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List of abbreviations and glossary
Technical terms and abbreviations are used throughout this report. The meaning is usually clear from 
the context but a glossary is provided for the non-specialist reader. In some cases usage differs in the

literature but the term has a constant meaning throughout this review. 

List of abbreviations

ABS Adaptive Behaviour Scale

ADL Activities of Daily Living*

BDI Beck’s Depression Inventory*

BICRO-39 Brain Injury Community 
Rehabilitation Outcome Scales 
(39-items)

CI confidence interval*

CIQ Community Integration
Questionnaire*

ComQol-I5 Comprehensive Quality of Life 
Scale – Intellectual Disability

COOP/ Dartmouth COOP functional health
WONCA assessment charts/WONCA

CPD chronic physical disorders

CQOL Child Quality of Life Questionnaire

DIP Disability and Impact Profile

EDSS Expanded Disability Status Scale

EQ-5D EuroQol – 5 dimensions

FAMS Functional Assessment of 
Multiple Sclerosis

GOS Glasgow Outcome Scale*

HADS Hospital Anxiety and 
Depression Scale*

HRQL Health-Related Quality of Life

HTA Health Technology Assessment

HUI Health Utilities Index

ICC intraclass correlation coefficient

IQ intelligence quotient

LD learning disabilities

LLQ Laman & Lankhorst Questionnaire

LSI Life Satisfaction Index

LSS Life Situation Survey

MMSE Mini Mental State Examination

MOS Medical Outcome Studies

MRC Medical Research Council

MS multiple sclerosis

MS-QLI Multiple Sclerosis-Quality of 
Life Interview

MSQOL Multiple Sclerosis Quality of Life 
-54 54-item Scale

NHP Nottingham Health Profile

Oregon  Oregon Quality of Life 
QLQ Questionnaire (Interviewer

Rating Version)

OR odds ratio*

PASSING Program Analysis Service System
Implementation of Normalisation
Goals

PCRS Patient Competency Rating Scale

PD psychiatric disorders

QALY quality-adjusted life-year

QoL quality of life

QOL-Q Quality of Life – Questionnaire

Q-TWiST Extended Quality-Adjusted Time
Without Symptoms and Toxicity

QUAL-OT Quality of Life Scale – 
Occupational Therapist

QUOLIS Quality of Life Scale

QWB Quality of Well-Being Index

RCAS Resident Choice Assessment Scale

RCT randomised controlled trial*
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SD standard deviation*

SF-36 Medical Outcome Studies-Short
Form-36

SIP Sickness Impact Profile

SSQ Soweto Stroke Questionnaire

SWB Subjective Well-Being

TBI traumatic brain injury*

VAS visual analogue scale

*Used only in tables

Glossary
*Cognitive impairment For the purpose of this
review the term ‘cognitive impairment’ only
includes impairments due to acquired brain injury
(caused by stroke, trauma, MS or other causes)
or LD. LD was once described as ‘mental handi-
cap’ and is also referred to as ‘mental retardation’
in other countries. However, in the review the
term ‘learning disability’ refers to a particular
state of functioning that begins in childhood and
is characterised by limitations in both intelligence
and adaptive skills.

Concurrent validity The extent to which
instrument results agree with an independent
external criterion, that is, an independent
measure of the same variable as that which 
the instrument is investigating. 

Construct validity Refers to whether the instru-
ment results are in accord with present theories
concerning the relevant areas of research. For
example, do the resultant symptom patterns
concur with physiological theories or causality?
Construct validity may be assessed by comparison
of instrument data with the theories expounded
in the relevant medical literature. 

Content validity The extent to which the instru-
ment adequately probes the various aspects of
the area it is supposed to measure. This relates
to the idea of ‘completeness’ and is usually
tested by reference to clinical experience. 

Convergent validity The extent to which the
instrument relates to other variables and other
measures of the same construct to which it should
be related. For example, if our theory states that
anxious people are supposed to be more aware
of autonomic nervous system activity then scores
on the instrument of anxiety should correlate
with scores on a measure of autonomic awareness.

Criterion validity The extent to which the instru-
ment correlates with some other measure of 
the trait or disorder under study, ideally, a ‘gold 

‘gold standard’ which has been used and
accepted in the field. Criterion validity is
usually divided into two types: concurrent
validity (the criterion measure is assessed at 
the same time) and predictive validity (the
criterion measure will not be available until
some time in the future).

Cronbach’s alpha A coefficient that provides 
a measure of inter-item consistency (internal
consistency) within a scale, by describing how
well a group of items focuses on a single idea or
construct. Generally used for measures where
subjects respond to questions on a scale (1 to 3,
1 to 4, 1 to 5, etc.), Cronbach’s alpha can range
between 0 and 1. If a scale has an alpha above
0.60, it is usually considered to be internally
consistent. However, Cronbach’s alpha does not
indicate how well the scale has covered an idea.
Thus, a scale may have a high alpha (i.e. 0.70 or
higher) indicating that scale items focus on one
construct, but the scale may have only partially
covered the breadth of the construct.

Delphi method A method in which the opinion
of experts in the field is sought. The Delphi
method is dependent upon the judgement of
knowledgeable experts and utilises repeated
rounds of questioning, including feedback of
earlier-round responses, to take advantage of
group input while avoiding the biasing effects
possible in face-to-face panel deliberations. 
In the Delphi method, panellists respond
anonymously, preventing the identification 
of a specific opinion with any individual or
company. This anonymity also provides the
comfort of confidentiality, allowing panellists 
to freely express their opinions, and enabling
previous responses to be revised in subsequent
iterations after reviewing new information sub-
mitted by other panellists. All participants are
encouraged to comment on their own fore-
casts and on the combined panel results. 

continued
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This procedure reduces the effects of
personal agendas or biases and assists the
panellists in remaining focused on the
questions, issues and comments at hand.

Discriminant validity The extent to which the
instrument does not correlate with dissimilar, un-
related constructs. If our theory states that anxiety
is independent of intelligence, then we should
not find a strong correlation between the two.

Ease of usage Refers to the time necessary to
complete the instrument and the response
rates, with and without missing values.

Face validity The extent to which the instrument
looks as though it measures what it is supposed
to measure.
*General health status In this review these are
defined as instruments that determine an
individual’s perceived level of physical and
psychological functioning in relation to their
lifestyle. General health status can include
various domains of life, such as physical,
psychological, economical and social function-
ing, but for the purpose of this review, measures
should include at least the domains of physical
functioning and psychological functioning.
Other domains of life (e.g. occupational or
interpersonal) may be included in the measure.

General health status measures Instruments
that determine an individual’s perceived level
of physical and psychological functioning in
relation to their lifestyle.

Homogeneity (synonym: internal consistency)
Refers to the consistency of answers to items in
the instrument and often reported using
Cronbach’s alpha. 
*Instrument and measure In this review, these
terms are used interchangeably to describe the
general health status measures evaluated.

Internal consistency (synonym: homogeneity)
See homogeneity.

Inter-rater reliability The extent to which an
instrument provides the same results between
different observers or users of the instrument.
Different raters interviewing the same respon-
dents with a very short gap between interviews

ideally measure this. The most appropriate
measure of inter-rater reliability is the Kappa
coefficient of agreement. Simple correlation
analysis makes no allowance for chance agree-
ment. In contrast, Kappa takes chance agree-
ment into consideration and produces a 
coefficient between –1 and +1, negative values
indicating levels of agreement worse than chance. 

Learning disabilities (synonyms: mentally
retarded, mentally disabled) A particular state
of functioning that begins in childhood and 
is characterised by limitations in both
intelligence and adaptive skills. 

Patient–proxy agreement The extent to which
agreement exists between measures completed 
by the patients themselves and proxies such as
family members, carers, or health professionals.

Predictive validity The extent to which agreement
exists between instrument results and an indepen-
dent external criterion, which will not be available
until some time in the future. For instance, 
a college admission test should correlate with
the person’s performance on graduation. 

Reliability The extent to which a variable
apparently fluctuates as a result of errors of
measurement as opposed to real changes in 
the object of measurement itself. Basically there
are two types of reliability: internal consistency
and repeatability (test–retest reliability). 

Repeatability (synonym: Test–retest reliability)
See Test–retest reliability.
*Scale and subscale In this review, these terms
are only used to refer to the dimensions of
domains within a measure.

Skewness The extent to which a scale does 
not have a symmetrical distribution. If the 
scale is skewed to the right (high values are
over-represented) there is a ‘ceiling effect’, 
and if the scale is skewed to the left (low values
are over-represented) there is a ‘floor effect’.

Test–retest reliability The extent to which the
instrument provides the same results on the
same subjects on two or more occasions, with
the same or another observer, the subject of 
the test being in the same state of health.

* Definitions of terms used in this report
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Background
Currently there is a wide range of health status
measures that aim to assess general health status 
in people with cognitive impairment. However, 
the validity and/or applicability to this patient
group are largely unknown. This has implications
for the assessment of treatment outcomes and
rehabilitation, for prognostic purposes, for planning
services, and for determining the benefits and
adverse effects of health technologies targeted 
at these patient groups. 

Objectives

• To identify the general health status measures
that have been validated in patients with
cognitive impairment.

• To assess the extent to which these measures
have been validated.

• To draw out the implications of the findings for
the use of existing measures and for future
primary research in this area.

Methods

Selection criteria 
Studies that assessed general health status in
people with cognitive impairment due to acquired
brain injury (traumatic brain injury, cerebro-
vascular accident or multiple sclerosis (MS)) 
or learning disability (LD) were included in the
review. Studies that used general health status
instruments measuring only one general health
dimension, and studies that only featured
participants with cognitive impairment due 
to dementia were excluded.

Search strategy 
A wide range of relevant databases were searched
for studies on cognitive impairment, general
health status measures, and validation of health
status measures. A handsearch of general health
status bibliographies was also conducted.

Data were collected on the general health status
measure used, the population characteristics, aims
of the study, validity details, and conclusions.

Results
The review includes data from 71 studies, reported
in 83 separate publications. In total 34 different
general health status measures were described in the
83 publications, with the Sickness Impact Profile (SIP)
and the Short Form-36 (SF-36) the most frequently
used measures (20 and 19 studies, respectively).
These studies included a total of 98 instrument
validations, 52 of which definitely or probably
included people with cognitive impairment. Six
measures were extensively validated (quality scores
ranged from 0.25 to 0.5, on a scale from 0 to 1) in
studies in which more than 50% of the respondents
were people with cognitive impairment. A further
three measures were also validated in studies in
which more than 50% of the respondents were
people with cognitive impairment, but their level
of validation was more limited (quality scores
ranged from 0.1 to 0.2). 

Five measures were validated in studies in which
20–50% of the respondents were cognitively
impaired, which may limit their relevance to
participants with cognitive impairment (quality
scores ranged from 0.1 to 0.6). The SF-36 was also
validated in two studies in which 20–50% of the
respondents were cognitively impaired and the
quality score was 0.3.

Finally, nine of the measures were only validated in
studies in which less than 20% of the respondents
were cognitively impaired. For these measures it
was unclear whether the findings applied to people
with cognitive impairment. 

Conclusions 

Very few measures have been validated specifically
for cognitively impaired respondents. Studies
where at least 50% of the respondents were
cognitively impaired generally showed poorer
validity results compared with studies with fewer
cognitively impaired persons, indicating that
general health status measures designed for the
general population are not automatically suitable
for people with cognitive impairment. The few
measures that were specifically developed for
people with cognitive impairment also reported

Executive summary
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poor validity results. Therefore, there are no validated
instruments available for use in cognitively impaired
respondents; existing measures, specifically designed
for use in these populations, should be used 
with caution.

The most promising measure is the MS-Quality of
Life Interview (MS-QLI) for MS patients. The MS-
QLI was thoroughly validated in 300 MS patients
and the results were good, except for the ‘social
function’ subscale. However, only 20–50% of the
respondents in this study had cognitive impairment.

Most information on the validity of general health
status measures was found in studies among people
with LD. For these patients, six measures were
found that have been validated in a populations
where more than 50% of the respondents were
cognitively impaired LD patients.

Implications for practice

• Existing general health status measures should
be used with caution in individuals with
cognitive impairments.

• There is no evidence to indicate the most
suitable general health status measure for use in
economic evaluations of cognitive impairment.

• There is little evidence to support the validity 
of proxy assessments in cognitively impaired
populations.

Recommendations for further research

• There is a need for the development of new
general health status measures for cognitively
impaired people, particularly for people with
acquired brain injury due to stroke, MS or trauma.

• Existing general health status measures, such 
as the SIP, SF-36, the EuroQol – 5 dimensions

(EQ-5D) and the Nottingham Health Profile
need to be validated for people with cognitive
impairment. More research is needed into how
these existing measures could be modified so
that they are more suitable for people with
cognitive impairment.

• Currently there are no general health status
measures for cognitively impaired populations
available for use in economic evaluations. In
general, the EQ-5D and Health Utilities Index
were found to be superior, compared with 
other preference-based measures of health. The
validity of these instruments needs to be assessed
in cognitively impaired populations, as well as
the feasibility of using choice-based techniques
in people with cognitive impairments.

• Health status measures need to be validated 
for use by proxies in certain populations.

• Validity assessment of general health status
measurements for people with cognitive
impairment should be addressed in studies
specifically designed for this patient population.

• Objective validated psychometric tests or a
neurologist’s diagnosis should assess the level 
of cognitive impairment. Separate analyses
should be performed to assess the validity 
of the instrument for different levels of 
cognitive impairment.

• Validity assessment of general health status
measures should include information on the
choice of component items, sensibility,
consistency, accuracy and suitability. When there
is need for proxy assessments the instrument
should be assessed for patient–proxy agreement
and inter-rater agreement.

• Studies should include a large number of
respondents with different levels of cognitive
impairment, so that differences in the measure’s
validity for different groups of people with
cognitive impairment can be assessed.

Executive summary
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The need for general health
status measures
The measurement of general health status is
important because it indicates the extent to which
interventions really make a difference to a patient’s
overall life and helps to quantify the relative effects
of different interventions for different classes of
patients.1 Physiological measures provide information
to clinicians but are of limited interest to patients;
they often correlate poorly with functional capacity
and well-being, the areas which are most important
to patients. Another reason to measure general
health status is the commonly observed phenom-
enon that two patients with the same clinical
criteria often have dramatically different responses
to treatment.2

General health status measures, such as the Short
Form-36 (SF-36), multidimensional indices of quality
of life (QoL), and broad approaches to QoL in terms
of quality-adjusted life-years (QALYs) are important
for comparative studies aimed at informing health
policy planning decisions regarding the allocation of
scarce medical resources to different conditions and
interventions.1 The assessment of general health status
in patients with cognitive impairment is difficult. 

Traditionally, outcome assessment in this group has
focused on the assessment of levels of impairment
and disability, rather than on general health status
or general well-being. The presence of cognitive
and communication problems may have meant
that other outcomes which may be of importance
to these patients have been overlooked. Self-
reported outcomes in particular may be difficult to
obtain; as a result, relatively few studies in patients
with cognitive impairment have assessed general
health status. In trials which have done so, the
diminution of general health status may be under-
estimated, either for the reasons given above or
because existing measures that have been used are
simply inappropriate, or are insensitive to changes
in health-related functioning. In addition, studies
assessing general health status in certain relevant
patient or age groups have simply excluded patients
with cognitive impairment, perhaps because they
have difficulties in communicating. One way to
measure general health status in such patients is to
use proxies.

A relative, friend, the investigator, or any other
individual such as a carer, can fill the role of proxy.
Obviously proxy assessments may not accurately
reflect the individual’s own assessment of their
general health status, but where individuals are too
severely impaired to complete the assessment them-
selves, proxy assessments may be useful. The issue
of proxy assessment is therefore important but still
remains controversial, requiring further investigation.

In summary, although it is widely accepted that 
it is important to assess general health status in
cognitively impaired patients, there are many
unresolved issues, leading to questions about 
how assessment can be best achieved and what
additional primary research is required.

Existing health status measures in
people with cognitive impairment
While there is a range of general health assessment
tools for assessing health status, and other measures
that aim to assess this outcome in specific disease
conditions, the extent to which they can provide
valid indicators of outcome when applied to
cognitively impaired populations is unclear.
Cognitively impaired patients may differ in the
domains of functioning that they see as important,
and may differ in their outcome assessments. Often
their health and overall functioning are difficult to
assess because of the cognitive and communication
problems from which they suffer. Consequently
there are a number of studies that question the
issue of whether cognitively impaired individuals
can accurately report their own health.3,4 There-
fore, such assessments are more likely to be made
on their behalf by others, for example using
measures involving ratings by carers and health
professionals. However, these ratings also pose
problems through inaccurate reporting (i.e. due 
to a lack of carer introspection or bias in the carers
perspectives arising from their own high levels of
depression and anxiety).5,6

Previous research

In general, measures that have been used to date
have tended to be directed at disability, such as

Chapter 1
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impairment of psychological and physical
functioning. However, general health status and
other domains of functioning (e.g. social, sexual,
employment, activities of daily living and general
well-being) have remained relatively under-
investigated. In patients with cognitive impairment,
the assessments of clinicians and caregivers have
often been given greater prominence. In addition,
in many patients with cognitive impairment other
physical and mental health problems may co-exist,
such as anxiety and depression, and pain. These
may further affect an individual’s health status 
and increase their overall disability.

The issue of whether general health status measures
should be used in economic evaluations and
whether that information could be used in making
healthcare decisions are also important. A recent
systematic review on the issue made a distinction
between instruments that generate scores based on
people’s preferences (e.g. EuroQol – 5 dimensions
(EQ-5D)) and instruments that use arbitrary scor-
ing procedures (e.g. SF-36), identifying the former
as more suitable for use in economic evaluations.7

Such instruments can be used to generate health
state utilities, which can be used to calculate
QALYs, for use in cost–utility analyses.

Learning disability
To date the extent to which health status has been
investigated for individuals with learning disability
(LD) is somewhat variable. Some literature is
available on the assessment of physical health and
mental health (e.g. using the Psychiatric Assess-
ment Schedule for Adults with Developmental
Disability), but there has been little investigation 
of general health status. However, recently the
Health of the Nation Outcome Scale was adapted
for use in these patients. There have also been
several recent studies in patients with LD in the
UK, which have attempted to measure changes in
general health status associated with moving from
institutions into the community.8–11 One of these
was carried out in the context of an economic
analysis.11 These studies used a variety of methods
to assess general health status, including life-
experience checklists, questionnaires and interviews.

Acquired brain injury 
There are a number of instruments that attempt to
measure emotional and behavioural components
of health following acquired brain injury. In the
field of stroke, for example, there have been
several recent studies assessing the use of the
Health Utilities Index (HUI),12 the EQ-5D13 and
the Sickness Impact Profile (SIP).14 However, there
are a number of problems with these studies, as the

measures are often rather vaguely defined and 
not always validated for use within cognitively
impaired populations.15

The need for a review of health
status measures in patient with
cognitive impairment
In summary there are a range of health status
measures in current use, which aim to assess
general health status in people with cognitive
impairment. Although some studies have
investigated these in some detail, the validity
and/or applicability of most measures to patients
with cognitive impairment appear to be largely
unknown. However, this is an important issue for
the assessment of outcomes of treatment and
rehabilitation in these patients, for prognostic
purposes, for planning services, and for deter-
mining the benefits and adverse effects of health
technologies targeted at these groups. This review
therefore responds to a need identified by the
National Coordinating Centre for Health Tech-
nology Assessment (NCCHTA) for more information
on existing health status measures. The review aims
to assess the current state of knowledge in this
area, to provide guidance regarding the current
use of health status measures and to direct future
research in this area.

