
cates. The systematic literature review web application Rayyan
QCRI [26] was used for categorizing and labeling publications
based on title and abstract, and later on, full-text. Titles and
abstracts were screened by one reviewer (ES), with a double
check by another reviewer (CH) in the initial phase of screening.
Disagreements were discussed until consensus was reached and
the discussion was used to improve the screening process. In
total, 10% of the titles and abstracts were double checked. Given
the high level of interrater agreement (94.6% consensus, Kappa =
0.78) [27], we evaluated the 10% double check as sufficient.
Relevant publications were read in full-text (ES), again with a 10%
double check (CH) in the initial screening phase. The interrater
agreement in the full-text screening (96.3% consensus, Kappa =
0.91) was even better [27]. Therefore, again, we decided that a
10% double check was sufficient.

Data extraction RQ1

We made an overview of all identified measures, including names
of the authors, year of publication and number of studies in
which the measure has been used, including references.
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RQ2

Search strategy RQ2

For the second research question, a separate search was con-
ducted. The same databases were searched as we did in RQ1
(Embase, PsycINFO, CINAHL, and Pubmed/Medline). In the search
string, two components were combined: the name of the measure
and terms indicating clinimetric properties. For the first compo-
nent, all measures were included which have been used in at
least two studies found in RQ1. For the second component, we
used the sensitive PubMed, Embase and CINAHL (also adapted for
PsycINFO) search filters for finding studies on measurement prop-
erties of measurement instruments developed by the COSMIN
group [28]. Details of the search string are shown in
Supplementary Table S3.

Eligibility criteria RQ2

In RQ2, validation studies were included which reported clinimet-
ric properties of one or more of the included measures. Only full-
text articles, published in scientific journals (in print or online)
before 3 June 2019, and written in English were considered eli-
gible. We did not limit our search to specific diagnostic groups.
Publications were excluded when the measure was used as an
outcome instrument (not to validate the measure) or to validate
another measure [29]. Publications in which the development of
an included measure was described were included afterwards if
such a publication was not identified in the search.

Study selection RQ2

The study selection method of RQ2 was identical to the method
used in RQ1. The 10% double title/abstract and full-text screening
in the initial phase resulted in a good to very good interrater
agreement (respectively 99.0% consensus, Kappa = 0.93 and
90.9% consensus, Kappa = 0.62) [27]. Consensus and improvement
of the screening process were reached by discussion and, based
on the good interrater agreement scores, we evaluated a 10%
double check as sufficient.

Data extraction RQ2

We first compiled a table with the main characteristics of the
measures: construct, original target population, original mode of
administration, number of items, completion time, question
example, response categories, subscales, score calculation, score
interpretation, original language, available translations, and copy-
right. From all selected publications, we extracted information
about the study population (n, age and gender), study design,
administration mode, disease characteristics (disease, duration and
severity), background (caregiving setting, country and language),
response rate, distribution of scores, information about missing
items, and floor/ceiling effects. Extraction was conducted by one
author (ES).

Evaluation of measurement properties RQ2

All measurement properties reported in the included publications
were evaluated. We used definitions of measurement properties
as described in COSMIN guidelines (see Supplementary Table S4)
[15-17]. We used the Risk of Bias checklist for systematic reviews
of patient-reported outcome measures (as part of the COSMIN
guidelines) to evaluate the methodological quality of single stud-
ies [16]. A four-point rating system was used in which each clini-
metric standard was rated as “very good” (V), “adequate” (A),
“doubtful” (D), or “inadequate” (I). The overall rating of the quality
of each measurement property of each study was determined by
taking the lowest rating of any standard (i.e., the “worst score
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counts” principle). One author (ES) scored the checklist for the
found studies. Difficulties in scoring were discussed with all
authors. In the next step, we evaluated the results against
COSMIN criteria for good measurement properties. Each result is
rated as either ‘“sufficient” (4), ‘“insufficient” (-), or
“indeterminate” (?).