According to the 1988 Survey of Disability 
(Office of Population Censuses and Surveys),
1,475,000 persons in Great Britain have disabilities
in intellectual functioning, which accounts for
approximately 3.4% of the total adult population.
Data from a more recent longitudinal population
study, showed that 11% of men and 19% of women
in England and Wales, aged 65 years and over were
disabled (1.3 million people in total); 38% of these
were cognitively impaired.16

Cognitive impairment is most prominent in
conditions like dementia, LD and acquired brain
injuries. The Medical Research Council/Health
Technology Assessment (MRC/HTA) Dementia
Trials Development Group is currently undertaking
a study into the use of general health status
measures among people with dementia. Therefore
studies that only looked at dementia are excluded
from the current review. However, it is likely that
recent reports of the use of health status measures
in dementia will be of general relevance to this
review. Such reports include those from the
International Working Group on the Harmon-
ization of Guidelines for Trials in Dementia and
the MRC/HTA Dementia Trials Development
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Group.17 These are examined for issues of
relevance to the assessment of health status in 
LD, and acquired brain injury.

Objectives

• To identify the general health status measures
that have been used in cognitively impaired
patients with LD and acquired brain injury.

• To assess the extent to which these measures
have been validated for these patient groups.

• To look at the purposes for which these
measures have been used, and how valid 
they are for these purposes.

• To identify general health status measures that
have been used in cognitively impaired patients
for use in economic evaluations, and to assess
the extent to which these measures have been
validated for these patient groups.

• To draw out the implications of the findings for
the use of existing measures and for future
primary research in this area.

Expert panel

A panel of experts was formed (see acknowledge-
ments) to provide guidance on the scope of the
review and to advise on both clinical and method-
ological issues. Panel members were chosen for
their expertise in the fields of cognitive impairment,
stroke, multiple sclerosis (MS), health status
measurements, and clinimetrics. 

Throughout the project the expert panel provided
definitions for terms, such as ‘cognitive impairment’
and ‘general health status measurement’, in addition
to helping devise the protocol, search strategy and
the framework for the assessment of study validity.
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Included studies
Two reviewers independently assessed all of the
studies for inclusion in the review. Any disagree-
ments were resolved by discussion. In order to be
included in the review the studies had to fulfil
inclusion criteria for study type, study population
and outcome measures.

Study type

• Studies assessing general health status in people
with cognitive impairment In this review, general
health status was defined as an individual’s
perceived level of physical and psychological
functioning in relation to their lifestyle. General
health status can include various domains of life,
such as physical, psychological, economic and
social functioning. Measures should include at
least the domains of physical functioning and
psychological functioning. Other domains of life
(e.g. occupational or interpersonal) may be
included in the measure. As pain includes both
a physical and psychological dimension,
measures were included that contain measures
of pain and either physical or psychological
functioning. Instruments measuring only one
dimension of overall well-being or QoL were
also included.

Disease-specific general health status measures 
are included, but only if the measure was aimed 
at measuring general health status, as described
above. Finally, as non-validated measures are of
little interest for this review, we only included
measures that have been validated for at least one
of the relevant outcomes (see below).

The following types of study were also included:

• Studies mentioning third party reports on
general health status in people with cognitive
impairment (e.g. proxy assessments by relatives
or health professionals)

• Studies mentioning economic perspectives on
general health status in people with cognitive
impairment (e.g. valuation of health states)

• Dementia studies if they also included the
populations of interest (i.e. acquired brain
injury and LD).

Study population
Studies that assessed the validity of general health
status measures in people with cognitive impairment
due to acquired brain injury (caused by stroke,
trauma, MS or other causes) and LD, were included
in the review. LD was once described as ‘mental
handicap’ and is described in other countries as
‘mental retardation’. In this review LD is a particular
state of functioning that begins in childhood and 
is characterised by limitations in both intelligence
and adaptive skills. The search strategy takes
account of the differences in terminology. 

Outcome measures
The review only includes papers that assess or
report issues relating to the reliability and validity
of general health status measures. Feinstein
identified five steps in evaluating clinimetric tests.18

Within each of these steps different terms can be
used to describe the validity assessment. The review
only includes papers if they mention at least one of
the following terms (for definitions of the validity
terms see the Glossary, page ii):

• choice of component variables: instrument
construction, item selection, Delphi method

• sensibility: content validity, face validity,
feasibility, ease of usage

• consistency: reliability, reproducibility, test–
retest validity, generalisability, internal
consistency, homogeneity, Cronbach’s alpha

• accuracy: criterion validity, concurrent validity
• suitability: construct validity.

The study participants’ level of cognitive impair-
ment and to what extent the instrument’s validity
assessment had taken into account the level of
cognitive impairment were also considered.

Excluded studies

The following studies were excluded from the review:

• studies that used general health status
instruments measuring only one general health
dimension (i.e. only physical functioning,
psychological status, or pain)

• studies that only featured participants with
cognitive impairment due to dementia or

Chapter 2
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conditions strongly related to dementia
(Parkinson’s disease, Alzheimer’s disease or
Progressive Supranuclear Palsy). These studies
are currently included in a separate research
project conducted by Dr Subarjee and co-
workers, which examines the validity of health
status measures in people with dementia

Search strategy

The following databases were searched:

• MEDLINE (1966–1999/8)
• PsycLIT (1966–1999/6)
• EMBASE (1974–1999/8)
• CAB HEALTH (1983–1999/8)
• Dissertation Abstracts Online (1861–1999/8)
• CINAHL (1982–1999/6)
• Sociological Abstracts (1963–1999/6)
• Linguistics and language behaviour abstracts

(1973–1999/8)
• Health and Psychosocial Instruments (HAPI)

(1985–1998/12)
• Ageline (1965–1999/8)
• Japan Science & Technology – JICST-Eplus

(1985–1999/8)
• Pascal (1973–1999/8)
• Conference Papers Index (1973–1999/8)
• NTIS (1964–1999/8)
• Mental Health abstracts (1969–1999/8)
• The MAPI Institute’s International Health-

related Quality of Life Outcomes Database
(print-out received 19-5-1999)

• Nuffield Institute for Health, Outcomes
Activities database (searched)

• Econlit (1969–1999/7)
• HealthSTAR (1975–1999/8)
• Social Science Citation Index (BIDS)

(1981–1999/9)
• Science Citation Index (BIDS) (1981–1999/9)
• BibEc (Printed working papers in economics)

(searched 8-6-1999)
• Economics Working Paper Archive

(1993–1999/6)
• Internet Documents in Economics Access

Service (IDEAS) (searched 30-6-1999).

A range of general health status bibliographies were
also handsearched and these are recorded in appen-
dix 1. Reference lists of all the studies included
were manually searched to identify additional
trials, and members of the expert panel were asked
for any studies relevant for this systematic review.

The search process followed a typical pattern of
iterative testing. Each iteration produced studies of

interest, and further terms to enrich the strategy
(see appendix 2).

Data extraction

Data extraction was completed independently by
two reviewers and double-checked for accuracy.
Information on the following items was collected:

• instrument description
• sampling and population characteristics

(including the number of participants with
cognitive impairment)

• study design
• aims of the study
• results of the validity assessment (choice of

component variables, sensibility, consistency,
accuracy and suitability)

• conclusions about the measure and overall 
study conclusions.

All other measurements concerned with the
validation of measures were also collected and
described, including: 

• outcome measures relating to instrument
construction (e.g. factor analysis)

• consistency (e.g. Cronbach’s alpha)
• accuracy (e.g. Pearson’s correlation between 

the measure and some ‘gold standard’), and
• suitability (e.g. Pearson’s correlation between

certain domains of the measure and validated
concurrent measurements of that domain).

A copy of the data extraction form can be found in
appendix 3.

Assessment of study quality

The quality of included studies was assessed in order
to make judgements about the extent to which an
instrument has been validated in the studies, and
to undertake recommendations about the usefulness
and appropriateness of measures in specific popu-
lations. The quality assessment was not used to
include or exclude studies. Two reviewers inde-
pendently assessed the quality of each study and
any disagreements were resolved by discussion.

Level of cognitive impairment within
the study population
As an initial part of the quality assessment, studies
were first rated on the number of participants with
cognitive impairment. On this basis the studies
were divided into the following three groups:



Health Technology Assessment 2001; Vol. 5: No. 6

7

• more than 50% of respondents had cognitive
impairment, or separate analyses were included
for people with cognitive impairment 

• 20–50% of respondents had cognitive impairment
• less than 20% of respondents had cognitive

impairment, number not mentioned or unclear
(even after contacting the authors).

Level of validation within the study
Assessment was carried out using a self-developed
instrument with six dimensions, five of which were
derived from Feinstein’s guidelines on evaluating
clinimetric tests.18 The five quality dimensions
derived from Feinstein’s guidelines were as follows.

• Choice of component variables This dimension
was concerned with questions like:
– Where do the items come from?
– Are the questions based on existing measures,

clinical observations, expert opinion, or
patients’ reports?

– Is the measure based on a theory?
– Were items checked for high or low endorse-

ment frequency, restrictions in the range of
answers, comprehensibility and ambiguity of
phrases or possible offensive content?

• Sensibility Feinstein formulated criteria for what
he calls the sensibility of a measure, including
the applicability of the instrument, its clarity and
simplicity, likelihood of bias, comprehensiveness,
and whether redundant items have been included.
These criteria facilitate quantitative rating of 
an instrument’s face and content validity. Face
validity examines whether an instrument appears
to be measuring what it is intended to measure,
and content validity examines the extent to which
the domain of interest is comprehensively sampled
by the items, or questions in the instrument.

• Consistency For general health status measures,
consistency refers to having a high signal-to-
noise ratio. The goals of general health status
measures include differentiating between people
who have better general health status and those
who have worse general health status (a dis-
criminative instrument) as well as measuring
how much the general health status has changed
(evaluative instrument). For discriminative
instruments, the way of quantifying the signal-to-
noise ratio is called reliability. If the variability in
scores between patients (the signal) is much
greater than the variability within patients (the
noise), an instrument will be deemed reliable.
Reliable instruments will generally show that
stable patients have more or less the same
results after repeated administration (test–retest
reliability). For evaluative instruments, the
method of determining the signal-to-noise ratio

is called responsiveness. Responsiveness refers to
an instrument’s ability to detect change. 

• Accuracy Accuracy refers to whether the general
health status measure is really measuring what it
is intended to measure. Although no overall gold
standard for general health status measures
exists, instances occur where a specific target 
for a particular measure can be treated as a
criterion or gold standard. Under these circum-
stances, criterion validity is used to describe
whether the results correspond to those of the
criterion standard. Criterion validity is usually
divided into two types: concurrent validity
(where the criterion measure is assessed at the
same time) and predictive validity (where the
criterion measure will not be available until
some time in the future).

• Suitability Feinstein refers to suitability as
construct validity, that is the extent to which the
general health status measure is suitable for the
job for which it has been designed.18 A construct
is a theoretically derived notion of the domain(s)
to be measured. An understanding of the construct
will lead to expectations as to how the instrument
should behave if it is valid. Construct validity
compares the measure to other measures and
examines the logical relations that should exist
between a measure and characteristics of
patients and patient groups.

As the assessment of general health status in
cognitively impaired people often involves
assessments by third parties or proxies, it was
decided to add one further dimension to those
described above. 

• Patient–proxy or inter-rater agreement Patient–
proxy agreement refers to the extent to which
patient and proxy (family member, carer or
health professional) ratings of general health
status agree. The extent to which agreement
exists between different observers or users of the
instrument is referred to as inter-rater reliability.
Ideally different raters interviewing the same
respondents within a very short time period and
comparing their responses assess the latter. The
most appropriate measure of inter-rater
reliability is the Kappa coefficient of agreement.
Simple correlation analysis makes no allowance
for chance agreement. In contrast, Kappa takes
chance agreement into consideration and
produces a coefficient between –1 and +1,
negative values indicating a consistent
disagreement between raters.

The dimensions of patient–proxy agreement and
inter-rater agreement have been added to reflect
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the importance of these issues in the measurement
of general health status in cognitively impaired
individuals. It may be assumed that agreement
between patients and proxies and between different
raters shows the strength of the measure. However
it should be noted that agreement between two
people does not automatically make their judge-
ments more accurate. Therefore the outcomes of
patient–proxy and inter-rater agreement should 
be interpreted with caution. The scoring for each
of these dimensions was as follows and reflects
likelihood of bias:

• item not mentioned (0 points)
• item mentioned, but insufficiently described 

(1 point)
• item mentioned and described in full (2 points).

The total score for each study was derived from the
sum of each of the scores from the six quality criteria
(i.e. 0 to 2 points per criterion), divided by the
maximum score possible (i.e. 10 points for established
measures and 12 points for new measures not
previously validated). Where more than one 
study used the same measure a total score for the
measure was calculated by assessing the maximum
total score for each quality criteria (i.e. 0 to 2
points), combining those scores and dividing the
total by the maximum score possible (as above).

Quality scores were used in this report to reflect
the level of psychometric validation of the instru-
ment under investigation (i.e. how much of the
different facets of an instrument’s reliability and
validity have been reported) and its applicability to
cognitively impaired individuals. Therefore the
quality scores are not used in the traditional sense
to reflect the methodological validity of a study.
The quality scores are purely arbitrary. However,

where possible the data used to assign scores have
been clearly stated either in the text or in the
appendices, so the reader can check the decisions
and use their own judgement if they wish.

Analysis

Descriptive data on the construction of the health
instruments, information on the choice of comp-
onent variables, and information concerning the
sensibility of the measure were sometimes not
quantifiable; in these cases the data were analysed
in a qualitative manner.

The studies were initially categorised into the three
groups according to the number of cognitively
impaired individuals participating in the study.
Those studies with a greater number of cognitively
impaired participants (i.e. at least 20% of respon-
dents with cognitive impairment) and describing
an instrument with a more extensive level of valid-
ation (i.e. a quality score of 0.25 or more based on
all relevant studies) were discussed in detail. These
data were presented in two ways: first in terms of
the individual measures themselves and second,
according to the disease status of the study popu-
lation (i.e. stroke, MS, LD and brain injury). Both
sections present the same data, but this duplication
enables the reader to see what evidence is available
for a specific measure and which measures are
available for a specific population (see appendix 4
for details of included studies).

The remaining studies which had fewer cognitively
impaired participants (i.e. < 20%) or a limited 
level of psychometric validation (i.e. a quality 
score of < 0.25) were summarised in tabular form
(see appendix 5).



The results of the review are described below 
in the form of a narrative. An overview of the

included studies is presented along with a general
description of the quality of the studies and the
level of validation according to the criteria
outlined in the chapter 2. The data from eight
measures with quality scores greater than 0.25,
which were used in populations where at least 
20% of the individuals were cognitively impaired,
are then presented in further detail. These data
are presented in two different ways – the eight
measures are discussed individually and then the
same eight measures are grouped together and
discussed in terms of the four disease groups
(stroke, MS, LD and brain injury). In both cases
the same data are presented so the reader need
only look at the format most suited to their needs.

Throughout this chapter and chapter 4, ‘validity’
and ‘validation’ refer to the psychometric evalu-
ation of the measures. The quality of studies and the
quality scores awarded reflect the level of validation
in terms of how many of the six psychometric com-
ponents identified in chapter 2 were evaluated.

• A quality score of less than 0.25 indicates that
the level of validation was limited.

• A quality score between 0.25 and 0.40 indicates
that the level of validation was moderate.

• A quality score of more than 0.40 indicates that
the measure was extensively validated.

The terms limited, moderate and extensive are
used throughout the following sections. This
grading system and the quality score itself are
arbitrary, but they do provide an indication of the
extent to which the validity of the measure has
been examined. This is important when trying to
determine which data and general health status
measures are most likely to be applicable to
individuals with cognitive impairment.

Included studies

The search strategies identified 5987 candidate
publications. Two reviewers examined the titles and
abstracts of these publications independently. Full
reports of 665 references were then examined in
further detail. Eighty-three of the 665 references

met the inclusion criteria and data were extracted
from these reports. The 83 publications reported
data from 71 different studies. A total of 34 differ-
ent general health status measures were described
in the 83 publications, with the SIP and the SF-36
being the most frequently used measures (20 and
19 studies, respectively).

None of the studies identified in this review
specifically looked at the use of general health
status measures for economic evaluations. Although
98 validity assessments of a general health status
measure were reported in people with acquired
brain injuries and LD, only 52 of the validity assess-
ments were performed in populations definitely or
probably including people with cognitive impair-
ment, these are described in further detail in the
following section (see also appendices 4 and 6).
The remaining 46 validity assessments, performed
in populations that probably or definitely did not
include people with cognitive impairments, were
not included in the main analyses but have been
described in appendix 5.

To reflect their applicability to people with cognitive
impairment, studies were ranked according to the
possibility that they included people with cognitive
impairment, this yielded the following five
categories of studies.

• Definitely included Studies explicitly stated 
that people with cognitive impairment were
included, for instance by reporting a score for
cognitively impaired respondents (e.g. Mini
Mental State Examination (MMSE) < 24), or
studies reported separate scores for cognitively
impaired respondents.

• Probably included The level of cognitive impair-
ment was not explicitly stated, but either the
sampling procedure (<10% did not complete
the instrument) or the study aims (e.g. to examine
the response rate of a measure) suggested that
people with cognitive impairment were likely 
to be included.

• Unclear whether included Studies did not state
how many cognitively impaired persons were
included, or the non-response rate was between
10% and 20%.

• Unlikely to be included Studies did not state
how many cognitively impaired persons were
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included, but the high non-response (> 20%)
suggested it was unlikely that people with
cognitive impairment were included.

• Definitely not included People with cognitive
impairment were explicitly excluded from 
the studies.

Table 1 shows the likelihood that measures have
been evaluated in people with cognitive impairment. 

The SIP was included in the greatest number of
studies (n = 10), followed by the SF-36 (n = 8). The
NHP and EQ-5D measures were each included in
four studies, while the MSQOL-54, QoL-Index, Life
Satisfaction (Viitanen) scale, VAS-QoL, ComQol-I5,
QoL-Interview and LSS were included in two
studies each. The remaining measures (COOP/
WONCA charts, Life Satisfaction (Cantril’s ladder),
SWB, MS-QLI, PCRS, Oregon QLQ, LSI, CQOL,
QUOLIS, BICRO-39, QoL for MS and Ho’s QOL-
scale) were each included in one study.

A large number of the measures were validated 
in stroke patients (19 studies), 11 measures were
validated in MS patients and ten measures were
validated in patients with LD and acquired brain
injury. One of the studies that assessed both the
SWB scale and the Life Satisfaction (Cantril’s
Ladder) scale, included patients with stroke, 
MS and cognitive impairment.19

Most studies assessed the validity of measures in
populations based in the USA (n = 19) and the 
UK (n = 14). The other studies were carried out in
The Netherlands (n = 5), Canada (n = 4), Australia
(n = 2), Finland (n = 2), Hong Kong (n = 2), Italy
(n = 2) and Sweden (n = 2).

Six instrument validations were published in 1999,
eight in 1998 and 15 in 1997, therefore more than
half were published during the past 3 years. The
number of publications in earlier years were as
follows: 1996 (n = 2), 1995 (n = 7), 1994 (n = 5),
1992 (n = 1), 1990 (n = 1), 1989 (n = 1), 1988 
(n = 3), 1987 (n = 1), 1986 (n = 1), and 1984 (n = 1).

None of the studies specifically examined the use
of general health status measures in economic
evaluations. The two most important instruments
identified in the review by Brazier and co-workers
were the EQ-5D and the HUI.7 However, none of
the studies in this review evaluated the HUI. Two
studies using the EQ-5D were identified, but both
included populations with only limited numbers of
cognitively impaired persons (i.e. < 20%), and so
little can be concluded from these studies (see
appendix 6 for further details).

The number of patients in which measures were
validated varied between studies from 1520 to
5279.19 Twenty-seven validity assessments included
fewer than 100 participants, while 13 included
between 100 and 299 participants. Twelve 
validity assessments were performed in 300 or
more participants. 

Quality of included studies

The quality scores for each individual study are
described in appendix 7. Most studies had very low
quality scores. In most cases this was due to the fact
that the studies were not specifically designed to
assess the validity of the general health status
measure(s) used, but rather some items of validity
were assessed in the process of the study. In total,
52 validity assessments were identified. In seven
cases the same validity assessment was described in
multiple publications. In such cases the quality
score was based on all of the relevant publications.

The studies reported in appendix 7 are first
grouped according to the likelihood that they
include respondents with cognitive impairment
and then the measure that they evaluate. Quality
scores are assigned to each individual study, and
where a measure has been validated in more than
one study a cumulative quality score across all
studies for that measure is presented.

Scores on the quality assessment ranged from 0 to 1.
The total number of points was divided by ten for
existing measures and 12 for new measures (where
points were added for the description of the choice
of component variables). A large number of mea-
sures (nine out of 23) scored 0.25 or less, and
eight measures scored 0.5 or more. These in-
cluded: the ComQol-I521,22 where more than 50%
of the respondents were cognitively impaired; the 
MS-QLI23 and the SIP14,23,24 where 20–50% of
respondents were cognitively impaired; and the
BICRO-39,25 SF-36,15,26–29 SIP,30–36 EQ-5D,13,26,27,37

MSQOL-5438,39 and LSS40 validated in populations
where less than 20% were cognitively impaired.
Four of these measures were new (ComQol-I5, 
MS-QLI, BICRO-39 and MSQOL-54).

Level of validation of general
health status measures
Studies including 50% or more of
respondents with cognitive impairment
Nine (out of 23) measures were validated in
studies where 50% or more of the respondents
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TABLE 1  Number of instruments found in 83 publications presented in order of the number of studies and the certainty that
population includes people with cognitive impairment (number of participants included)

Total no. of Population includes people with cognitive impairment
instruments

Definitely Probably Unclear Unlikely Not

SIP 20 7 (1365) 3 (177) 9 1

SF-36 19 4 (628) 4 (2514) 7 3 1

NHP 7 1 (96) 3 (293) 1 2

EQ-5D 5 4 (2399) 1

MSQOL-54 5 2 (204) 3

QoL-Index MS 3 2 (61) 1

Life Sat. (Viitanen) 3 2 (19) 1

VAS-QoL 3 1 (92) 1 (96) 1

DIP 3 3

ComQol-I5 2 2 (430)

QoL-Interview 2 2 (232)

LSS 2 1 (120) 1 (153)

COOP/WONCA 2 1 (84) 1

FAMS 2 1 1

Life Sat. (Cantril) 1 1 (5279)

SWB 1 1 (5279)

MS-QLI 1 1 (300)

PCRS 1 1 (53)

Oregon QLQ 1 1 (50)

LSI 1 1 (48)

CQOL 1 1 (26)

QUOLIS 1 1 (10)

BICRO-39 1 1 (235)

QoL for MS 1 1 (171)

Ho’s QoL 1 1 (109)

Farmer QoL Index 1 1

HUI 1 1

Q-TWiST 1 1

QOL-Q 1 1

QWB 1 1

SSQ 1 1

Danish LLQ 1 1

QUAL-OT 1 1

Utility Assessment 1 1

TOTAL 98 33 19 33 8 5

NHP, Nottingham Health Profile; MSQOL-54, Multiple Sclerosis Quality of Life 54-item Scale;VAS, visual analogue scale;
DIP, Disability and Impact Profile; ComQol-I5, Comprehensive Quality of Life Scale – Intellectual Disability; LSS, Life Situation Survey;
COOP/WONCA, Dartmouth COOP Functional Health Assessment charts/WONCA; FAMS, Functional Assessment of Multiple
Sclerosis; SWB, Subjective Well-Being scale; MS-QLI, Multiple Sclerosis – Quality of Life Interview; PCRS, Patient Competency Rating
Scale; Oregon QLQ, Oregon Quality of Life Questionnaire; LSI, Life Satisfaction Index; CQOL, Child Quality of Life Questionnaire;
QUOLIS, Quality of Life Scale; BICRO-39, Brain Injury Community Rehabilitation Outcome Scales (39-items); Q-TWiST, Extended
Quality-Adjusted Time Without Symptoms and Toxicity; QOL-Q, Quality of Life – Questionnaire; QWB, Quality of Well-Being index; SSQ,
Soweto Stroke Questionnaire; LLQ, Laman & Lankhorst Questionnaire; QUAL-OT, Quality of Life – Occupational Therapist
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were cognitively impaired. The SF-36 was validated
in 71 LD patients, 85% of whom were illiterate 
and 48% of whom had no or only partial verbal
communication skills.41 The ComQol-I5 was
validated in 430 LD patients; their Slosson age
equivalent was 5.4 years (range, 2.7–9.3).21,22

The LSS was validated in 120 LD patients, 50% 
of whom were severely or profoundly affected.42

The SWB and Life Satisfaction (Cantril’s ladder)
were validated in 5279 patients with MS, stroke 
and cognitive impairment; patients with an 
MMSE score of less than 17 were excluded, but
data on a subgroup of patients with an MMSE
score of less than 24 were described.19 The VAS-
QoL was validated in 92 brain injury patients,
whose cognitive status was assessed by a neuro-
logist and self-report.43 The LSI was validated in 
48 LD patients, whose mean overall age equivalent
was 7.92 years.44 The CQOL was validated in 
26 LD patients, whose intelligence quotients 
(IQ) were lower than 70 (most <50).45 The
QUOLIS was validated in ten LD patients, four 
of whom had mild, two moderate and four 
severe disability.46

Studies including 20–50% of
respondents with cognitive impairment
Five other measures were validated in studies
where 20–50% of the respondents were cognitively
impaired. The MS-QLI was validated in 300 MS
patients, one-third of whom had severe neuro-
logical impairment.23 In the same study the SIP 
and SF-36 were used as comparisons for the MS-
QLI. The NHP was validated in two studies. One
included 96 stroke patients, 28% of whom had 
an MMSE score of 24 or less. The SF-36 was also
validated in this study.47 The other study included
82 stroke patients, 10% of whom had severe
problems with orientation, 15% had considerable
problems and 23% had moderate problems, as
assessed using the London Handicap Scale.48

The SIP was validated in three studies including
20–50% cognitively impaired respondents. The
first study has been mentioned above.23 The
second study included 437 stroke patients, 108 
of whom had cognitive impairment, and proxies
(family members) completed their SIP. These data
are presented with proxy assessments of 228 stroke
patients without cognitive impairment.14 The third
study included 20 brain injury patients, who 
were described as having cognitive and memory
difficulties, but there were 25 (out of 45) drop-
outs.24 The COOP/WONCA charts were validated
in 84 stroke patients, 80% of whom had normal
speech.49 The Oregon QLQ was validated in 
50 LD patients, 29% of whom were severely or
profoundly disabled.50

Studies including less than 20% of
respondents with cognitive impairment
The SIP,30–36 SF-36,15,26–29 NHP,34,51 EQ-5D,13,26,27,37

MSQOL-54,38,39 QoL-Index MS,52,53 Life Satisfaction
(Viitanen),20,54 VAS-QoL,55 QoL-Interview,56,57

LSS,40 PCRS,58 BICRO-39,25 QoL for MS29 and Ho’s
QoL59 were validated in 22 studies of populations
in which less than 20% of the respondents were
cognitively impaired. Most studies did not report
any information on the level of cognitive impair-
ment of the respondents. In other studies the
level of cognitive impairment was clearly stated.
For instance, the MSQOL-54 was validated in 
204 MS patients – the mean MMSE score was 
26.9 (range, 14.6–30.3), and 9% (n = 18) had an
MMSE-score of 23.8 or less;38,39 and the QoL-Index
MS was validated in 61 MS patients – 41% had no
cognitive disturbances and 43% had cognitive
disturbances that did not intervene with their 
daily activities, as assessed using the Incapacity
Status Scale.52,53

The BICRO-39 was validated in 235 brain injury
patients but the level of cognitive impairment 
was not reported.25 As the level of validation 
was quite extensive in this study (quality score,
0.67) the authors were contacted for further
information. The authors replied that many, 
if not most, of the participants had some degree 
of cognitive impairment, but it would be impos-
sible to say how many. Therefore this study was
rated as having less than 20% of respondents 
with cognitive impairment.

The MS-QLI (validated in a population where
20–50% of the respondents were cognitively
impaired) was thoroughly assessed for the choice
of component items, as was the BICRO-39 to some
extent. However, none of the other new measures
acquired any points on this dimension.

Consistency was assessed in all of the measures
(except for the VAS-QoL) validated in studies 
that included more than 50% of respondents with
cognitive impairment, and in 70% of the measures
overall. Consistency was nearly always assessed
using internal consistency and sometimes by 
using test–retest validity, or both. 

None of the studies in which more than 50% 
of respondents were cognitively impaired assessed
the sensibility and accuracy of the measures.
Overall, sensibility and accuracy were assessed in 
26% and 13% of studies, respectively. Accuracy 
was not reported mainly because there was no 
gold standard available for general health status
measurement, therefore comparisons with other



Health Technology Assessment 2001; Vol. 5: No. 6

13

measures were judged as convergent or discriminant
validity (suitability).

Five of the nine measures evaluated in studies where
more than 50% of the respondents were cognitively
impaired, were to some extend validated for suita-
bility. Overall, 72% of measures were assessed on
suitability. Twenty-eight per cent of these measures,
and three out of the nine measures evaluated in
studies in which more than 50% of respondents
were cognitively impaired, were validated for
patient–proxy agreement or inter-rater agreement.

As mentioned previously, the goals of general health
status measures include differentiating between
people who have better general health status and
those who have a worse general health status 
(a discriminative instrument), as well as measuring
how much the general health status has changed
(evaluative instrument). No assessments on the
responsiveness of measures were found and there-
fore there were no indications as to the instrument’s
ability to detect change.

Detailed results of validity
assessments for general health
status measures
The instruments described below (ComQol-I5,21,22

SF-36,23,41,47 LSI,44 LSS,42 CQOL,45 QUOLIS,46

SIP,14,23,24 and MS-QLI23) had a quality score of 0.25
or higher (i.e. they were validated using at least two
of the specified criteria), and at least 20% of their
respondents were cognitively impaired. This scoring
system is purely arbitrary and reflects the level of
validation, so these eight measures may not neces-
sarily be the best or most appropriate measures 
for cognitively impaired individuals. The actual
suitability of the measures is dependent on the
outcome of the validity assessments, which are
reported below. However, from the data retrieved,
these eight measures are most likely to reflect the
current status of general health status measure-
ment in cognitively impaired people (see appendix 5
for details of the remaining studies).

As previously stated, identical data are presented in
both of the following sections (Individual general
health status measures and Health status measures
within specific patient groups) and so readers need
only refer to the section which is most appropriate
to their requirements.

Further details of how to obtain more information
about these eight instruments are given in
appendix 8.

Individual general health status
measures
ComQoL-I5
The ComQol-I5 is a multidimensional instrument
which includes seven domains:

• material well-being
• health
• productivity
• intimacy
• safety
• place in community, and
• emotional well-being.

Each domain has an objective and a subjective
component. The measurement of each objective
domain is achieved by obtaining an aggregate score
based on the measurement of three objective indices
relevant to that domain, for example ‘material well-
being’ is measured by an aggregate score of income,
type of accommodation and personal possessions.
The measurement of each subjective domain is
achieved by obtaining a satisfaction score of that
domain which is weighted by the perceived
importance of the domain for the individual.

The measure was validated in three studies that
included a total of 430 patients with LD.21,22 None
of the studies assessed the instrument in terms of
choice of component variables and sensibility. 

Consistency
Consistency was assessed by internal consistency and
test–retest reliability. Internal consistency of the
objective scales, as measured by Cronbach’s alpha,
including 430 patients with LD was as follows: 

• material well being = 0.14
• health = 0.64
• productivity = 0.35
• intimacy = 0.45
• safety = 0.56
• community = 0.15
• emotional well-being = 0.42
• total objective scale (21 items) = 0.56.

Subjective data showed that for the seven compo-
nents combined, Cronbach’s alpha was 0.48 for
importance, 0.65 for satisfaction, and 0.68 for
‘importance × satisfaction’.

Test–retest reliabilities were generally high at 1–2
weeks, with the exception of the ‘importance of
intimacy’ and ‘satisfaction with safety’ components.
Beyond the 2-week interval, the retest correlations
became ‘somewhat erratic’ according to the authors.21,22
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Inter-domain correlations between the objective
domains were all low, with ‘material well-being ×
intimacy’ having the highest correlation of 0.25. 
In general there was found to be no significant
correlation between objective and subjective
domain scores, with the exception of objective
health, which correlated positively with both 
health importance (r = 0.25; p < 0.05) and health
satisfaction (r = 0.33; p < 0.001).

Patient–proxy agreement
Relationships were found between objective scores
and the third-party subjective estimates provided by
carers. Significant correlations were found in three
domains for importance:

• health = 0.25 (p < 0.05)
• safety = 0.23 (p < 0.05)
• community = 0.33 (p < 0.01)

and for satisfaction:

• material well-being = 0.29 (p < 0.05)
• health = 0.28 (p < 0.05)
• intimacy = 0.33 (p < 0.01).

These correlations did not conform to those of the
clients themselves and may indicate that carer
third-party estimations were influenced by
objective cues.

In terms of intra-domain data the degree of
correspondence was generally slight. For ratings 
of importance, only the domain of ‘intimacy’ 
(0.23; p < 0.05) reached significance. For ratings 
of satisfaction, significant agreement was recorded
for the domains of ‘health’ (0.22; p < 0.05),
‘productivity’ (0.33; p < 0.01) and ‘safety’ 
(0.31; p < 0.01). In terms of the relative inter-
domain hierarchy of importance and satisfaction,
only the former achieved a significant degree of
congruence between the client and carer estimations
(r = 0.96, n = 7, p < 0.01 and r = 0.55, n = 7, p = not
significant, respectively). The lack of correspon-
dence for estimations of satisfaction was most
marked for the domain of ‘community’.

Summary
The same study group validated the ComQoL-I5 
in three studies, which included 430 patients with
LD. All studies included more than 50% of respon-
dents with cognitive impairment, and the quality
score was 0.50. Internal consistency was under 
0.60 for the total objective scale and for all
subscales except ‘health’. Test–retest reliability 
was generally high within 2 weeks, and reported by
the authors as ‘somewhat erratic’ beyond 2 weeks.

Patient–proxy assessments showed generally little
correspondence, carer estimations correlated 
more strongly with objective cues than with 
patient estimates.

SF-36
The SF-36 comprises eight health scales:

• physical functioning (ten items)
• role limitations-physical (four items)
• bodily pain (two items)
• general health (five items)
• vitality (four items)
• social functioning (two items)
• role limitations-emotional (three items)
• mental health (five items).

Two core dimensions of health: ‘physical’ and
‘mental’ can be derived from these eight scales. 

Seven studies assessed the validity of this measure
and included a total of 3142 participants. Four of
the studies included 2600 stroke patients,15,26–28,47

two studies included 471 patients with MS,23,29

and one study included 71 patients with LD.41

The results from one study,41 in which more than
50% of the respondents were cognitively impaired,
and two studies,23,47 in which 20–50% of the
respondents were cognitively impaired, will 
be described.

Consistency
Reliability of the SF-36 was assessed by Cronbach’s
alpha in two studies.23,41 In both studies alpha
values were above 0.70 for all subscales except
‘social functioning’, which equalled 0.33 in the
study with 71 patients with LD. Factor analysis
showed that the SF-36 could be divided into two
factors, one representing physical health and one
representing mental health. However ‘social
functioning’ and ‘vitality’ had high factor loadings
for both factors.41

Suitability
Construct validity was assessed by correlating 
the SF-36 subscales with the Barthel Index.47

As expected the ‘physical functioning’ (0.81) 
and ‘vitality’ (0.50) subscales showed the highest
correlations, while the ‘role limitations-emotional’
(0.22) and ‘mental health’ (0.33) subscales showed
the lowest correlations.

In a study among patients with MS, ‘physical
functioning’ correlated significantly with the SIP-
’physical’ subscale (–0.62), and ‘mental health’
correlated significantly with the SIP-’psychosocial’
subscale (–0.51), whereas correlations between
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dissimilar constructs were weak (<0.30).23 In the
same study, correlations between SF-36 subscales
and impairment measures were weak, with the
exception of ‘physical function’ which correlated
strongly with the Expanded Disability Status Scale
(EDSS) and moderately with quantitative measures
(walk test and 9-hole peg test).

Inter-rater agreement 
This was assessed in the study with 71 LD
patients.41 Moderate reliability was achieved
(Pearson’s r ranged from 0.54 to 0.89), however,
the ‘role-physical’ (0.44) and the ‘role-emotional’
(0.31) subscales were considerably less reliable.
The authors stated that the level of agreement is
such that it would not be useful for comparison
across individuals but is within the range required
to make group comparisons.

Summary
The SF-36 was validated in seven studies that
included 3142 patients. In most of the studies 
less than 20% of respondents were cognitively
impaired. Two of the studies included 20–50% 
of respondents with cognitive impairment, but
these studies had low-to-moderate quality scores
(0.147 and 0.323). Only one study included over
50% of respondents with cognitive impairment 
and this had a quality score of 0.3.41 Results 
from two of the studies showed good-to-excellent
internal consistency for the total instrument 
and for all of the subscales with the exception 
of the ‘social function’ subscale.23,47 Correlations
between SF-36 subscales and impairment 
measures were weak, with one exception 
(SF-‘physical’ correlated strongly with the EDSS
and moderately with quantitative measures).

Results from one of the studies showed that the
internal consistency and item total biserial
correlations for each subscale were largely
acceptable with the exception of the ‘social
functioning’ scale where both the mean item-total
correlation and Cronbach’s alpha (0.33) were
low.41 Through factor analysis on the subscales, a
two-factor solution was obtained and the factors
could clearly be interpreted as a physical health
factor and a mental health factor.

Inter-rater reliability between patients with LD and
their carers was moderate; however, the ‘role-
physical’ scale and the ‘role-emotional’ scale were
considerably less reliable.

LSI
The instrument consists of 36 items, included in
five dimensions:

• living arrangement
• relationships and social activities
• job status
• health
• general happiness.

The validity of this instrument was assessed in one
publication that included 48 patients with LD.44

Consistency
Internal consistency as measured by Cronbach’s
alpha was acceptable to good for most scales:

• living arrangement = 0.79
• job status = 0.64
• health = 0.75
• general happiness = 0.84
• total instrument = 0.87,

but poor for ‘relationships and social activities’ (0.48).

Suitability
Convergent and discriminant validity was assessed
using a multitrait–multimethod matrix. There was
a moderate-to-high level of convergence between
corresponding subscales from the LSI and the Life
Satisfaction Scale-Modified (a larger version of the
LSI). Low-to-moderate relations between all other
subscales of the LSI and modified version
supported discriminant validity.

The LSI showed significant negative correlations 
as predicted with ‘leisure-interests’ (r = –0.38) 
and ‘leisure-constraints’ (r = –0.45) and no
significant relation with broad cognitive funct-
ioning (r = –0.30). Contrary to predictions, the 
LSI showed no significant negative correlations
with ‘leisure-activity participation’ (r = 0.02) 
and ‘leisure-preference’ (r = –0.06).