Data synthesis RQ2
After scoring the separate validation publications reporting clini-
metric properties, we summarized, rated and graded the overall
results for the different measures. For each measure, we decided
whether the results found in different studies were “consistent”
(“sufficient” (+) or “insufficient” (—)), “inconsistent” () or
“indeterminate” (?). Finally, the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) approach was
used to grade the quality of evidence [30]. Measurement proper-
ties were graded as “high” when we were very confident that the
true measurement property lies close to that of our findings.
Grading’s can be lowered to “moderate,” “low,” or “very low,”
based on concerns regarding (1) risk of bias (methodological qual-
ity), (2) inconsistency in results between studies, (3) imprecision
(refers to the total sample size of studies combined), and (4) indir-
ectness (differences in populations or context). Finally, to come to
evidence-based and transparent recommendations, measures
were categorized into three categories [15-171:
A.  Measures with evidence for sufficient content validity and at
least low quality for sufficient internal consistency.
B. Measures categorized not in A or C.
C. Measures with high-quality evidence for an insufficient meas-
urement property.

A-categorized measures will be recommended for use and
results obtained with these measures can be trusted. B-catego-
rized measures have potential, but require further research to
assess the quality of the measure. C-categorized measures will not
be recommended for use.

Results
Selection of studies RQ1

The search of RQ1 identified a total of 4865 publications. Removal
of duplicates, title, and abstract screening and full-texts screening
resulted in 192 included publications (see Figure 1).

In the 192 included publications, 221 times measures were
used which evaluated the negative or positive impact of provid-
ing care among informal caregivers (Table 1). Caregiving impact
measures were mostly used in research among caregivers of per-
sons with stroke (194 times), followed by spinal cord injury (26
times) and amputation (2 times). All publications describe 154 dif-
ferent studies in which 48 different measures were found, of
which 18 were used in at least two different studies.

Selection of studies RQ2

The search of RQ2 identified a total of 3013 publications reporting
validation studies. Addition of other references, removal of dupli-
cates, title/abstract, and full-text screening resulted in 96 included
publications (Figure 2). The 96 studies reported 101 measurement
validations since three studies reported the validation of two dif-
ferent measures and one study reported the validation of three
different measures.
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Records identified through
database searching
EMBASE: 2439; PsycINFO:
521; CINAHL: 670; Medline/

Additional records identified
through other sources
(n=0)

Pubmed: 1235
(n = 4865)

Identification

r

(n=2844)

Records after duplicates removed

Removed as duplicates
(n=2021)

r

Records excluded after
screening title and abstract

Screening

Records screened
(n = 2844)

(n=2527)
Population: 890, Design: 729,
Measured domain: 515,
Publication type: 362, <15

r

caregivers: 19, Language: 3,
No abstract/full text: 9

Full-text articles excluded

Eligibility

eligibility
(n=317)

Full-text articles assessed for

(n=125)
Measured domain: 73,
Population: 8, Design: 3, <15

r

caregivers: 6, Publication type:
30, Full text: 5

Included

Records included
(n=192)

Figure 1. Flowchart search and selection process RQ1.

Scale characteristics, feasibility, and interpretability

Table 2 reports general characteristics of the 18 measures which
were used in at least two different studies found in RQ1 (see
Supplementary Table S5 for a detailed version of Table 2). Most
measures examine negative caregiver impact (e.g., strain or bur-
den) and could be administered as self-report questionnaires. The
completion time ranges from a few to 20 min. For most measures,
total (sub-scale) scores are calculated by summing item scores,
where higher total scores indicate greater impact. The original
language of most scales is English.

Study characteristics RQ2

Table 3 provides information about the characteristics of the
included clinimetric studies. See Supplementary Table S6 for
detailed information per publication [19,77,84,89,126,130,150,174,
177,197,210,234,241,256-338]. The Zarit Burden Interview [89] and
its short form [126] were most often evaluated in clinimetric stud-
ies, followed by the Caregiver Reaction Assessment [210], the
Caregiver Strain index [19], and the Caregiver Burden Inventory
[150]. No validation studies were found for the Modified Pearlin
Burden Scale [170] and the Oberst Caregiving Burden Scale [23].
Sample sizes of the studies ranged from small (N=14) to very
large (N=1229). Age of the caregivers differed greatly, most care-
givers who reported caregiver impact were female. Measures of
caregiver impact were mostly studied in cross-sectional self-report
designs. Diseases of patients differed, but stroke and dementia

were most common. Information about response rate, missing
scores, and floor/ceiling effects was often not reported.