Summary
The LSI was validated in one study, which included
48 patients with LD.44 More than 50% of respon-
dents had cognitive impairment, and the quality
score for the study was 0.3. Internal consistency was
acceptable to good for most scales, but poor for
‘relationships and social activities’. Construct
validity, as measured using the multitrait–multi-
method matrix, was good. Convergent validity
results with other measures were somewhat unclear.

LSS
The LSS is a 20-item Likert-type rating instrument
developed by Chubon for use in assessing per-
ceived life quality by persons with disabilities and
chronic illness, as well as by the general popu-
lation. The items are clear and concise, with
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readability estimated to be in the fourth grade to fifth
grade range. Although designed to be self-admin-
istered, provisions are included for oral administ-
ration to persons who have reading or other
limitations that prohibit them from completing 
the written self-report form. The measure was
developed around ten commonly accepted QoL
domains, including:

• work
• leisure
• health
• love/affection
• self-esteem

and ten additional areas, including:

• stress
• mobility
• autonomy
• energy level
• social support
• mood/affect
• public support.

These were derived through a critical incidents-
based study of adults with various chronic illnesses
and/or disability including MS.40 Items were rated
on a six-point scale, disagree very strongly (1) to
agree very strongly (6). A one- to seven-point scale
has also been used.42

Validity was described in two studies, which
included a total of 153 MS patients and 120 patients
with LD and other conditions.40,42 Only the second
study is described here, because this study included
more than 50% cognitively impaired respondents;42

the other study included less than 20%.40

Consistency
In patients with LD, Cronbach’s alpha was 0.74 for
the high-IQ group and 0.61 for the low-IQ group.42

The Cronbach’s alpha scores for the high- and low-
IQ groups were lower than those reported for non-
cognitive disabilities, but were sufficient to render
the results usable in interpreting the group data.

Suitability
Low correlations were found with the Resident
Choice Assessment Scale (RCAS) (r = 0.35; p < 0.01),
the Mental Deficiency Adaptive Behaviour Scale-
Part I (ABS) (r = 0.35; p < 0.01), and the Mental
Deficiency Adaptive Behaviour Scale-Part II 
(r = 0.04; p = not significant). However the LSS
correlated significantly with the Program Analysis
of Service System Implementation of Normal-
isation Goals (PASSING) scores (r = 0.91; p = 0.01).

Summary
The LSS was validated in two studies, which
included 153 MS patients and 120 patients with 
LD and other conditions. Less than 20% of the MS
patients had cognitive impairment, but more than
50% of the patients with LD had cognitive impair-
ment. The latter study had a quality score of 0.3.42

Internal consistency was 0.74 for the high-IQ group
and 0.61 for the low-IQ group, showing that
internal consistency was lower but sufficient for
people with cognitive impairment, according to
the authors. Convergent validity showed that the
LSS is sensitive to living conditions (PASSING),
and less sensitive to mental deficiencies (ABS) 
and independence (RCAS).

CQOL
The CQOL consists of 15 domains:

• getting about and using hands
• doing things for self
• soiling or wetting
• school
• out of school activities
• friends
• family relationships
• physical discomfort
• worries
• depression
• seeing
• communication
• eating
• sleep
• appearance. 

One study, which included 26 mothers of 
patients with LD, assessed the validity of this
instrument.45 This study did not assess the
instrument in terms of choice of component
variables and sensibility.

Consistency
Cronbach’s alpha for combined scales measuring
function, satisfaction and upset for all mothers 
(n = 75), including mothers of children with
chronic physical disorders (CPD) and psychiatric
disorders (PD), were 0.81, 0.86 and 0.86, respectively.

Test–retest reliability showed that the correlation of
the combined function scores was 0.83. Individual
correlations for the mothers’ scores ranged from
0.11 to 1.00 (based on 19 mothers of patients with
LD and 15 mothers of children with CPD), with
the majority between 0.4 and 0.7. The mothers of
children with LD obtained the highest level of
reliability.
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Suitability
The correlation between the mothers’ total
function score and the Child’s Global Adjustment
Score was 0.64 (p = 0.01). Mothers of children with
LD perceived their children as functioning less well
than either of the other two groups (CPD and PD)
on 12 of the 15 items and significantly worse than
both the other two groups on six of these items.
Only on ‘family relationships’, ‘depression’ and
‘physical discomfort’ did mothers of LD children
not provide the highest mean scores.

Summary
The CQOL was validated in one study that
included 26 mothers of patients with LD.45

More than 50% of the patients were cognitively
impaired, and the quality score of the study was
0.25. Results showed that internal consistency for
combined scales was good, and test–retest
reliability was acceptable. Convergent and
discriminant validity results were as predicted.

QUOLIS
The QUOLIS consists of 78 statements or
indicators, grouped according to 12 domains:

• health services
• family or guardianship
• income maintenance
• education or employment
• housing and safety
• transportation
• social or recreational
• religious or cultural
• case management
• advocacy
• counselling
• aesthetics.

Each of the indicators is rated on four counts,
according to the four dimensions of support,
access, participation and contentment. Validity of
this instrument was assessed in one study that
included ten patients with LD.46 This study did not
assess the instrument in terms of choice of
component variables and sensibility.

Consistency
Cronbach’s alpha for the contentment dimension
ranged from 0.79 to 0.99. 

Inter-rater agreement 
Inter-rater agreement for the contentment
dimension ranged from 0.48 to 0.95. Intra-rater
agreement showed that 73% (35/48) of the 
scores were acceptable. For the 13 scores lacking
agreement, refinements are suggested. Inter-rater

agreement showed that 65% (31/48) of the scores
were acceptable.

Summary
The QUOLIS was validated in one study that
included only ten patients with LD.46 More than
50% of the patients were cognitively impaired, and
the quality score was 0.25. Results showed that the
internal consistency of the instrument was good,
and the inter-rater agreement was acceptable for
73% of the scores. 

SIP
The SIP consists of 136 items describing the 
impact of ill health on behaviour in terms of 
12 dimensions:

• sleep and rest
• emotional behaviour
• body care and movement
• household management
• mobility
• social interaction
• ambulation
• alertness behaviour
• communication
• work
• recreation and pastimes
• eating.

Weighted sum scores are obtained for the overall
profile, physical and psychosocial subtotals, and
separately for each of the 12 dimensions.

Validity was assessed in ten studies, which included
a total of 1542 participants. Five of the studies
included 576 patients with brain injury,24,30,32,33,35

three studies included 585 stroke patients14,31,34 and
two studies included 381 patients with MS.23,36

The results from three studies in which 20–50% of
the respondents were cognitively impaired will be
described.14,23,24 

Consistency
Cronbach’s alpha for the total SIP-score ranged
from 0.89 to 0.95.23 For SIP subscales, alphas were
lower, ranging from 0.70 to 0.85, and the internal
consistency of the ‘sleep and rest’ and ‘eating’
subscales was relatively poor, based on patients and
proxies in one study14 and based on patients alone
in another study.23

Suitability
Construct validity was assessed in a study among
300 MS patients.23 SIP subscales correlated at least
moderately with one or more objective measures,
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and the pattern of correlations between SIP-
subscales and quantitative measures of function
(walk-test and 9-hole peg test) was not entirely
according to predictions.

Patient–proxy agreement
In a study of 437 stroke patients, it was found that
the individual patient level, chance-corrected
agreement between patient and proxy scores
ranged from moderate for the ‘eating’ subscale
(intraclass correlation coefficient (ICC) = 0.47) 
to excellent for ‘ambulation’ (ICC = 0.80) and
‘body care and movement’ (ICC = 0.82).14 Good 
to excellent was noted for physical (ICC = 0.85),
psychosocial (ICC = 0.61) and total SIP (ICC = 0.77).
ICCs for the other subscales ranged between 0.52
and 0.69.

The mean proxy-rated SIP scores of the physical
and psychosocial dimensions and total SIP were
found to be significantly associated with the
patients’ Rankin grade.14 However, proxy scores
were systematically higher than patient scores.

The correlation between patients and ‘close 
others’ was assessed in a study among 20 brain
injury patients.24 Correlations were high for 
all categories (except for ‘emotion’ (0.395), 
‘sleep and rest’ (0.529) and ‘household manage-
ment’ (0.583)):

• ambulation = 0.859
• body care and movement = 0.720
• mobility = 0.825
• recreation = 0.660
• social interaction = 0.646
• alertness = 0.745
• eating = 0.654
• communication = 0.970
• work = 0.965
• overall percentage of dysfunction = 0.905.

It was suggested that ‘emotion’ and ‘sleep and rest’
were the most difficult categories for relatives to
assess. In the same study, a comparison of mean
scores showed that the difference between
patients’ and relatives’ reports was not significant
on any category except ‘alertness’. In this category
patients reported a mean of 33% dysfunction as
opposed to 24% reported by relatives. This
difference was significant at the 5% level.

Summary
The SIP was validated in ten studies that included
1542 respondents. Very limited validation in
people with cognitive impairment was found. 
Only three studies had 20–50% of respondents

with cognitive impairment.14,23,24 Quality scores 
in these studies ranged between 0.3 and 0.4,
showing that the level of validation was moderate.
The remaining studies all included populations
where less than 20% of respondents were
cognitively impaired.

Results from these three studies showed that the
internal consistency for the total SIP score was
generally good to excellent. For SIP subscales
Cronbach’s alphas were lower, the internal
consistency of the ‘sleep and rest’ and ‘eating’
subscales was relatively poor. Correlations 
between SIP subscales and quantitative measures 
of function were not entirely predictable.

Agreement between patient and proxy scores
ranged from moderate to excellent. However,
proxy scores were systematically higher than
patient scores. The ‘emotion’ and ‘sleep and rest’
subscales were the most difficult categories for
relatives to assess.

MS-QLI
The MS-QLI is a modular MS-specific health-
related quality of life (HRQL) instrument
consisting of a widely used generic measure, the
Health Status Questionnaire (SF-36), supplemented
by nine symptom-specific measures, covering:

• fatigue
• pain
• bladder function
• bowel function
• emotional status
• perceived cognitive function
• visual function
• sexual satisfaction
• social relationships.

Validity was assessed in one study that included 
300 MS patients.23

Choice of component variables 
Three expert panels (neurologists specialising 
in MS, allied health professionals skilled in
assessing and treating MS, and MS patients and 
their families) reviewed a set of candidate measures
for the MS-QLI. This resulted in the addition of
two items: ‘bowel and bladder function’, and
‘caregiving’, in addition to a new domain of 
‘sexual function’.

Sensibility 
The total instrument consisting of 137 items, 
80 with abbreviated scales, takes 45 minutes 
to complete.
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Consistency 
Cronbach’s alpha for all the symptom-specific
scales (including ‘fatigue impact’, ‘perceived
deficits’, ‘mental health’ and ‘social support’) was
good to excellent (0.77–0.97); for generic HRQL,
summary scales were high (0.89–0.95), and SF-36
subscales good to excellent (0.75–0.94) with one
exception (SF-36-’social function’).

Suitability
Construct validity of generic HRQL (SF-36) was
supported at both summary and subscale level. 
For example SF-‘physical’ and SIP-‘physical’ were
strongly correlated (r = –0.62), as were SF-’mental’
and SIP-‘psychosocial’ (r = –0.51); whereas
correlations between dissimilar constructs were
weak (<0.30). Construct validity of most symptom-
specific measures was also supported by modest
(<0.40) correlations of the different constructs 
of the MS-QLI with ‘pure’ measures, including
measurements on ‘bladder’, ‘bowel’, ‘sexual’ and
‘visual functioning’, Medical Outcome Studies
(MOS)-‘pain’, and MOS-‘social support’.
Correlations between SF-36 subscales and
impairment measures were weak, with one
exception – SF-‘physical’ correlated strongly 
with the EDSS and moderately with quantitative
measures (walk-test and 9-hole peg test). 

Summary 
The MS-QLI was validated in one study that included
300 MS patients.23 Twenty to 50% of the respondents
were cognitively impaired, and the quality score for
the study was 0.5, showing that the level of valid-
ation was extensive, however the results may not 
be fully applicable to people with cognitive impair-
ment. The results showed that the internal con-
sistency of the total MS-QLI and the subscales was
good, with the exception of ‘social function’, and
the instrument had good construct validity.

Health status measures within
specific patient groups 
Stroke
Nine measures were validated in stroke patients:

• SIP
• NHP
• SF-36
• SWB
• Life Satisfaction (Cantril’s ladder)
• COOP/WONCA charts
• EQ-5D
• VAS-QoL
• Ho’s QoL scale. 

The SIP was validated in three studies that included
585 stroke patients. Two studies included less than
20% of respondents with cognitive impairment,31,34

and one study included 20–50% of respondents
with cognitive impairment.14 The latter study had a
moderate level of validation, and showed that the
internal consistency (Cronbach’s alpha) surpassed
or approached 0.70 for nine of 11 SIP subscales.
The internal consistency of the ‘sleep and rest’ 
and ‘eating’ subscales was relatively poor, based on
patients and proxies. The mean proxy-rated SIP
scores on the physical and psychosocial dimensions
and total SIP were significantly associated with 
the patients’ Rankin grade. Proxy scores were
systematically higher than patient scores. At the
individual patient level, chance-corrected
agreement between patient and proxy scores
ranged from moderate to excellent.

The NHP was validated in four studies, which
included a total of 389 stroke patients. Two studies
included less than 20% of respondents with
cognitive impairment,34,51 and two studies included
20–50%.47,48 The latter two studies had limited
levels of validation, which showed strong correlations
between the London Handicap Scale and the NHP
extended activities of daily living score, and the
NHP Part 1 overall score, ‘energy’, ‘social isolation’
and ‘pain’ subscales. Weak correlations were shown
between the London Handicap Scale and the 
NHP Part 2 overall score and the Part 1 subscales
‘emotion’ and ‘sleep’. All the dimensions of 
NHP apart from that for ‘sleep’ had a significant
correlation with the Barthel Index score.

The SF-36 was validated in four studies, which
included a total of 2600 stroke patients. Three
studies included less than 20% of respondents 
with cognitive impairment,15,26–28 and one study
included 20–50% of respondents who were
cognitively impaired.47 The latter study had a
limited level of validation, which indicated that 
all the various dimensions for the SF-36 showed a
significant correlation with the individual subject’s
scores and their Barthel Index score.

The SWB and Life Satisfaction (Cantril’s ladder)
were both validated in one study that included
5279 patients with stroke (n = 129) and other
conditions.19 The study included more than 50% of
respondents with cognitive impairment, but the level
of validation was limited, showing that both measures
had internal consistencies ranging from satisfactory
(Cronbach’s alpha > 0.75) to very good (0.91).

The COOP/WONCA charts were validated in one
study that included 84 stroke patients.49 The study
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included 20–50% of respondents who were cognitively
impaired, but the level of validation was limited,
showing that the COOP/WONCA charts were easy
to use and well accepted by patients and doctors.

The EQ-5D was validated in two studies, which
included 2399 stroke patients.13,26,27,37 Ho’s QoL
scale was validated in one study that included 
109 stroke patients59 and the VAS-QoL was
validated in one study that included 96 stroke
patients.55 All these studies included less than 
20% of respondents with cognitive impairment.

Summary 
In stroke patients, only two measures (the SWB19

and Life Satisfaction (Cantril’s ladder)19) were
found which had been validated in a population
that included more than 50% of stroke patients
with cognitive impairment. The level of validation
was limited, although both measures had good
internal consistency. The SIP, NHP, SF-36 and
COOP/WONCA charts were all validated in
populations with 20–50% cognitively impaired
respondents. For most instruments the level of
validation was limited, although the SIP was more
extensively validated.

MS
Nine measures were validated in MS patients:

• MS-QLI
• SF-36
• SIP
• SWB
• Life Satisfaction (Cantril’s ladder)
• MSQOL-54
• QoL Questionnaire for MS
• LSS
• QoL Index for MS.

The MS-QLI was validated in one study that included
300 MS patients. The study included 20–50% of
respondents with cognitive impairment,23 and the
level of validation was extensive, showing that the
internal consistency of the total MS-QLI and the
subscales was good, with one exception (‘social
function’), and that the instrument has good
construct validity.

The SF-36 was validated in two studies including
471 MS patients. One study included less than 20%
of respondents with cognitive impairment,29 and
one study included 20–50% of respondents with
cognitive impairment.23 The latter study was
limited in its level of validation; however, the
Cronbach’s alpha values were above 0.70 for all
subscales except for ‘social functioning’.

Correlations between SF-36 subscales and impair-
ment measures were weak, with one exception 
(SF-‘physical’ correlated strongly with the EDSS
and moderately with quantitative measures).

The SIP was validated in two studies that included
381 MS patients. One study included less than 20%
of respondents with cognitive impairments,36 and
one study included 20–50% of respondents who
were cognitively impaired.23 The latter study was
limited in its level of validation, but showed that
internal consistency for the total SIP score was
generally good to excellent. For SIP subscales,
Cronbach’s alphas were lower; the internal
consistency of the ‘sleep and rest’ and ‘eating’
subscales was relatively poor. Correlations between
SIP subscales and quantitative measures of
function were not entirely predictable.

The SWB and Life Satisfaction (Cantril’s ladder)
were both validated in one study that included
5279 patients with MS (n = 10) and other conditions.19

The study included more than 50% of respondents
with cognitive impairment, but there was only a
limited level of validation of the measures. However,
the internal consistencies ranged from satisfactory
(Cronbach’s alpha > 0.75) to very good (0.91).

The MS-QOL-54,38,39 the QoL Questionnaire for
MS,29 LSS40 and QoL Index for MS52,53 were each
validated in one study including 61 to 204 MS
patients. The study included less than 20% of
respondents with cognitive impairment.

Summary
In MS patients only two measures (the SWB19 and
Life Satisfaction (Cantril’s ladder)19) were found
that have been validated in a population including
more than 50% cognitively impaired MS patients.
However, this study included only ten MS patients.
The SIP, SF-36 MS-QLI have all been validated in
populations that included 20–50% cognitively
impaired respondents. The level of validation for
the SIP and SF-36 were moderate, while the MS-
QLI was more extensively validated.

LD
Eight measures have been validated in patients with LD:

• ComQol-I5
• LSS
• LSI
• SF-36
• CQOL
• QUOLIS
• Oregon QLQ
• QoL Interview. 
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The ComQol-I5 was validated in three studies,
which included a total of 430 LD patients.21,22 The
studies included more than 50% of respondents
with cognitive impairment. In each case the level
of validation was extensive and showed internal
consistency scores under 0.60 for the total
objective scale and for all of the subscales except
‘health’. Test–retest reliability was generally high
within 2 weeks, and reported by the authors as
‘somewhat erratic’ beyond 2 weeks. Patient–proxy
assessments showed generally little correspondence,
carer estimations correlated more strongly with
objective cues than with patient estimates.

The LSS was validated in one study that included
120 LD patients.42 The study included more than
50% of respondents who were cognitively impaired.
The level of validation was moderate and showed
that the internal consistency of the measure was
lower, but sufficient for people with cognitive
impairment. The convergent validity showed that
the LSS was sensitive to living conditions (PASSING),
but less sensitive to mental deficiencies (ABS) and
independence (RCAS).

The LSI was validated in one study that included
48 LD patients.44 More than 50% of the respondents
were cognitively impaired, and the study reported
a moderate level of validation for the measure. The
internal consistency was acceptable to good for
most of the subscales, but poor for ‘relationships
and social activities’. Construct validity, as measured
with the multitrait–multimethod matrix, was good.
Convergent validity with other measures was
somewhat unclear.