Measure development and content validity

Table 4 describes the methodological quality of the development
and the content validity of the measures. Publications reporting
measure development were not found for three measures (Carer’s
Assessment of Managing Index [235], Modified Pearlin Burden
Scale [170], and Oberst Caregiving Burden Scale [23]). In the
found publications, measure development was not described for
four measures, content validity not found for eight measures.
Based on the “worst score counts” principle of the COSMIN Risk
of Bias criteria, all of the measures scored “doubtful” or even
“inadequate” on methodological quality of measure development
and content validity. The terms “doubtful” and “inadequate” do
not mean that the measure is doubtful or inadequate, but that in
the interpretation of the findings awareness is required regarding
the “doubtful” or “inadequate” way in which the specific property
has been investigated.

Measurement properties

Tables 5 and 6 report summarized measurement properties results
for each measure, including an overall rating and an indication of
the quality of evidence based on a GRADE rating (see
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Additional records identified
through other sources
(n=28)

Removed as duplicates
(n=948)

Records excluded after

screening title and abstract
(n=1912)
No validation study: 1788,

Measure: 120, Publication type:
4

Full-text articles excluded

(n=65)
Measure: 31, No full text: 14,
Publication type: 13, No

validation study: 5, Foreign
language:2

Records identified through
database searching
EMBASE: 1497; PsycINFO:
g 61; CINAHL: 348; Medline/
= Pubmed: 1107
= (n=3013)
=
o
=
Y
Records after duplicates removed
(n=2073)
=11}
=
= Y
o
%—; Records screened
@ (n=2073)
oy
E Y
=0 . 5
= Full-text articles assessed for
eligibility
(n=161)
3
= h 4
2 Records included
(n=96)

Figure 2. Flowchart search and selection process RQ2.

Supplementary Table S7 for the results of separate publications
[19,77,84,89,126,130,150,174,177,197,210,234,241,256-338]).

Structural validity

The degree to which scores of a measure are an adequate reflec-
tion of the dimensionality of the construct to be measured, i.e.,
the structural validity [15-17], was often examined, mostly by fac-
tor analysis. However, ratings of structural validity were often low-
ered due to the absence of indicators of goodness of fit or due to
“inconsistent” findings in different studies. The Caregiver Burden
Scale [130], Positive Aspects of Caregiving Questionnaire [241]
and Zarit Burden Interview Short Form [126] showed “sufficient”
structural validity based on high quality. On the other hand,
“insufficient” structural validity was found for the Burden
Assessment Scale [174], Revised 15-item Bakas Caregiving
Outcomes Scale [197] and Zarit Burden Interview [89].

Internal consistency

Relatively much information is available about internal consistency
of measures: internal consistency was studied for fourteen of the
eighteen measures. Nevertheless, for many measures, the rating
of the internal consistency was “indeterminate” due to the
absence of evidence for “sufficient” structural validity. The
COSMIN guidelines state that for “sufficient” internal consistency,
besides Cronbach’s alpha(s) of >0.70, at least low-quality evidence
for “sufficient” structural validity is needed, or else the rating will
be “indeterminate” [15-17]. Positive Aspects of Caregiving

Questionnaire [241] and Relative Stress Scale [84] showed overall
“sufficient” results of high-quality evidence.

Cross-cultural validity

Cross-cultural validity was studied for only three measures. The
Caregiver Reaction Assessment [210] showed “sufficient” cross-cul-
tural validity with high-quality evidence in terms of language
(English, Chinese and Malay), group factors (disease and relation-
ship caregiver) and over time. Results for the Zarit Burden
Interview [89] were “indeterminate” due to lack of multiple group
factor analysis or differential item functioning analysis. Results
suggest cross-cultural validity for the Japanese, Hebrew, and
German version of the scale; however, the quality of evidence
was moderate. The Zarit Burden Interview Short Form [126]
showed “sufficient” cross-cultural validity for a Hebrew translation
(quality of evidence was rated as moderate).

Reliability

In general, results regarding test-retest reliability demonstrated
that most measures were “sufficiently” reliable. For only two
measures, the Caregiver Burden Scale [130] and Zarit Burden
Interview [89], the quality of evidence was rated as high.