The SF-36 was validated in one study that included
71 LD patients.41 The study included more than
50% of respondents with cognitive impairment. 
A moderate level of validation was reported, which
showed that the Cronbach’s alpha scores and item
total biserial correlations for each subscale were
largely acceptable, with the exception of the ‘social
functioning’ subscale. Both the mean item-total
correlation and Cronbach’s alpha (0.33) for this
subscale were low. Using factor analysis, a two-
factor solution (physical health and mental health)
was obtained for the instrument. Inter-rater reliability
between patients with LD and their carers was
moderate, and the ‘role-physical’ and ‘role-emotional’
subscales were considerably less reliable.

The CQOL was validated in one study that included
26 mothers of LD patients.45 More than 50% of the
LD patients were cognitively impaired, and the
study reported a moderate level of validation. The
internal consistency for combined scales was good,

and test–retest reliability was acceptable. Convergent
and discriminant validity results were as predicted.

The QUOLIS was validated in one study that
included ten LD patients, more than 50% of 
whom were cognitively impaired.46 The study
reported a moderate level of validation, showing
that the internal consistency of the measure was
good and inter-rater agreement acceptable for 
73% of the scores. 

The Oregon QLQ was validated in one study that
included 50 LD patients,50 20–50% of whom were
cognitively impaired, and the level of validation
was limited. The internal consistency was below 
0.5 for seven out of 17 of the subscales, and overall
the inter-rater reliability was described by the
authors as ‘satisfactory’.

The QoL-Interview was validated in two studies,
which included a total of 232 LD patients.56,57

However, in both studies less than 20% of the
respondents were cognitively impaired.

Summary
In LD patients, six measures were found that have
been validated in populations where more than
50% of the patients were cognitively impaired:
ComQol-I5, LSS, LSI, SF-36, CQOL and QUOLIS.
The ComQol-I5 was the most extensively validated
of the six measures, with a number of the validity
assessments reported as positive, suggesting the
measure was valid in this population. Only a
moderate level of validation was reported for the
LSS, LSI and SF-36 measures and the results were
less favourable but fair. The QUOLIS was validated
in only ten LD patients, and the CQOL was
validated in 26 mothers of LD patients. Again both
of the measures had a moderate level of validation
and the results were less favourable but fair. The
Oregon QLQ was validated in a population where
20–50% of the respondents were cognitively
impaired, and the level of validation was limited.

Brain injury
Five measures were validated in patients with 
brain injury:

• SIP
• BICRO-39
• VAS-QOL
• Life Satisfaction (Viitanen)
• PCRS.

The SIP was validated in five studies, which
included a total of 576 brain injury patients. One
study included 20–50% of respondents who were
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cognitively impaired.24 A moderate level of
validation was reported. The correlations between
patient scores and those of ‘close others’ were 
high for all categories, with the exceptions of the
‘emotion’, ‘sleep and rest’ and ‘household man-
agement’ subscales. The four remaining studies
included less than 20% of respondents with
cognitive impairment.30,32,33,35

The VAS-QoL was validated in one study, which
included 92 brain injury patients.43 More than 
50% of the respondents were cognitively impaired,
and the level of validation was limited. Strong
correlations existed between the VAS-QoL and
‘mood’, ‘physical and social functioning’ and
‘severity of disability’, with a moderate correlation
between VAS-QoL and the ‘time since injury’.

The BICRO-39,25 the PCRS58 and Life Satisfaction
(Viitanen)20,54 were each validated in one study,
which included 235, 53 and 19 brain injury patients,
respectively. All of the populations included less
than 20% of respondents with cognitive impairment.

Summary
In brain injury patients only the VAS-QoL was
validated in a population of MS patients that
included more than 50% of respondents with
cognitive impairment.43 However, the level of
validation of the measure was limited, although 
it did show positive results in terms of construct
validity. The SIP was validated in one study where
20–50% of the respondents were cognitively
impaired.24 The level of validation was moderate
and results were fair.
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The aim of this review was to identify which
general health status measures have been

validated in patients with cognitive impairment, 
to assess the extent of this validation, and to assess
the implications of these findings for the use of
existing measures and for future primary research
in this area.

Scope of the review

First, the scope of the review was identified. In
particular, terms such as ‘general health status
measures’, ‘cognitive impairment’ and the extent
of the validation were defined. The expert panel
was consulted to define these concepts and to
assess the scope of the review.

Although, only studies that either definitely 
or probably included people with cognitive
impairment were considered, it was still uncertain
what percentage of respondents were actually
cognitively impaired. The included studies were
divided into three groups: studies including at 
least 50% of respondents with cognitive impair-
ment, studies including 20–50% of respondents
with cognitive impairment, and studies including
less than 20% of respondents with cognitive
impairment. For instance, in one study only two
out of 98 stroke patients refused to cooperate; it
was assumed, therefore, that people with cognitive
impairment were probably included. However,
there was no indication of how many people with
cognitive impairment were included, so it was
assumed that less than 20% of respondents had
cognitive impairment.55

Most studies did not report any information on the
level of cognitive impairment experienced by the
respondents. These studies were therefore consid-
ered as having less than 20% of respondents with
cognitive impairment. When the level of cognitive
impairment was reported, this was done in various
ways. Four studies reported an MMSE score, with a
score below 24 generally considered to be an indi-
cation of cognitive impairment.19,35,38,39,47 Two studies
reported an age equivalent to describe the level of
cognitive impairment of the participants,21,22,44 and
two other studies reported the respondents’ IQ.31,45

Other studies used a self-report measure, such as the

London Handicap Scale48 or the Incapacity Status
Scale,52,53 or the respondents were described in
terms of severely affected, having severe neuro-
logical impairment or having cognitive difficulties.
In one study the level of cognitive impairment of
the respondents was assessed by a neurologist and
by self-report; however the results of these
assessments were not reported.43

As non-validated measures are of little interest to
this review, only those measures that have been
validated on at least one of the five steps identified
by Feinstein in evaluating clinimetric tests (i.e.
choice of component variables, sensibility, con-
sistency, accuracy and suitability),18 or the extent 
to which an instrument provides the same results
between patients themselves and proxies (patient–
proxy agreement) were included.

The last item was added because the assessment 
of general health status in cognitively impaired
people using third parties or proxies is an impor-
tant issue. However, few data relating to the use of
proxies in general health status measurement were
identified for cognitively impaired persons. 

Summary of research evidence 

Eighty-three publications met the inclusion
criteria, and data were extracted from these
reports. In total 34 different general health status
measures were described in the 83 publications,
with the SIP and the SF-36 the most frequently
used measures (20 and 19 studies, respectively).

Although 98 validity assessments of a general
health status measure were carried out in people
with acquired brain injuries and LD, sufficient
information was only provided for 52 of the 
validity assessments to determine whether they
definitely or probably included people with
cognitive impairment.

The content of the general health status measures
ranged from 136 items and 12 dimensions in the
SIP to a one-dimensional VAS. It would seem likely
that the more comprehensive measures would be
most difficult for cognitively impaired respondents
to complete. However, different studies need

Chapter 4
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different ways of assessing general health status. 
It is important, therefore, that general health
status measures aimed at specific populations 
with various contents are validated for people 
with cognitive impairment. The content of each
general health status measure included in this
study is described in appendix 6.

Most studies had low quality scores. In most cases
this was due to the fact that the study was not
designed to validate the general health status
measure(s) used. A large number of measures
(nine out of 23) scored 0.25 or less, and six
measures scored 0.50 or more. These were:

• the ComQol-I5,21,22 which was validated in 
a population where more than 50% of the
respondents were cognitively impaired

• the MS-QLI23 and the SIP,14,23,24 where 20–50% 
of the respondents had cognitive impairment

• the BICRO-39,25 SF-36,15,26–29 SIP,30–36 EQ-
5D,13,26,27,37 MSQOL-5438,39 and LSS,40 where 
less than 20% of the respondents had cognitive
impairment. Four of these measures were new
(ComQol-I5, MS-QLI, BICRO-39 and MSQOL-54).

This review mainly focused on studies in which 
at least 20% of the respondents had cognitive
impairment, and the instrument had a quality
score of 0.25 or more, based on all relevant studies.
This yielded validity assessments of eight different
measures in 13 publications:

• ComQol-I521,22

• SF-3623,41,47

• LSI44

• LSS42

• CQOL45 

• QUOLIS46

• SIP14,23,24

• MS-QLI.23

Six measures (SF-36, ComQol-I5, LSS, LSI, CQOL
and QUOLIS) were validated in studies that
included populations in which more than 50% of
the people were cognitively impaired, and where
the level of validation was more extensive (quality
score > 0.2).

• For the ComQol-I5 the internal consistency 
was under 0.60 for the total objective scale and
for all subscales except ‘health’. Test–retest
reliability was generally high within 2 weeks, and
reported by the authors as ‘somewhat erratic’
beyond 2 weeks. Patient–proxy assessments
showed generally little correspondence; carer
estimations correlated more strongly with

objective cues than with patient estimates.
• The results from the SF-36 study, which included

more than 50% of respondents with cognitive
impairment, showed that the internal
consistency and item total biserial correlations
for each subscale were largely acceptable. The
only exception was the social functioning scale
where both the mean item-total correlation and
the Cronbach’s alpha score (0.33) were low.41

Inter-rater reliability between patients with LD
and their carers was moderate. However, the
‘role-physical’ and the ‘role-emotional’ 
subscales were considerably less reliable.

• The internal consistency for the LSS was 0.74 
for the high-IQ group and 0.61 for the low-IQ
group, which showed that the internal con-
sistency was lower but sufficient for people with
cognitive impairment, according to the authors.
Convergent validity showed that the LSS was
sensitive to living conditions (PASSING), and
less sensitive to mental deficiencies (ABS) and
independence (RCAS).

• For the LSI the validity was assessed only in 
48 LD patients. Internal consistency was accept-
able to good for most scales, but poor for
‘relation-ships and social activities’. Convergent
validity results were somewhat unclear.

• For the CQOL validity was assessed only in 
26 mothers of LD patients. The results showed
that the internal consistency for combined scales
was good, and the test–retest reliability was
acceptable. Convergent and discriminant validity
results were as predicted.

• For the QUOLIS validity was assessed in only ten
LD patients. The results showed that internal
consistency was good and that inter-rater agree-
ment was acceptable for 73% of the scores.

Two measures (the SIP and MS-QLI) were
validated in studies that included 20–50% of
cognitively impaired respondents. The level of
validation was extensive for these measures;
however, it was uncertain whether the results
applied to people with cognitive impairment. 

• The SIP results showed that the internal consis-
tency for the total SIP score was generally good
to excellent. For SIP subscales the Cronbach’s
alpha scores were lower, and the internal
consistencies of the ‘sleep and rest’ and ‘eating’
subscales were relatively poor. Correlations
between SIP subscales and quantitative measures
of function were not entirely predictable.
Agreement between patient and proxy scores
ranged from moderate to excellent. However,
proxy scores were systematically higher than
patient scores. The ‘emotion’ and ‘sleep and
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rest’ subscales were the most difficult categories
for relatives to assess.

• The MS-QLI results showed that the internal
consistency of the total MS-QLI and the
subscales was good, with the exception of the 
SF-36 ‘social functioning’ subscale. The 
measure also had good construct validity.

Three measures (VAS-QoL, Life Satisfaction
(Cantril’s ladder) and the SWB) were validated in
studies that included more than 50% of respond-
ents with cognitive impairment. However, the level
of validation was limited (quality score ≤ 0.2). 

• For the VAS-QoL strong correlations were found
between ‘mood’, ‘physical and social functioning’
and ‘severity of disability’, and a moderate
correlation with the ‘time since injury’.

• For the Life Satisfaction (Cantril’s ladder) the
results showed that the internal consistency of
the instrument was good in people with
cognitive impairment.

• For the SWB the results showed that the internal
consistency of the instrument was good in
people with cognitive impairment.

Nine measures (EQ-5D, MSQOL-54, QoL-Index,
Life Satisfaction (Viitanen), QoL-Interview, PCRS,
BICRO-39, QoL for MS, and Ho’s QoL) were only
validated in studies where less than 20% of the
respondents were cognitively impaired. For these
measures it was unclear whether the findings
applied to people with cognitive impairment.
Three measures (NHP, COOP/WONCA charts 
and the Oregon QLQ) were validated in studies,
where 20–50% of the respondents were cognitively
impaired, but the level of validation was limited
(quality score ≤ 0.2).

The use of proxies in general
health status measurement
The use of proxies in general health status
measurement is an important and controversial
issue. Only seven studies looked at the use of 
proxy measurements and of these only two were con-
sidered likely to reflect the situation in cognitively
impaired people (see chapter 3). One study used
SIP in stroke patients and the other used ComQol-
I5 in people with LD. The study conducted in
stroke patients suggested patient–proxy agreement
was poor, and the other study found moderate-to-
excellent patient–proxy agreement for people with
LD. Less than 20% of the participants in the other
five studies were cognitively impaired and so these
data may not relate to cognitively impaired

persons. Therefore little evidence was found on
which to base recommendations about the use of
proxies in general health status measurement.

General health status measures 
in economic evaluations
Extensive efforts were made to ensure that all
relevant economic evaluations relating to the
validity of general health status measurement in
people with cognitive impairments were identified.
In particular the following economic databases
were searched: Economic Literature Index
(EconLit), BibEc, the Economics Working Paper
Archive, and IDEAS. In addition the following
search terms were included to identify economic
evaluations: ‘utility index’, ‘quality-adjusted life-
years’, ‘contingent valuation’, ‘human capital’, 
and ‘health life equivalents’ (see appendix 2).
Despite these efforts, no economic evaluations
were found. However, Brazier and co-workers 
have recently published an extensive review of 
the use of health status measures in economic
evaluations.7 Although they do not address the
issue of economic evaluations in people with
cognitive impairments, their review can be used in
combination with our findings to draw conclusions
about the applicability of general health status
measures in economic evaluations in people with
cognitive impairments.

In the review a distinction is made between
instruments that generate scores based on people’s
preferences (e.g. EQ-5D) and instruments that 
use arbitrary scoring procedures (e.g. SF-36, 
which assumes equal weighting for most items).7

Preference-based health status measures are known
as multi-attribute utility scales. These produce a
single index score for each state of health which
can have a value of one or less, where one is
equivalent to full health and zero is death. These
scores are known as health state utilities and are
used to calculate QALYs. These scores are used in
cost–utility analysis.7

Brazier and co-workers state that non-preference-
based health status measures are not designed for
use in economic evaluation and have a number 
of problems which make them unsuitable for use
in economic evaluations. The main objection is
that they do not reflect patient preferences and
therefore they recommend that a preference-based
measure be used alongside a health status measure
in trials where the intention is to undertake an
economic evaluation.7 The following techniques
for valuing health states were reviewed: standard
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gamble, time trade-off, VAS, magnitude estimation
and person trade-off. When considering theoretical
validity it was concluded that only choice-based
techniques should be used, that is, standard
gamble, time trade-off and person trade-off.7

Five preference-based measures of health used in
economic evaluation were reviewed: the QWB
scale, Rosser’s disability/distress scale, the HUI
(mark I to III), the EQ-5D (EuroQoL) and the
15D. The QWB, Rosser’s scale and 15D were
regarded as inferior to the other two measures
because their values were not obtained using one
of the choice-based techniques. The HUI and 
EQ-5D use different methods of eliciting weights
(standard gamble and time trade-off, respectively)
and there is currently no consensus among health
economists as to which is better.7

Given the evidence compiled by Brazier and co-
workers and the findings presented in this review,

two conclusions can be drawn on the use of
general health status measures for economic
evaluations in people with cognitive impairments.
First, Brazier and co-workers concluded that only
choice-based techniques should be used for
valuing heath states.7 However, from the evidence
identified in the current review, the feasibility of
using choice-based techniques in people with
cognitive impairments has never been assessed.
The techniques are complicated and in most cases
the choices very difficult to make. It is uncertain
whether the use of these techniques could be
successful in people with cognitive impairments.
Second, the EQ-5D and HUI were found to be
superior compared with other preference-based
measures of health.7 Neither the HUI,12 nor the 
EQ-5D13,26,27,37 has been assessed in populations
with more than 20% of people with cognitive
impairments, therefore the validity of these
instruments for people with cognitive impair-
ments could not be assessed.
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Very few of the measures have been specifically
validated in cognitively impaired respondents.

Studies that involved at least 50% of respondents
with cognitive impairment generally showed poorer
validity results compared with studies with fewer
cognitively impaired persons. This suggests that
general health status measures designed for the
general population are not automatically suitable for
people with cognitive impairment. The few measures
that were specifically developed for people with
cognitive impairment also showed poor results.
Therefore the main conclusion from this report is
that there are no validated instruments available
for use in cognitively impaired respondents;
existing measures, specifically designed for use in
these populations, should be used with caution.

The measures that looked most promising were 
the SF-36 for LD, MS and stroke patients, the 
MS-QLI for MS patients, and the LSS for LD
patients. The SF-36 was evaluated in 71 LD patients
(> 50% cognitively impaired), 96 stroke patients
(20–50% cognitively impaired) and 300 MS patients
(20–50% cognitively impaired). The results showed
acceptable levels of internal consistency (> 0.70)
and good construct validity for most subscales. 
The MS-QLI was more extensively validated in 
300 MS patients and the results were relatively
good, except for the ‘social function’ subscale.
However, only 20–50% of the respondents in this
study were cognitively impaired. The level of
validation for the LSS was moderate in 120 patients
with LD and other conditions, where at least 50%
of the respondents had cognitive impairment.
Overall, the results were acceptable.

Only two studies described the differences in an
instrument’s validity for groups of patients with
different levels of cognitive impairment. One study
among 120 LD patients compared the internal
consistency of the LSS between respondents with
high-IQ scores (Cronbach’s alpha = 0.74) and 
low-IQ scores (0.61).42 The other study compared
mean completion time of the MSQOL-54, help
needed, number of missing values and number 
of inconsistencies between 18 MS patients with
cognitive impairment (MMSE score ≤ 23.8) and
the remaining 186 MS patients.38 In this study MS
patients with cognitive impairment needed more
time to complete the MSQOL-54 (23 minutes

versus 19 minutes for non-impaired), more patients
needed help (67% versus 38%), there were more
missing items (5.5–33.3% versus 0.5–2.9%), and
more logical inconsistencies (50% none and 
67% one or less versus 66% and 82%). These
results clearly indicate that there are differences 
in the validity of general health status measures 
for people with and without cognitive impairment,
which have to be taken into account when assessing
health status in cognitively impaired patients.

It is difficult to speculate why some measures 
are better than others. Issues such as instrument
design, complexity and the baseline validity with
healthy adults have not yet been explored. How
the severity and nature of the impairment affects
the effectiveness of the measure, and what the
most appropriate uses of a tool are given its
limitations, also need to be addressed in future
studies. Likewise, the structure or length of an
instrument may affect its validity for use in patients
with cognitive impairment. However, this review
did not find any research into the comprehen-
sibility of different formats, so again, this needs to
be assessed in future studies. For example, it would
be useful to look at the length of an instrument
and whether it predicts test–retest reliability.
Similarly, the format of an instrument may affect
the accuracy of its use with proxies and this may be
relevant in cases of severe cognitive impairment,
where the use of proxies is required. However,
little evidence relating to the use of proxies was
identified in this review.

It may seem logical that measures using short 
and simple formats (such as EQ-5D) may provide
more reliable and consistent data compared with
measures with longer formats, such as the SF-36
and NHP. However, there was no evidence to
support this assumption, mainly due to the fact
that few short and simple formats were assessed 
in patients with cognitive impairment. 

There was some evidence to suggest that social
dimensions are difficult to assess in patients with
cognitive impairment. The domain of ‘social
function’ had a low internal consistency in studies
evaluating the MS-QLI23 and the SF-36;41 the
domain of ‘relationships and social activities’ had
poor internal consistency in a study evaluating the
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LSI;44 and the domain of ‘place in the community’
had poor internal consistency in a study evaluating
the ComQol-I5.21,22 These findings suggest that
there are considerable differences in the reliability
and also probably the validity of these subscales.
The extent of these differences needs to be examined
in future research.

In the current review the assessment of validity
focused mainly on the extent to which the instrument
correlated with measures from other instruments.
There were no references as to how the measures
correlated with clinical indicators of disease such 
as degree of atherosclerosis, respiratory function,
or use of analgesics. These measures could give 
an indication of disease status, which may in turn
affect general health status. For example, it would
be useful to demonstrate that hemiplegic patients
with cognitive impairment accurately report
difficulties with mobility, or that patients with
respiratory disease report poor physical function.
Alternatively, if there were evidence that stroke
patients with cognitive impairment reported better
general health status than stroke patients without
cognitive impairment, it would make one suspicious
regarding the validity of the measure. Unfortunately,
this information was not available in the studies
included in this review and needs to be addressed
in future studies. 

In order to determine the suitability and validity 
of general health status measures it is important
that studies carry out an objective assessment of
the cognitive function of respondents (even
something as simple as the MMSE). Unfortunately,
few of the studies included in this review carried
out this assessment. This needs to be addressed in
future research. It would also be useful to know if
the cognitive test scores affect factors such as
test–retest reliabilities and internal consistency. 
A person who does not understand the questions,
or has difficulty interpreting the layout of the
instrument will probably produce inconsistent
responses. Obviously a cognitive impairment may
also affect the validity of an instrument and it
would be interesting to know more about instrument
validity for patients with differing levels of cognitive
impairment. As no such studies exist, this is a
major recommendation for future research. 

Cognitive impairment can take many different
forms. The type and severity of a cognitive
impairment will determine the degree to which 
a person’s ability to accurately self-report their
health status is affected. Different aetiologies are
also associated with different patterns of cognitive
impairment. Stroke often produces relatively

localised damage whereas dementia is commonly
associated with global cerebral atrophy. This 
has implications for the nature of cognitive
impairment seen in different diseases and so 
will, in turn, determine which instruments are
appropriate for different patients. The degree 
to which these differences affect the ability of
individuals to complete general health status
measures has yet to be established.

With respect to the use of general health status
measures for economic evaluations in people 
with cognitive impairments we can draw two
conclusions. First, Brazier and co-workers
concluded that only choice-based techniques
should be used for valuing health states.7

However, as far as we know, the feasibility of 
using choice-based techniques in people with
cognitive impairments has never been assessed.
The techniques are complicated and in most 
cases the choices are very difficult to make. It is
uncertain whether the use of these techniques
could be successful in people with cognitive
impairments. Second, the EQ-5D and HUI were
found to be superior to other preference-based
measures of health.7 Neither the HUI,12 nor the 
EQ-5D13,26,27,37 has been assessed in populations
with more than 20% of people with cognitive
impairments; therefore the validity of these
instruments for people with cognitive impair-
ments could not be assessed.

Limitations of the review

There are two main limitations to this review. 
First, in most cases there was very limited infor-
mation on the number of respondents who 
actually were cognitively impaired. Objective
validated psychometric tests and a neurologists’
diagnoses are the best markers of cognitive
impairment; however these were only provided 
in a small number of studies. In most cases pre-
sumed impairment based upon epidemiology 
was relied on, which is a weaker basis for assessing
the number of cognitively impaired respondents
included. Therefore decisions concerning in-
clusion or exclusion, based on the number of
cognitively impaired respondents included in 
the study, were arbitrary and may be subject 
to debate.

Second, the extent of the validation was limited 
in most cases. The fact that the level of validation
was limited for general health status measures in
people with cognitive impairment is reflected in
the main conclusion of the review. Most information
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on the validity of instruments seems to concentrate
on measures of consistency, which is a very limited
way of assessing the validity of general health 
status measures. It should be noted that reports 
of cognitively impaired people completing an
instrument in a coherent way does not mean 
that the instrument can be regarded as a valid 
tool for use with this population. A proper valid-
ation should also include measures of accuracy 
and suitability. 

There are other limitations that also need to be
addressed. The instrument that was used to assess
the quality of the included validity assessments was
a self-developed instrument. The instrument itself
has not been validated, so the quality scores should
be interpreted with caution. Five of the six items,
however, were derived from Feinstein’s guidelines
on evaluating clinimetric tests.18 Patient–proxy
agreement and inter-rater agreement were added
as a dimension to assess the validity of a measure
because it was assumed that agreement between
patients and proxies and between different raters
shows the strength of the measure. However, as
mentioned before, it should be noted that agree-
ment between two people does not automatically
make their judgements more accurate. Therefore
the outcomes of patient–proxy and inter-rater
agreement should be interpreted with caution.

There may also be some debate as to how various
disease states have been defined and which have
been included or excluded. Although the expert
panel was consulted on this matter, there remained
some discussion between the panel members on
certain issues. Included in the review were studies
that validated general health status measures in
people with cognitive impairment due to acquired
brain injury (caused by stroke, trauma, MS or
other causes) and LD. Although LD can be
secondary to road traffic accident or due to a pre-
natal brain injury, it was decided to treat LD
separately from acquired brain injury. Also,
although MS is a degenerative disease of the 
whole nervous system and is not specifically an
acquired brain injury, it was decided to treat 
MS as an acquired brain injury.

Implications for practice 

The main conclusion from this review is that few
measures have been validated specifically for cognit-
ively impaired respondents, and there is little evidence
available on which to base recommendations for
practice. The main implications for practice are
therefore as follows.

• Existing general health status measures should
be used with caution in individuals with
cognitive impairment.

• There is no evidence to indicate the most
suitable general health status measure for use in
economic evaluations of cognitive impairment.

• There is little evidence to support the validity 
of proxy assessments in cognitively impaired
populations.

Based on the limited evidence identified in this
review the following brief statements summarise
the current position of general health status 
measurement in cognitively impaired persons.
However, these should be viewed with caution 
and are not intended to be definitive implications
for practice.

• Overall, the SIP and MS-QLI appear to be 
the most extensively validated measures in
populations containing relatively large numbers
of cognitively impaired persons, with both
measures appearing to be reasonably valid,
based on the limited evidence available.

• The ComQol-I5 and the SF-36 also appear 
to be extensively validated compared with 
other measures, but their study populations 
did not always contain large numbers of
cognitively impaired persons. The ComQol-I5
showed some weaknesses in terms of its validity
in cognitively impaired populations compared
with the SF-36.

• Compared with other measures, the VAS-QoL
and the SIP appear to be the most validated
measures for use in patients suffering from
brain injury, but the studies included limited
numbers of cognitively impaired patients (i.e.
20–50%).

• The SIP appears to be the most extensively
validated measure for use in stroke patients, 
but the studies included limited numbers of
cognitively impaired patients (i.e. 20–50%).

• The MS-QLI appears to show the greatest
validity in MS patients, but again the studies
included limited numbers of cognitively
impaired patients (i.e. 20–50%).

• Compared with the other disease states, most
information relates to people with LD, in
particular with regard to the ComQol-I5, LSS,
LSI, SF-36, CQOL and QUOLIS. The ComQol-
I5, LSS, LSI, and SF-36 all appear acceptable 
for use in patients with cognitive impairment,
while the ComQol-I5 is the most extensively
validated measure out of the six. However, 
some of the measures contain subscales that
seem to show some weaknesses in people with
cognitive impairment.
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Recommendations for 
further research
• There is a need for the development of new health

status measures for use in people with cognitive
impairment, particularly for people with acquired
brain injury due to stroke, MS or trauma.

• Existing general health status measures, such as
the SIP, SF-36, EQ-5D and NHP need to be valid-
ated for people with cognitive impairment. More
research is needed into how these existing
measures could be modified so that they are more
suitable for people with cognitive impairment.

• The validity of general health status measures
for use in economic evaluations needs to be
assessed in cognitively impaired populations, 
as well as the feasibility of using choice-based
techniques in people with cognitive impairments.

• Several large trials have been performed that
included respondents with cognitive impairments;
however data on the validity of general health
status measures were not reported separately for
these respondents.19,26,27 If data are still available,
subgroup analyses should be done to validate
existing general health status measures for
people with cognitive impairment.

• For some populations general health status can
only be measured through proxy assessments.
Therefore, health status measures need to be
validated for use by proxies in these populations.

• The structure and length of an instrument, as
well as its design and complexity, may affect its
validity for use in patients with cognitive impair-
ment. This needs to be tested in future studies. 

• In many cases validations of general health status
measurements for people with cognitive impair-
ment have previously been the secondary focus
of studies. In future, this issue should be addressed
in studies specifically designed for this purpose.

• In studies aimed at the validation of general
health status measures for people with cognitive
impairment, objective validated psychometric
tests or a neurologist’s diagnosis should assess
the level of cognitive impairment. Separate
analyses should be performed to assess the
validity of the instrument for different levels 
of cognitive impairment.

• The validation of general health status measures
should include information on the choice of
component items, sensibility, consistency,
accuracy and suitability. When there is need for
proxy assessments the instrument should be
assessed for patient–proxy agreement and inter-
rater agreement. Studies should include a large
number of respondents with different levels of
cognitive impairment, so that differences in the
instrument’s validity for different groups of people
with cognitive impairment can be assessed.

• In most studies the assessment of validity focused
on the extent to which the instrument correlated
with measures from other instruments. No refer-
ences to clinical indicators of disease, such as
degree of atherosclerosis, respiratory function,
or use of analgesics, were found. These measures
could give an indication of disease status and so,
in turn, may affect general health status. This
needs to be assessed in future research.

Based on these recommendations the following
characteristics of an ideal study are suggested:

• an adequate number of participants in order to
provide sufficient power to validate the health
status measure

• a definition of the level of cognitive impairment
of participants using either a validated psycho-
metric test (e.g. MMSE), a neurologist’s exam-
ination or both

• separate subgroup analyses according to the
level of cognitive impairment experienced 
by participants

• a comparison group consisting of individuals
with the same primary disease (i.e. stroke, brain
injury, MS) but no cognitive impairment. This
may not always be feasible depending on the
aetiology of the underlying disease; however the
value of any health status measure that fails to
identify the two separate groups of individuals
must be questionable

• studies should consider all of the six validity
criteria outlined in this review (i.e. choice 
of component items, sensibility, consistency,
accuracy, suitability, and proxy assessment 
where appropriate). 
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Searches on a range of databases were carried
out. The search strategy development followed

an iterative process. Initial searches were used to
develop the structure of the strategy and to identify
key papers which could provide more key terms.
Further iterations refined the structure of the
search and added key terms. The final collection 
of papers examined in the review include the
results from all iterations of the search strategies.
The strategy development took place from 
March 1999 to June 1999. 

A further sequence of updating searches based on
the final iteration was undertaken at the end of
September 1999. At that stage a few further terms
were added to the searches:

Learning adj6 difficult$
Imbecility
Mental adj6 handicap
Disease repercussion profile
Flic
Health assessment questionnaire NOT arthritis

The search process followed a typical pattern of
iterative testing. Each iteration produced studies of
interest, and further terms to enrich the strategy.
Because the searches take many pages the versions
for each iteration are only shown for MEDLINE.
The searches for the other databases are only
presented in their final iteration version – all
versions are available from the Centre for Reviews
and Dissemination on request.

MEDLINE (searched using the
SilverPlatter interface)

First iteration (March 1999):
No. Records Request 
1 897 explode “Learning-Disorders”/ all

subheadings 
2 6053 explode “Mental-Retardation”/ all

subheadings 
3 479 “Mental-Competency”/ all

subheadings 
4 2339 explode “Brain-Injuries”/ all

subheadings 
5 5528 explode “Head-Injuries”/ all

subheadings 
6 12828 #1 or #2 or #3 or #4 or #5 

7 1601 explode “Brain-Damage,-Chronic”/
all subheadings 

8 17525 explode “Cerebrovascular
Disorders”/ all subheadings 

9 2304 “Multiple-Sclerosis”/ all
subheadings 

10 1018 (learning with (disab* or
disorder*)) in ti,ab 

11 2269 (mental* near (disab* or retard*))
in ti,ab 

12 2568 (cognitiv* near (disorder* or disab*
or impair*)) in ti,ab 

13 358 (intellect* near (disab* or retard*
or disorder* or impair*)) in ti,ab 

14 3186 (head injur* or brain inju*) in
ti,ab 

15 1136 (brain damag*) in ti,ab 
16 2940 stroke in ti 
17 336 (cerebrovascular accident*) in ti,ab 
18 37196 #6 or #7 or #8 or #9 or #10 or #11

or #12 or #13 or #14 or #14 or #16
or #17 

19 3806 “Activities-of-Daily-Living”/ all
subheadings 

20 1194 explode “Health-Status-Indicators”/
all subheadings 

21 6510 explode “Quality-of-Life”/ all
subheadings 

22 3387 “Health-Status” 
23 134 “Karnofsky-Performance-Status”/ all

subheadings 
24 56473 (health status or (quality near life)

or adl or qol or health state) in
ti,ab 

25 2157 (short form or sf or mos or disability
rating scale or euroqol) in ti,ab 

26 235 ((qualite near vie) or health profile
or qwb or (quality near wellbeing))
in ab,ti 

27 62835 #19 or #20 or #21 or #22 or #23 or
#24 or #25 or #26 

28 96402 (scale or scales or index or measure
or measures or measurement) in
ti,ab 

29 118553 (schedule or assessment or test or
tests or questionnaire*) in ti,ab 

30 10856 (schedules or instrument or
instruments or checklist* or
inventory) in ti,ab 

31 192762 #28 or #29 or #30 
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32 8824 #31 near (rating or evaluating or
evaluation) 

33 8814 #31 near (valid* or precision or
rated or rating) 

34 10208 #31 near (evaluated or reliability or
reliable or predictability or
consistency) 

35 19604 “Reproducibility-of-Results” 
36 9251 “Predictive-Value-of-Tests” 
37 44923 #32 or #33 or #34 or #35 or #36 
38 428 #18 and #27 and #37 

Second iteration (May 1999):
No. Records Request 
1 854 explode “Learning-Disorders”/ all

subheadings 
2 5709 explode “Mental-Retardation”/ all

subheadings 
3 447 “Mental-Competency”/ all

subheadings 
4 2173 explode “Brain-Injuries”/ all

subheadings 
5 5161 explode “Head-Injuries”/ all

subheadings 
6 12046 #1 or #2 or #3 or #4 or #5 
7 1508 explode “Brain-Damage,-Chronic”/

all subheadings 
8 16404 explode “Cerebrovascular

Disorders”/ all subheadings 
9 2130 “Multiple-Sclerosis”/ all

subheadings 
10 962 (learning with (disab* or

disorder*)) in ti,ab 
11 2140 (mental* near (disab* or retard*))

in ti,ab 
12 2388 (cognitiv* near (disorder* or disab*

or impair*)) in ti,ab 
13 342 (intellect* near (disab* or retard*

or disorder* or impair*)) in ti,ab 
14 2962 (head injur* or brain inju*) in ti,ab 
15 1067 (brain damag*) in ti,ab 
16 2745 stroke in ti 
17 310 (cerebrovascular accident*) in ti,ab 
18 34833 #6 or #7 or #8 or #9 or #10 or #11

or #12 or #13 or #14 or #14 or #16
or #17 

19 3595 “Activities-of-Daily-Living”/ all
subheadings 

20 1080 explode “Health-Status-Indicators”/
all subheadings 

21 6077 explode “Quality-of-Life”/ all
subheadings 

22 3153 “Health-Status” 
23 128 “Karnofsky-Performance-Status”/ all

subheadings 
24 52707 (health status or (quality near life) or

adl or qol or health state) in ti,ab 

25 1978 (short form or sf or mos or disability
rating scale or euroqol) in ti,ab 

26 215 ((qualite near vie) or health profile
or qwb or (quality near wellbeing))
in ab,ti 

27 58693 #19 or #20 or #21 or #22 or #23 or
#24 or #25 or #26 

28 90191 (scale or scales or index or measure
or measures or measurement) in
ti,ab 

29 110979 (schedule or assessment or test or
tests or questionnaire*) in ti,ab 

30 10176 (schedules or instrument or
instruments or checklist* or
inventory) in ti,ab 

31 180437 #28 or #29 or #30 
32 8248 #31 near (rating or evaluating or

evaluation) 
33 8232 #31 near (valid* or precision or

rated or rating) 
34 9575 #31 near (evaluated or reliability

or reliable or predictability or
consistency) 

35 18329 “Reproducibility-of-Results” 
36 8676 “Predictive-Value-of-Tests” 
37 42042 #32 or #33 or #34 or #35 or #36 
38 397 #18 and #27 and #37 
39 2608 “Feasibility-Studies” 
40 46294 explode “Evaluation-Studies”/ all

subheadings 
41 1182 “Factor-Analysis,-Statistical” 
42 114050 exact{COMPARATIVE-STUDY} 

in TG 
43 2845 #31 near (suitable or appropriate) 
44 152896 #39 or #40 or #41 or #42 
45 160 ql 
46 32 coop 
47 4059 chart* 
48 1563 mcmaster 
49 132142 health 
50 30671 index 
51 1972 nottingham 
52 132142 health 
53 13627 profile 
54 360 ql or coop chart* or mcmaster

health index or nottingham health
profile or nhp or sf36 

55 226 (sickness impact profile or sip) in
ti,ab 

56 208 “Sickness-Impact-Profile” 
57 7143 rating 
58 7460 evaluating 
59 54745 evaluation 
60 51926 (rating or evaluating or evaluation)

in ti,ab 
61 15999 valid* 
62 3415 precision 
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63 3282 rated 
64 7143 rating 
65 24414 (valid* or precision or rated or

rating) in ti,ab 
66 51501 evaluated 
67 5350 reliability 
68 10583 reliable 
69 450 predictability 
70 2200 consistency 
71 66409 (evaluated or reliability or reliable

or predictability or consistency) in
ti,ab 

72 318208 exact{ANIMAL} in TG 
73 778073 exact{human} in tg 
74 35224 #6 or #7 or #8 or #9 or #10 or #11

or #12 or #13 or #14 or #15 or #16
or #17 

75 58797 #19 or #20 or #21 or #22 or #24 or
#25 or #26 or #54 or #55 or #56 

76 244050 #35 or #36 or #39 or #40 or #41 or
#42 or #43 or #60 or #65 or #71 

77 Failed #74 and #75 and #76 
78 2418 #74 and #75 
79 952 #78 and #76 
80 222615 #72 not (#72 and #73) 
81 Failed #79 not #80 
82 555 #79 not #38 

Third iteration (June 1999). Searches were
transferred to the OVID CD-ROM interface
because the size of the strategy was making 
the SilverPlatter searches unstable:
1 exp learning disorders/
2 exp mental retardation/
3 mental competency/
4 exp brain injuries/
5 exp head injuries/
6 exp brain damage chronic/
7 exp cerebrovascular disorders/
8 (learning adj6 (disab$ or disorder$)).ti,ab.
9 (mental$ adj6 (disab$ or retard$)).ti,ab.
10 (cognitiv$ adj6 (disorder$ or disab$ or

impair$)).ti,ab.
11 (intellect$ adj2 (disab$ or retard$ or

disorder$ or impair$)).ti,ab.
12 ((head adj injur$) or (brain adj injur$)).ti,ab.
13 (brain adj damag$).ti,ab.
14 stroke.ti.
15 (cerebrovascular adj accident$).ti,ab.
16 or/1-15
17 activities of daily living/
18 exp health status indicators/
19 exp quality of life/
20 health status/
21 ((health adj status) or (quality adj4 life) or adl

or qol or (health adj state)).ti,ab.
22 ((short adj form) or sf or mos or (disability

adj rating adj scale) or euroqol).ti,ab.
23 ((qualite adj3 vie) or (health adj profile) or

qwb or (quality adj3 wellbeing)).ti,ab.
24 (ql or (coop adj chart$) or (mcmaster adj

health adj index) or (nottingham adj health
adj profile) or nhp or sf36).ti,ab.