Measurement error

The systematic and random error of a patient’s score that is not
attributed to true changes in the construct to be measured, i.e.,
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Table 7. Summary of ratings of 8 (maximum) psychometric properties.”
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Measure

Appraisal of Caregiving Scale (1991) [245]

Burden Assessment Scale (1994) [174]

Burden Assessment Schedule Modified (2010) [177]
Caregiver Burden Inventory (1989) [150]

Caregiver Burden Scale (1996) [130]

Caregiver Reaction Assessment (1992) [210]

Caregiver Strain Index (1983) [19]

Modified Caregiver Strain Index (2003) [77]

Carer Assessment Scale (1998) [234]

Carer's Assessment of Managing Index (1998) [235]
Modified Pearlin Burden Scale (1990) [170]

Oberst Caregiving Burden Scale (1991) [23]

Positive Aspects of Caregiving Questionnaire (2004) [241]
Relative Stress Scale (1982) [84]

Revised 15-item Bakas Caregiving Outcomes Scale (2006) [197]
Sense of Competence Questionnaire (1993) [225]

Zarit Burden Interview (1980) [89]

Zarit Burden Interview Short Form (2010) [126]

+2 +/7° -°
0 3 (moderate-high) 1 (high)
2 (moderate-high) 1 (moderate) 1 (low)
1 (low) 0 0
3 (moderate-high) 2 (moderate) 0
3 (high) 1 (high) 0
3 (moderate-high) 2 (very low-moderate) 1 (very low)
2 (moderate) 4 (very low-moderate) 0
2 (low-high) 2 (moderate-high) 0
0 0 0
0 2 (very low-moderate) 0
0 0
0 0 0
3 (moderate-high) 0 0
2 (low-high) 2 (low-moderate) 0
2 (high) 2 (moderate-high) 1 (high)
1 (moderate) 2 (moderate-high) 1 (moderate)
4 (moderate-high) 2 (moderate) 1 (low)
6 (low-high) 0 0

+ : “sufficient”; /7 : “inconsistent”; - : “insufficient”.
?Between brackets the GRADE level of evidence.

bRated clinimetric properties are: structural validity, internal consistency, cross-cultural validity/measurement invariance, reliability, measurement error,

criterion validity, hypotheses testing, responsiveness.

measurement error [15-17], was only evaluated in two scales,
both with very low-quality evidence.

Criterion validity

Criterion validity, defined as the degree to which the scores of a
measure are an adequate reflection of a “gold standard” [15-17],
was only evaluated for six measures. Results were “sufficient” and
with high-quality evidence for the Caregiver Burden Inventory
[150], Revised 15-item Bakas Caregiving Outcome Scale [197] and
Zarit Burden Interview Short Form [126]. The Caregiver Strain
Index [77] showed “sufficient” criterion validity of moderate qual-
ity. “Indeterminate” results (moderate quality evidence) were
found for the Zarit Burden Interview [89]. The Appraisal of
Caregiving Scale [245] showed “insufficient” criterion validity.

Hypotheses testing for construct validity (convergent,
discriminative, and known-groups validity)

Hypotheses testing was done in thirteen of the eighteen meas-
ures. Overall, hypotheses regarding construct validity were mostly
supported. Seven measures revealed “sufficient” construct validity
based on high-quality evidence (Burden Assessment Scale [174],
Caregiver Burden Scale [130], Caregiver Reaction Assessment
[210], Modified Caregiver Strain Index [77], Revised 15-item Bakas
Caregiving Outcomes Scale [197], Zarit Burden Interview [89], and
Zarit Burden Interview Short Form [126]).

Responsiveness

Few studies on responsiveness of the measures were found.
Results of two studies indicated responsiveness in sense of
hypotheses testing about scores before and after intervention.
Results indicate responsiveness for the Burden Assessment Scale
(moderate quality of evidence) [174] and the Zarit Burden
Interview (high quality of evidence) [89].