25 ((sickness adj impact adj profile) or sip).ti,ab.
26 sickness impact profile/
27 or/17-26
28 reproducibility of results/
29 predictive value of tests/
30 feasibility studies/
31 exp evaluation studies/
32 factor analysis statistical/
33 comparative study/
34 ((scale or scales or index or measure or

measures or measurement) adj3 (suitable or
appropriate)).ti,ab.

35 ((schedule or assessment or test or tests or
questionnaire$) adj3 (suitable or
appropriate)).ti,ab.

36 ((schedules or instrument or instruments or
checklist$ or inventory) adj3 (suitable or
appropriate)).ti,ab.

37 (rating or evaluating or evaluation or valid$ or
precision or rated).ti,ab.

38 (evaluated or reliability or reliable or
predictability or consistency).ti,ab.

39 or/28-38
40 16 and 27 and 39
41 animal/
42 human/
43 41 not (41 and 42)
44 40 not 43
45 (utility adj scale$).mp. 
46 (health adj utility).mp. 
47 (utility adj index$).mp.
48 (quality adj adjusted adj life).mp. 
49 (qaly$ or qalm$ or qald$ or qale).mp. 
50 (quality adj adjusted adj life adj

expectancy).mp. 
51 (contingent adj valuation).mp. 
52 (human adj capital).mp. 
53 (global adj health adj index).mp. 
54 (global adj health adj indices).mp. 
55 ((hrqol$ or hr) adj qol).mp.
56 (health adj life adj equivalent$).mp.
57 hye$.tw.
58 (mutli adj attribute adj scale$).mp
59 or/45-58
60 ms.ti,ab.
61 (multiple adj sclerosis).ti,ab.
62 nhp.ti,ab.
63 or/59,62
64 (60 or 61) and 27 and 39
65 64 not 43
66 65 not 44
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67 (16 or 60 or 61) and 62
68 67 not 44
69 68 not 66
70 (multi adj attribute adj scale$).mp. 
71 or/59,70
72 (16 or 60 or 61) and 71 and 39
73 72 not (43 or 44)
74 (16 or 60 or 61) and 71
75 74 not (43 or 44)
76 75 not 73

Fourth (and final) iteration (September 1999):
1 exp learning disorders/
2 exp mental retardation/
3 mental competency/
4 exp brain injuries/
5 exp head injuries/
6 exp brain damage chronic/
7 exp cerebrovascular disorders/
8 (learning adj6 (disab$ or disorder$)).ti,ab.
9 (mental$ adj6 (disab$ or retard$)).ti,ab.
10 (cognitiv$ adj6 (disorder$ or disab$ or

impair$)).ti,ab.
11 (intellect$ adj2 (disab$ or retard$ or

disorder$ or impair$)).ti,ab.
12 ((head adj injur$) or (brain adj injur$)).ti,ab.
13 (brain adj damag$).ti,ab.
14 stroke.ti.
15 (cerebrovascular adj accident$).ti,ab.
16 ms.ti,ab.
17 (multiple adj sclerosis).ti,ab.
18 (learning adj6 difficult$).ti,ab.
19 imbecility.ti,ab.
20 (mental adj6 handicap$).ti,ab.
21 or/1-20
22 activities of daily living/
23 exp health status indicators/
24 exp quality of life/
25 health status/
26 ((health adj status) or (quality adj4 life) or adl

or qol or (health adj state)).ti,ab.
27 ((short adj form) or sf or mos or (disability

adj rating adj scale) or euroqol).ti,ab.
28 ((qualite adj3 vie) or (health adj profile) or

qwb or (quality adj3 wellbeing)).ti,ab.
29 (ql or (coop adj chart$) or (mcmaster adj

health adj index) or (nottingham adj health
adj profile) or nhp or sf36).ti,ab.

30 ((sickness adj impact adj profile) or sip).ti,ab.
31 sickness impact profile/
32 (utility adj scale$).mp. 
33 (health adj utility).mp. 
34 (utility adj index$).mp. 
35 (quality adj adjusted adj life).mp. 
36 (qaly$ or qalm$ or qald$ or qale).mp. 
37 (quality adj adjusted adj life adj

expectancy).mp. 

38 (contingent adj valuation).mp. 
39 (human adj capital).mp. 
40 (global adj health adj index).mp. 
41 (global adj health adj indices).mp. 
42 ((hrqol$ or hr) adj qol).mp. 
43 (health adj life adj equivalent$).mp. 
44 hye$.tw.
45 (multi adj attribute adj scale$).mp. 
46 (disease adj repercussion adj profile).ti,ab.
47 (flic or (health adj assessment adj

questionnaire)).ti,ab. not arthritis.ti.
48 or/22-47
49 21 and 48
50 animal/
51 human/
52 50 not (50 and 51)
53 49 not 52

CINAHL (searched using the
SilverPlatter interface)

Third iteration search (June 1999):
No. Records Request 
1 262 explode “Learning-Disorders”/ all

topical subheadings / all age
subheadings 

2 463 explode “Mental-Retardation”/ all
topical subheadings / all age
subheadings 

3 693 explode “Brain-Injuries”/ all topical
subheadings / all age subheadings 

4 1407 #1 or #2 or #3 
5 224 explode “Brain-Damage,-Chronic”/

all topical subheadings / all age
subheadings 

6 1411 “Cerebral-Vascular-Accident”/ all
topical subheadings / all age
subheadings 

7 261 “Multiple-Sclerosis”/ all topical
subheadings / all age subheadings 

8 1884 #5 or #6 or #7 
9 6241 learning 
10 7858 disab* 
11 12066 disorder* 
12 434 (learning with (disab* or 

disorder*) ) in ti,ab 
13 244 (mental* near (disab* or retard*))

in ti,ab 
14 466 (cognitiv* near (disorder* or disab*

or impair*)) in ti,ab 
15 68 (intellect* near (disab* or retard*

or disorder* or impair*)) in ti,ab 
16 3922 #4 or #8 or #12 or #13 or #14 

or #15 
17 1077 explode “Activities-of-Daily-Living”/

all topical subheadings / all age
subheadings 
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18 1704 explode “Health-Status”/ all 
topical subheadings / all age
subheadings 

19 123 “Health-Status-Indicators”/ all
topical subheadings / all age
subheadings 

20 1349 explode “Quality-of-Life”/ all
topical subheadings / all age
subheadings 

21 3828 #17 or #18 or #19 or #20 
22 2078 (health status or (quality near life)

or adl or qol or health state) 
in ti,ab 

23 173 (short form or sf or mos or
disability rating scale or euroqol) 
in ti,ab 

24 46 ((qualite near vie) or health profile
or qwb or (quality near wellbeing))
in ti,ab 

25 4869 #21 or #22 or #23 or #24 
26 9692 (scale or scales or index or measure

or measures or measurement) 
in ti,ab 

27 12771 (schedule* or assessment or test or
tests or questionnaire*) in ti,ab 

28 2159 (instrument or instruments or
checklist* or inventory) in ti,ab 

29 19354 #26 or #27 or #28 
30 1179 #29 near (rating or evaluation 

or evaluating) 
31 1463 #29 near (valid* or precision or

rated or rating) 
32 1240 #29 near (evaluated or reliability or

reliable or predictability or
consistency) 

33 230 “Reproducibility-of-Results”/ all
topical subheadings / all age
subheadings 

34 5046 explode “Reliability-and-Validity”/
all topical subheadings / all age
subheadings 

35 238 “Predictive-Value-of-Tests”/ all
topical subheadings / all age
subheadings 

36 5170 #33 or #34 or #35 
37 6838 #30 or #31 or #32 or #36 
38 767 “Instrument-Validation”/ all topical

subheadings / all age subheadings 
39 138 #16 and #25 and (#37 or #38) 
40 47 (ql or coop chart* or mcmaster

health index or nottingham health
profile or nhp or sf36) in ti,ab 

41 27 #31 near (suitable or appropriate)
in ti,ab 

42 7747 (rating or evaluation or evaluating
or valid* or precision or rated) 
in ti,ab 

43 3851 (evaluated or reliability or reliable
or predictability or consistency) 
in ti,ab 

44 4873 #25 or #40 
45 13238 #36 or #38 or #41 or #42 or #43 
46 177 #16 and #44 and #45 
47 39 #46 not #39 
48 4961 ms 
49 279 ms in ti,ab 
50 6327 multiple 
51 706 sclerosis 
52 215 multiple sclerosis in ti,ab 
53 405 #49 or #52 
54 20 #53 and #44 and #45 
55 6 #54 not (#39 or #47) 
56 973 utility 
57 7536 scale* 
58 3 utility scale* 
59 2 health utility 
60 0 utility index* 
61 0 utility indices 
62 40 quality adjusted life 
63 19 qaly* or qalm* or qald* or qale 
64 3 quality adjusted life expectanc* 
65 5 contingent valuation 
66 26 human capital 
67 1 global health ind* 
68 15 hrqol* or hr qol 
69 0 healthy year equivalen* 
70 1 healthy life year* 
71 35 hye* 
72 0 multi attribute scale* 
73 136 #58 or #59 or #60 or #61 or #62 or

#63 or #64 or #65 or #66 or #67 or
#68 or #69 or #70 or #71 or #72 

74 11 (#16 or #53) and #73 
75 9 #74 not (#39 or #47 or #55) 

Sociological Abstracts (searched using
the SilverPlatter interface)

Third iteration (June 1999):
No. Records Request 
1 681 “Mentally-Retarded” in DE 
2 27 “Downs-Syndrome” in DE 
3 269 “Learning-Disabilities” in DE 
4 0 “brain-injuries” in de 
5 291 (learning with (disab* or

disorder*)) in ti,ab 
6 700 (mental* near (disab* or retard*))

in ti,ab 
7 183 (cognitiv* near (disorder* or disab*

or impair*)) in ti,ab 
8 74 (intellect* near (disab* or retard*

or disorder* or impair*)) in ti,ab 
9 32 (head injur* or brain injur*) 

in ti,ab 
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10 15 (brain damag*) in ti,ab 
11 81 stroke in ti,ab 
12 49 multiple sclerosis 
13 1146 explode “Quality-of-Life” 
14 3009 (health status or (quality near life)

or adl or qol or health state) 
in ti,ab 

15 68 (short form or sf or sf36 or mos or
disability rating scale or euroqol) 
in ti,ab 

16 37 ((qualite near vie) or health profile
or qwb or (quality near wellbeing))
in ti,ab 

17 6 (ql or coop chart* or mcmaster
adj health adj index or nottingham
health profile or nhp) in ti,ab 

18 11 (sickness impact profile or sip) 
in ti,ab 

19 1704 #1 or #2 or #3 or #4 or #5 or #6 or
#7 or #8 or #9 or #10 or #11 or #12 

20 3447 #13 or #14 or #15 or #16 or #17 or
#18 

21 88 #19 and #20 
22 3392 ms in ti,ab 
23 66 #22 and #20 
24 63 #23 not #21 
25 53 utility scale* or health utility or

utility ind* or quality adjusted life 
26 6 qaly* or qalm* or qald* or qale 
27 2 quality adjusted life adj expectan* 
28 13 contingent valuation 
29 898 human capital 
30 5 global health ind* 
31 3 hrqol* or hr qol 
32 0 healthy life equivalent* 
33 0 healthy year equivalen* 
34 34 hye* 
35 0 multi attribute scale* 
36 1005 #25 or #26 or #27 or #28 or #29 or

#30 or #31 or #32 or #33 or #34 or
#35 

37 36 (#19 or #22) and #36 
38 35 #37 not #21 
39 98 #24 or #38 

EMBASE, CAB HEALTH Dissertation
Abstracts Online, JICST-EPlus, Pascal,
Conference Papers Index 
Searches of these databases were carried out on
the Dialog Corporation Dialog Service and were
searched in one sweep. The results were de-
duplicated against MEDLINE in the same exercise.

Third search iteration (September 1999):
b155,86,163,6,162,35,94,144,77
s Learning Disorders!/de from 155
s Mental Retardation!/de from 155

s Mental Competency/de from 155
s Brain Injuries!/de from 155
s Head Injuries!/de from 155
s Brain-Damage,-Chronic!/de from 155
s Cerebrovascular Disorders!/de from 155
s Multiple Sclerosis!/de 
s (learning?(s)(disab? or disorder?))/ti,ab from
155
s (mental?(s)(disab? or retard?))/ti,ab from 155
s (cognitiv?(s)(disorder? or disab? or
impair?))/ti,ab from 155
s (intellect?(s)(disab? or retard? or disorder? or
impair?))/ti,ab from 155
s (head()injur? or brain()inju?)/ti,ab from 155
s (brain()damag?)/ti,ab from 155
s stroke/ti from 155
s (cerebrovascular()accident?)/ti,ab from 155
s (learning?(s)(disab? or disorder?)) from
86,163,6,162,35,94,144,77
s (mental?(s)(disab? or retard?)) from
86,163,6,162,35,94,144,77
s (cognitiv?(s)(disorder? or disab? or impair?))
from 86,163,6,162,35,94,144,77
s (intellect?(s)(disab? or retard? or disorder? or
impair?)) from 86,163,6,162,35,94,144,77
s (head()injur? or brain()inju?) from
86,163,6,162,35,94,144,77
s (brain()damag?) from 86,163,6,162,35,94,144,77
s stroke from 86,163,6,162,35,94,144,77
s (cerebrovascular()accident?) from
86,163,6,162,35,94,144,77
s ms/ti,ab 
s multiple()sclerosis/ti
s (learning(6w)difficult?)/ti,ab
s imbecility/ti,ab
s (mental(6w)handicap?)/ti,ab
ss s1:s29
s Activities of Daily Living/de from 155
s Health Status Indicators!/de from 155
s Quality of Life!/de from 155
s Health Status/de from 155
s Karnofsky Performance Status/de from 155
s (health()status or (quality(3w)life) or adl or qol
or health()state? ?)/ti,ab from 155
s (short()form or sf or mos or
disability()rating()scale or euroqol)/ti,ab from 155
s ((qualite (3w) vie) or health()profile or qwb or
(quality(3w)wellbeing))/ab,ti from 155
s (health()status or (quality(3w)life) or adl or qol
or health()state? ?) from 86,163,6,162,35,94,144,77
s (short()form or sf or mos or
disability()rating()scale or euroqol)from
86,163,6,162,35,94,144,77
s ((qualite (3w) vie) or health()profile or qwb or
(quality(3w)wellbeing))from
86,163,6,162,35,94,144,77
s (ql or coop()chart? Or mcmaster()health()index
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or nottingham()health()profile or nhp or
sf36)/ti,ab
s (sickness()impact()profile or sip)/ti,ab
s (nhp or utility()scale? ? or health()utility)/ti,ab
s (utility()index? or quality()adjusted()life)/ti,ab
s (qaly? or qalm? or qald? or qale)/ti,ab
s (quality()adjusted()life()expectancy)/ti,ab
s (contingent()valuation or human()capital)/ti,ab
s (global()health()index or
global()health()indices)/ti,ab
s (hrqol? or hr()qol)/ti,ab
s (healthy()life()equivalent?)/ti,ab
s (healthy()year()equivalen?)/ti,ab
s hye?/ti,ab
s (multi()attribute()scale?)/ti,ab
s (disease()management()profile)/ti,ab
s (FLIC or
(health()assessment()questionnaire))/ti,ab not
arthritis/ti
ss s31:s56
s s30 and s57

PsycLIT (searched using the
SilverPlatter interface)

Third search iteration (June 1999):
No. Records Request 
1 4514 explode “Mental-Retardation” 
2 4983 explode “Learning-Disabilities” 
3 8306 explode “Mentally-Retarded” 
4 723 “Learning-Disorders” in DE 
5 508 “Cerebrovascular-Accidents” in DE 
6 49 “Cerebral-Hemorrhage” in DE 
7 60 “Cerebral-Ischemia” in DE 
8 235 “Multiple-Sclerosis” in DE 
9 2417 explode “Brain-Damage” 
10 1421 explode “Brain-Damaged” 
11 600 explode “Head-Injuries” 
12 22580 #1 or #2 or #3 or #4 or #5 or #6 or

#7 or #8 or #9 or #10 or #11 
13 87658 learning 
14 19796 disab* 
15 79579 disorder* 
16 5505 (learning near (disab* or

disorder*)) in ti,ab 
17 11613 (mental* near (disab* or retard*))

in ti,ab 
18 3110 (cognitiv* near (disorder* or disab*

or impair*)) in ti,ab 
19 2377 (intellect* near (disab* or retard*

or disorder* or impair*)) in ti,ab 
20 1888 (head injur* or brain injur*) 

in ti,ab 
21 3300 brain damage* in ti,ab 
22 228 stroke in ti 
23 111 cerebrovascular accident* in ti,ab 
24 505 multiple sclerosis in ti,ab 

25 34210 #12 or #16 or #17 or #18 or #19 or
#20 or #21 or #22 or #23 or #24 

26 335 explode “Quality-of-Life” 
27 1 “Activities-of-Daily-Living” in DE 
28 335 #26 or #27 
29 2107 (health status or (quality near life)

or adl or qol or health state) 
in ti,ab 

30 1161 (short form or sf or mos or
disability rating scale or euroqol) 
in ti,ab 

31 15 ((qualite near vie) or health profile
or qwb or (quality near wellbeing))
in ti,ab 

32 3366 #28 or #29 or #30 or #31 
33 114957 (scale or scales or index or measure

or measures or measurement) 
in ti,ab 

34 157256 (schedule or assessment or test or
tests or questionnaire*) in ti,ab 

35 33521 (schedules or instrument or
instruments or checklist* or
inventory) in ti,ab 

36 239451 #33 or #34 or #35 
37 19921 #36 near (rating or evaluation or

evaluation) 
38 35216 #36 near (valid* or precision or

rated or rating) 
39 21798 #36 near (evaluated or reliability or

reliable or predictability or
consistency) 

40 3670 explode “Statistical-Validity” 
41 704 “Construct-Validity” in DE 
42 6567 “Test-Validity” in DE 
43 395 “Test-Standardization” in DE 
44 3913 “Test-Reliability” in DE 
45 470 “Interrater-Reliability” in DE 
46 1554 “Statistical-Reliability” in DE 
47 0 “Consistency-(Measurement)” in DE 
48 163 explode “Prediction-Errors” 
49 13565 #40 or #41 or #42 or #43 or #44 or

#45 or #46 or #47 or #48 
50 59534 #37 or #38 or #39 or #49 
51 71 #25 and #32 and #50 
52 15974 rating 
53 18973 scales 
54 2461 rating scales in de 
55 3 ql 
56 0 sf36 
57 26 coop 
58 2453 chart* 
59 38 mcmaster 
60 40719 health 
61 12466 index 
62 41 nottingham 
63 40719 health 
64 5199 profile 
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65 2 nhp 
66 7 (ql or sf36 or coop chart* or

mcmaster health index or nottingham
health profile or nhp) in ti,ab 

67 1029 sickness 
68 11505 impact 
69 5199 profile 
70 71 sip 
71 84 (sickness impact profile or sip) 

in ti,ab 
72 3548 explode “Factor-Analysis” 
73 3483 suitable 
74 14217 appropriate 
75 5856 #36 near (suitable or appropriate) 
76 15974 rating 
77 5938 evaluating 
78 40720 evaluation 
79 31573 valid* 
80 1632 precision 
81 13533 rated 
82 79155 (rating or evaluating or evaluation

or valid* or precision or rated) 
in ti,ab 

83 14376 evaluated 
84 14642 reliability 
85 7452 reliable 
86 1021 predictability 
87 5836 consistency 
88 37733 (evaluated or reliability or reliable or

predictability or consistency) in ti,ab 
89 5863 #32 or #54 or #66 or #71 
90 93393 #49 or #72 or #75 or #82 or #89 
91 394 #25 and #89 and #90 
92 323 #91 not #51 
93 45 (utility scale* or health utility or

utility ind* or quality adjusted life)
in ti,ab 

94 0 (qaly* or qalm* or qald* or qale or
quality adjusted life expectan*) in ti,ab