Overall results and recommendations for measure use

In line with the COSMIN guidelines, A-categorized (“sufficient”
content validity and at least low quality evidence for “sufficient”

internal consistency) measures should be recommended for use.
However, none of the measures were categorized as A, since
none of the measures showed “sufficient” content validity. The
Carer Assessment Scale [234], Modified Pearlin Burden Scale [170]
and Oberst Caregiving Burden Scale [23], were applied in empir-
ical studies for respectively 2, 3, and 8 times in the last decade
(RQ1), however, no information about measurement properties
was found for these scales (RQ2). For the Burden Assessment
Schedule Modified [177], only reliability was evaluated (“sufficient”
score, low quality of evidence). Based on the lack of clinimetric
information, no statements can be made about the quality of
these four scales. The Appraisal of Caregiving Scale [245] and
Revised 15-item Bakas Caregiving Outcomes Scale [197] had both
one “insufficient” rating of high-quality evidence, and therefore
were categorized as C and were recommended not to use. All
other measures were categorized as B, which means that they
may have potential, but more research is required. Table 7 gives
an overview of the number of measurement properties evaluated
and rated as “sufficient,” “inconsistent,” or “insufficient” per meas-
ure, including statements of the quality of the evidence.
“Sufficient” ratings based on relatively high-quality evidence and
absence of “insufficient” ratings were found for the Caregiver
Burden Scale [130], Positive Aspects of Caregiving Questionnaire
[241], and Zarit Burden Interview Short Form [126]. The Caregiver
Reaction Assessment [210] and the Zarit Burden Interview [89]
had also three “sufficient” ratings of high quality, but also had
“inconsistent” and “insufficient” ratings based on very low, low or
moderate quality evidence. Alternately “sufficient,”
“indeterminate,” and sometimes even “insufficient” (but based on
low to moderate quality evidence) results regarding measurement
properties were found for the Burden Assessment Scale [174],
Caregiver Burden Inventory, Caregiver Strain Index [19], Modified
Caregiver Strain Index [77], Carer's Assessment of Managing Index
[235], Relative Stress Scale [84], and Sense of Competence
Questionnaire [225].

Discussion

This article extends upon earlier reviews of measures used to
assess caregiver impact [2,3,13,14]. We provided an overview of
measures used in the last decade to evaluate negative and
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positive caregiving impact among informal caregivers of persons
with stroke, spinal cord injury or amputation (RQ1). We found 48
different caregiving impact measures, mostly measuring negative
impact. Only 18 measures were used in at least two studies. The
Caregiver Strain Index [19], Zarit Burden Interview [89], and the
Caregiver Burden Scale [130] were used most often. The second
aim was to systematically evaluate the clinimetric properties
reported in validation studies of the measures which were at least
used in two different studies (RQ2). The Caregiver Burden Scale
[130], Positive Aspects of Caregiving Questionnaire [241] and Zarit
Burden Interview Short Form [126] showed the most supportive
evidence. Overall we found that structural validity, internal con-
sistency, and hypotheses testing were often studied, whereas
measure development and content validity were often minimally
described, and tests of measurement error and responsiveness
were exceptional.

Measure development and content validity

In the last decade, significant progress has been made in estab-
lishing standards for measure development and testing, which
resulted in the development of standards like the COSMIN guide-
lines [15-17]. We used these guidelines to evaluate psychometric
studies mostly executed (long) before the guidelines were estab-
lished. As a result, most studies did not meet the high standards
of the guidelines. In particular, the methodological quality of
measure development and content validity were often rated as
“doubtful,” maybe mainly due to lacking or incomplete informa-
tion. COSMIN prescribes to apply a “worst score counts” principle.
This automatically resulted in ratings of “doubtful” or worse meth-
odological quality. Since measure development cannot be opti-
mized retroactively, it is not possible to improve this characteristic
of existing measures. Furthermore, in the COSMIN guidelines, con-
tent validity is considered as the most important property. For the
measures described in the present study this would mean that
none of the measures can be recommended for use. However,
with the awareness of changing insights over time, we instead
recommend to interpret the quality ratings regarding measure
development and content validity with caution and also take into
account findings regarding other (clinimetric) characteristics
of measures.

The need of closing gaps

Our study showed substantial knowledge gaps regarding clinimet-
ric properties of — sometimes extensively — applied measures to
assess caregiver impact. For recently developed measures it could
be argued that there was less time and opportunity to be care-
fully tested. However, also for the older measures information on
some clinimetric properties is largely lacking. Especially, respon-
siveness and measurement error have rarely been investigated.
This is alarming since reliable and responsive measures are
needed to successfully monitor caregiver impact and low respon-
siveness may result in incorrectly assessing interventions as inef-
fective. Therefore, we want to emphasize the importance to
conduct future research, in line with current standards, to be able
to close the existing knowledge gaps regarding clinimet-
ric properties.

Development of new measures

In the last two decades, many caregiving measures were devel-
oped (23 of the 48 found measures found in RQ1 were developed

in 2000 or later). This would not be a problem in a highly devel-
oped field in which new constructs are being investigated and
when measures are developed and tested regarding the current
standards. However, in accordance with a previous review, our
results showed that recently developed measures assess highly
similar constructs (e.g., burden) compared to older measures, that
many measures were used only once or just a few times, and that
many clinimetric shortcomings exist [2]. We recommend research-
ers who develop and publish new measures to always compare
their newly developed measure with more established measures,
to show what their new measure adds. Furthermore, with the
recent description of clear guidelines, it is now possible to report
scale development and to evaluate measurement properties of
existing measures in a standardized way. We strongly recommend
researchers to use such guidelines. This makes it easier for other
researchers and clinicians to objectively assess the quality aspects
of a measure. At this moment, low-quality evidence often relates
to incomplete descriptions, which limits objective evaluation.

Measure selection

Our study provided a clear overview of the currently available
knowledge with regard to measure development, content validity,
and measurement properties of measures used to assess caregiver
impact among caregivers of persons with stroke, spinal cord
injury, or amputation. Since most publications describing measure
development or investigation of measurement properties did not
meet the current high reporting standards, we cannot clearly rec-
ommend a specific measure to evaluate caregiver impact.
However, taken this into account, we think that the overview is
nevertheless valuable and useful, because it does help to distin-
guish measures based on a comprehensive quality assessment.
For measures evaluating negative caregiver impact, we found
most supportive evidence for the Zarit Burden Interview Short
Form [126] and the Caregiver Burden Scale [130]. The Positive
Aspects of Caregiving Questionnaire [241] revealed to be a rela-
tively good measure to evaluate positive caregiving impact.
Hopefully, our overview will help researchers and clinicians in
their selection of measures in addition to consideration of other
important aspects, e.g., conceptual considerations, practical
aspects like feasibility (e.g., completion time, costs, ease of admin-
istration), and interpretability (degree to which one can assign
qualitative meaning to quantitative scores or change in
scores) [15-17,339].

Limitations

In RQ1, we decided to focus on caregiving impact among care-
givers of persons with stroke, spinal cord injury and amputation,
because these groups comprise the largest part of the adult
inpatient rehabilitation population [1]. Therefore, we missed care-
givers of persons with progressive disabilities, like Multiple
Sclerosis and Amyotrophic Lateral Sclerosis. In RQ2 we did not
limit our search to specific diagnostic groups because we wanted
all available clinimetric information. In the interpretation of the
results, caution is advised when transferring results to specific
subgroups. Furthermore, in RQ2, we only searched for clinimetric
properties of the measures which were used in at least two
empirical studies in the last decade (RQ1). Therefore, recently
developed measures were less likely to be selected. In RQ2 we
only included publications which primarily focused on clinimetric
properties. However, sometimes results of empirical studies, e.g.,
randomized controlled trials or longitudinal studies, can be used



as evidence of certain clinimetric properties. In our search, we
missed these publications. However, it was practically not achiev-
able to screen all empirical studies in which one of the selected
measures was used for information that could be relevant from a
clinimetric point of view. Finally, in our evaluation of measure-
ment properties in RQ2, we did not report results for individual
subscales or items. The COSMIN guidelines describe that each
subscale of a multi-dimensional measure should be considered
separately [15-17]. We chose to report results at measure level
because most validation studies also report their findings only on
the level of total measures.

Strengths

By conducting this review, we obtained a clear overview of the
different measures used in the last decade to measure caregiver
impact among caregivers of persons with stroke, spinal cord
injury, or amputation, three main groups in clinical adult rehabili-
tation. Second, we used the COSMIN guidelines [15-17] in order
to evaluate clinimetric properties in a comprehensive and system-
atical way. By using this method, not only the findings itself but
also the quality of evidence underlying the findings are taken into
account, which resulted in weighted conclusions about clinimet-
ric properties.

Conclusions

Many measures have been developed and used in empirical
research to evaluate caregiver impact among caregivers of per-
sons with stroke, spinal cord injury, or amputation. The present
study provided a detailed overview of what is known about clini-
metric characteristics of 18 different measures repeatedly used in
research. The overview provides clinicians a guidance of appropri-
ate measure selection.
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