95 30 (contingent valuation or human
capital or global health ind*) in ti,ab 

96 0 (hrqol* or hr qol or healthy life
equivalen* or healthy year
equivalen*) in ti,ab 

97 40 (hye* or multi attribute scale*) in ti,ab
98 114 #93 or #94 or #95 or #96 or #97 
99 1 #25 and #98 
100 1 #99 not (#51 or #92) 

Linguistics and Language Behavior
Abstracts (searched using the
SilverPlatter interface)

Second iteration (June 1999):
No. Records Request 
1 260 “Nervous-System-Disorders” in DE 
2 575 “Brain-Damage” in DE 

3 1171 explode “Mental-Retardation” 
4 1973 #1 or #2 or #3 
5 338 stroke 
8 371 stroke or cerebrovascular accident* 
12 35 multiple sclerosis
17 1077 brain injur* or brain damage* 
23 3428 learning near (disabl* or disabili*

or disorder* or impair*) 
29 1441 mental* near (disab* or disabil* or

retard* or impair*) 
34 378 cognitiv* near (disorder* or disab*

or impair*) 
40 146 intellect* near (disab* or retard* or

disorder* or impair*) 
41 6443 #4 or #8 or #12 or #17 or #23 or

#29 or #34 or #40 
50 69 health status or (quality near life)

or adl or qol or health state 
59 1355 short form or sf or mos or disability

rating scale or euroqol 
67 1 (qualite near vie) or health profile

or qwb or (quality near wellbeing) 
70 20 activities near living 
71 1444 #50 or #59 or #67 or #70 
77 26648 schedule or assessment or test or

tests or questionnaire* 
83 4454 schedules or instrument or

instruments or checklist* or
inventory 

91 13740 scale or scales or index or measure
or measures or measurement 

92 38165 #77 or #83 or #91 
97 2579 #92 near (rating* or evaluation or

evaluating or evaluations) 
102 2817 #92 near (valid* or precision or

rated or rating) 
108 2024 #92 near (evaluated or reliability or

reliable or predictability or
consistency) 

109 5230 #97 or #102 or #108 
110 648 “Test-Validity-and-Reliability” in DE 
111 0 “Measures-(Instruments)” in DE 
112 78 “Rating-Scales” in DE 
113 709 #110 or #111 or #112 
114 5 #71 and #113 
115 6631 #71 or #109 
116 362 #41 and #115 
124 327 ((schedule or assessment or test or

tests or questionnaire) near
(suitable or appropriate)) in ti,ab 

132 60 ((schedules or instrument or
instruments or checklist* or
inventory) near (suitable or
appropriate)) in ti,ab 

142 1 (utility scale* or health utility or
utility index or quality adjusted life)
in ti,ab 
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149 0 (qaly* or qalm* or qald* or qale or
contingent valuation) in ti,ab 

161 8 (human capital or global health
ind* or hrqol* or hr qol or healthy
life equivalen*) in ti,ab 

169 7 (healthy year equivalen* or hye* or
multi attribute scale*) in ti,ab 

178 118 ((scale or scales or index or
measure or measures or
measurement) near (suitable or
appropriate)) in ti,ab 

179 485 #124 or #132 or #142 or #149 or
#161 or #169 or #178 

180 29 #41 and #179 
181 21 #180 not #116 

Mental Health Abstracts,Ageline, NTIS 
The following databases were searched using the
Dialog Corporation Dialog Service in one sweep
and records were also de-duplicated during the
same process.

Third search iteration (June 1999):
Set Items Description 
1 9593 LEARNING DISORDERS!/DE

FROM 155
2 59020 MENTAL RETARDATION!/DE

FROM 155
3 1150 MENTAL COMPETENCY/DE

FROM 155
4 18139 BRAIN INJURIES!/DE FROM 155
5 52420 HEAD INJURIES!/DE FROM 155
6 0 BRAIN-DAMAGE,-CHRONIC!/DE

FROM 155
7 120430 CEREBROVASCULAR

DISORDERS!/DE FROM 155
8 26076 MULTIPLE SCLEROSIS!/DE
9 5197 (LEARNING?(S)(DISAB? OR

DISORDER?))/TI,AB FROM 155
10 17551 (MENTAL?(S)(DISAB? OR

RETARD?))/TI,AB FROM 155
11 12659 (COGNITIV?(S)(DISORDER? OR

DISAB? OR IMPAIR?))/TI,AB
FROM 155

12 2731 (INTELLECT?(S)(DISAB? OR
RETARD? OR DISORDER? OR
IMPAIR?))/TI,AB FROM 155

13 14875 (HEAD()INJUR? OR
BRAIN()INJU?)/TI,AB FROM 155

14 7043 (BRAIN()DAMAG?)/TI,AB 
FROM 155

15 12453 STROKE/TI FROM 155
16 2203 (CEREBROVASCULAR()

ACCIDENT?)/TI,AB FROM 155
17 15659 (LEARNING?(S)(DISAB? OR

DISORDER?)) FROM
86,163,6,162,35,94,144,77

18 52009 (MENTAL?(S)(DISAB? OR
RETARD?)) FROM
86,163,6,162,35,94,144,77

19 20726 (COGNITIV?(S)(DISORDER? OR
DISAB? OR IMPAIR?)) FROM
86,163,6,162,35,94,144,77

20 4974 (INTELLECT?(S)(DISAB? OR
RETARD? OR DISORDER? OR
IMPAIR?)) FROM
86,163,6,162,35,94,144,77

21 15872 (HEAD()INJUR? OR
BRAIN()INJU?) FROM
86,163,6,162,35,94,144,77

22 8179 (BRAIN()DAMAG?) FROM
86,163,6,162,35,94,144,77

23 31943 STROKE FROM
86,163,6,162,35,94,144,77

24 1149 (CEREBROVASCULAR()
ACCIDENT?) FROM
86,163,6,162,35,94,144,77

25 424320 S1:S24
26 16650 ACTIVITIES OF DAILY

LIVING/DE FROM 155
27 4178 HEALTH STATUS

INDICATORS!/DE FROM 155
28 19256 QUALITY OF LIFE!/DE FROM 155
29 12435 HEALTH STATUS/DE FROM 155
30 258 KARNOFSKY PERFORMANCE

STATUS/DE FROM 155
31 28861 (HEALTH()STATUS OR

(QUALITY(3W)LIFE) OR ADL OR
QOL OR HEALTH()STATE?
?)/TI,AB FROM 155

32 7182 (SHORT()FORM OR SF OR MOS
OR DISABILITY()RATING()SCALE
OR EUROQOL)/TI,AB FROM 155

33 736 ((QUALITE (3W) VIE) OR
HEALTH()PROFILE OR QWB OR
(QUALITY(3W)WELLBEING))/
AB,TI FROM 155

34 42325 (HEALTH()STATUS OR
(QUALITY(3W)LIFE) OR ADL OR
QOL OR HEALTH()STATE? ?)
FROM 86,163,6,162,35,94,144,77

35 45960 (SHORT()FORM OR SF OR MOS
OR DISABILITY()RATING()SCALE
OR EUROQOL)FROM
86,163,6,162,35,94,144,77

36 8454 ((QUALITE (3W) VIE) OR
HEALTH()PROFILE OR QWB OR
(QUALITY(3W)WELLBEING))
FROM 86,163,6,162,35,94,144,77

37 156362 S26:S36
38 1635915 (SCALE OR SCALES OR INDEX

OR MEASURE OR MEASURES OR
MEASUREMENT)/TI,AB

39 1949861 (SCHEDULE OR ASSESSMENT
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OR TEST OR TESTS OR
QUESTIONNAIRE?)/TI,AB

40 284572 (SCHEDULES OR INSTRUMENT
OR INSTRUMENTS OR
CHECKLIST? OR
INVENTORY)/TI,AB

41 3374758 S38:S40
42 263263 S41(S)(RATING OR EVALUATING

OR EVALUATION)
43 201835 S41(S) (VALID? OR PRECISION

OR RATED OR RATING)
44 271412 S41(S) (EVALUATED OR

RELIABILITY OR RELIABLE OR
PREDICTABILITY OR
CONSISTENCY)

45 280040 (REPRODUCIBILITY OF
RESULTS/DE OR FEASIBILITY
STUDIES/DE OR EVALUATION
STUDIES!/DE) FROM 155

46 27658 (PREDICTIVE VALUE OF
TESTS/DE OR FACTOR
ANALYSIS/DE OR COMPARATIVE
STUDY/DE) FROM 155

47 870215 S42:S46
48 1899 S25 AND S37 AND S47
49 93364 MS/TI,AB
50 19452 MULTIPLE()SCLEROSIS/TI
51 1853 (QL OR COOP()CHART? OR

MCMASTER()HEALTH()INDEX OR
NOTTINGHAM()HEALTH()
PROFILE OR NHP OR SF36)/TI,AB

52 2242 (SICKNESS()IMPACT()PROFILE
OR SIP)/TI,AB

53 847 (NHP OR UTILITY()SCALE? ? OR
HEALTH()UTILITY)/TI,AB

54 780 (UTILITY()INDEX? OR QUALITY()
ADJUSTED()LIFE)/TI,AB

55 564 (QALY? OR QALM? OR QALD?
OR QALE)/TI,AB

56 139 (QUALITY()ADJUSTED()LIFE()
EXPECTANCY)/TI,AB

57 2647 (CONTINGENT()VALUATION OR
HUMAN()CAPITAL)/TI,AB

58 5 (GLOBAL()HEALTH()INDEX OR
GLOBAL()HEALTH()
INDICES)/TI,AB

59 299 (HRQOL? OR HR()QOL)/TI,AB
60 0 (HEALTHY()LIFE()

EQUIVALENT?)/TI,AB
61 2 (HEALTHY()YEAR()

EQUIVALEN?)/TI,AB
62 1051 HYE?/TI,AB
63 1 (MULTI()ATTRIBUTE()

SCALE?)/TI,AB
64 114322 S41(S)(SUITABLE OR

APPROPRIATE)
65 1467302 (RATING OR EVALUATING OR

EVALUATION OR VALID? OR
PRECISION OR RATED)/TI,AB

66 812922 (EVALUATED OR RELIABILITY
OR RELIABLE OR PREDICTABILITY
OR CONSISTENCY)/TI,AB

67 511471 S25 OR S49 OR S50
68 162762 S37 OR S51:S63
69 2386999 S45:S46 OR S64:S66
70 2656 S67 AND S68 AND S69
71 757 S70 NOT S48
72 707 RD S71 (unique items)

Health and Psychosocial Instruments
(HAPI) (Ovid search service)

March 1999:
Set Documents Search
1 0 (mental adj reatrd).mp. 
2 292 (mental adj retard$).mp. 
3 270 (mentally adj retard$).mp. 
4 285 (learning adj disab$).mp. 
5 257 (learning adj disorder$).mp. 
6 14 (mental$ adj disab$).mp. 
7 88 (cognitiv$ adj (disord$ or disab$ or

impair$)).mp. 
8 7 (intellect$ adj (impair$ or disab$ or

retard$)).mp. 
9 51 stroke.mp. 
10 215 (cerebrovascular adj accident$).mp. 
11 167 (multiple adj sclerosis).mp. 
12 247 (brain adj (damag$ or injur$)).mp. 
13 0 head ajd injur$.mp. 
14 210 (head adj injur$).mp. 
15 0 2 3 4 5 6 7 8 9 110 11.mp. 
16 749 2 or 3 or 4 or 5 or 6 or 7 or 8
17 1543 16 or 9 or 10 or 11 or 12 or 14
18 0 (internal adj coconisstency).mp.
19 3223 internal consistency y.ry.
20 240 parallel forms y.ry.
21 1797 test-retest y.ry.
22 879 inter-rater y.ry.
23 2248 content y.va.
24 1697 criterion y.va.
25 0 consturct y.va.
26 0 co s.mp. 
27 2814 construct y.va.
28 4981 19 or 20 or 21 or 22 or 23 or 24 or
27
29 114 17 and 28

Econlit (searched using the
SilverPlatter interface)

First search iteration (June 1999):
No. Records Request 
1 17 stroke 
2 0 cerebrovascular 
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3 1184 accident* 
4 0 cerebrovascular accident* 
5 3985 learning 
6 203 disorder* 
7 0 learning disorder* 
8 3985 learning 
9 2655 disabilit* 
10 0 learning disabilit* 
11 403 mental* 
12 2812 disab* 
13 6 mental* disab* 
14 403 mental* 
15 203 disorder* 
16 7 mental* disorder* 
17 403 mental* 
18 180 retard* 
19 10 mental* retard* 
20 492 cognitiv* 
21 164 impair* 
22 4 cognitiv* impair* 
23 492 cognitiv* 
24 203 disorder* 
25 0 cognitiv* disorder* 
26 492 cognitiv* 
27 253 disable* 
28 0 cognitiv* disable* 
29 492 cognitiv* 
30 2812 disab* 
31 0 cognitiv* disab* 
32 1561 intellect* 
33 2812 disab* 
34 1 intellect* disab* 
35 1561 intellect* 
36 164 impair* 
37 0 intellect* impair* 
38 1561 intellect* 
39 206 disord* 
40 0 intellect* disord* 
41 1561 intellect* 
42 180 retard* 
43 0 intellect* retard* 
44 591 head 
45 617 injur* 
46 3 head injur* 
47 135 brain 
48 617 injur* 
49 0 brain injur* 
50 135 brain 
51 1118 damag* 
52 1 brain damag* 
53 403 mental* 
54 492 competen* 
55 0 mental* competen* 
56 4793 multiple 
57 20 sclerosis 
58 6 multiple sclerosis 
59 490 ms 

60 62 ms in ti,ab 
61 110 #1 or #4 or #7 or #10 or #13 or #16

or #19 or #22 or #25 or #28 or #31
or #34 or #37 or #40 or #43 or #46
or #49 or #52 or #55 or #60 

62 18322 health 
63 3125 status 
64 212 health status 
65 7058 quality 
66 11992 life 
67 1084 quality with life 
68 8 adl 
69 4 qol 
70 18322 health 
71 35138 state 
72 48 adl or qol or health state 
73 8351 short 
74 6824 form 
75 13 sf 
76 6 mos 
77 372 rating 
78 5535 scale 
79 1 euroqol 
80 27 short form or sf or mos or rating

scale or euroqol 
81 34 qualite 
82 18322 health 
83 760 profile 
84 0 qwb 
85 7058 quality 
86 23 wellbeing 
87 37 qualite or health profile or qwb or

(quality with wellbeing) 
88 1 ql 
89 14 coop 
90 637 chart* 
91 18322 health 
92 20610 index 
93 18322 health 
94 760 profile 
95 1 nhp 
96 0 sf36 
97 75 sickness 
98 18561 impact 
99 7 sip 
100 15 ql or coop chart* or health index

or health profile or nhp or sf36 or
sickness impact or sip 

101 5811 utility 
102 5846 scale* 
103 3 utility scale* 
104 18322 health 
105 5811 utility 
106 1 health utility 
107 7058 quality 
108 1203 adjusted 
109 40 qaly* 
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110 108 quality adjusted or qaly* 
111 0 qalm* 
112 0 qald* 
113 222 dalY* 
114 2583 disability 
115 1203 adjusted 
116 3752 contingent 
117 2902 valuation 
118 904 qalm* or qald* or dalY* or disability

adjusted or contingent valuation 
119 16770 human 
120 59974 capital 
121 18322 health 
122 20610 index 
123 179 healthy 
124 11992 life 
125 179 healthy 
126 11992 life 
127 48 hye* 
128 2 multi 
129 366 attribute 
130 8010 human capital or health index or

healthy life or healthy life or hye*
or multi attribute 

131 10269 #64 or #67 or #72 or #80 or #87 or
#100 or #103 or #106 or #110 or
#118 or #130 

132 8 #61 and #131 

EMBASE (searched using the
SilverPlatter interface)

Third iteration (July 1999):
No. Records Request 
1 202 explode “learning-disorder”/ all

subheadings 
2 1199 explode “mental-deficiency”/ all

subheadings 
3 762 “cognitive-defect”/ all subheadings 
4 1145 explode “brain-injury”/ all

subheadings 
5 418 “head-injury”/ all subheadings 
6 418 “head-injury”/ all subheadings 
7 418 “head-injury”/ all subheadings 
8 1511 “stroke”/ all subheadings 
9 768 “multiple-sclerosis”/ all

subheadings 
10 5656 #1 or #2 or #3 or #4 or #5 or #6 or

#7 or #8 or #9 
11 2035 learning 
12 2453 disab* 
13 2035 learning 
14 18564 disorder* 
15 107 (learning disab* or learning

disorder*) in ti,ab 
16 441 (mental* disab* or mental*

retard*) in ti,ab 

17 408 (cognitive* disab* or cognitiv*
disorder* or cognitiv* impair*) 
in ti,ab 

18 89 (intellect* disab* or intellect*
retard* or intellect* disord* or
intellect* impair*) in ti,ab 

19 755 (head injur* or brain injur*) 
in ti,ab 

20 272 brain damag* in ti,ab 
21 751 stroke in ti 
22 80 cerebrovascular accident* in ti,ab 
23 2777 #15 or #16 or #17 or #18 or #19 or

#20 or #21 or #22 
24 1177 explode “daily-life-activity”/ all

subheadings 
25 963 explode “health-status”/ all

subheadings 
26 2150 explode “quality-of-life”/ all

subheadings 
27 4005 #24 or #25 or #26 
28 2272 (health status or (quality near life)

or adl or qol or health state*) 
in ti,ab 

29 498 (short form or sf or mos or
disability rating scale or euroqol) 
in ti,ab 

30 65 ((qualite near vie) or health profile
or qwb or (quality near wellbeing))
in ti,ab 

31 69 (nhp or ql or coop chart* or
mcmaster health index or
nottingham health profile) in ti,ab 

32 68 (sickness impact profile or sf36 or
sip or utility()scale*) in ti,ab 

33 54 (health utility or utility index* or
quality adjusted life) in ti,ab 

34 40 (qaly* or qalm* or qald* or qale or
quality adjusted life expect*) 
in ti,ab 

35 18 (contingent valuation or human
capital or global health index or
global health indices) in ti,ab 

36 36 (hrqol or hr qol or healthy life
equivalent* or healthy year
equivalen*) in ti,ab 

37 17 (hye* or multi attribute scale*) 
in ti,ab 

38 5045 #27 or #28 or #29 or #30 or #31 or
#32 or #33 or #34 or #35 or #36 or
#37 

39 253 #10 and #38 
40 901 “reproducibility”/ all subheadings 
41 15 “prediction-and-forecasting”/ all

subheadings 
42 2368 “prediction”/ all subheadings 
43 14050 explode “evaluation-and-follow

up”/ all subheadings 
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44 1074 “reliability”/ all subheadings 
45 17641 #40 or #41 or #42 or #43 or #44 
46 302 ((scale or scales or index or

measure or measures or
measurement) near (suitable or
appropriate)) in ti,ab 

47 406 ((schedule or assessment or test or
tests or questionnaire) near
(suitable or appropriate)) in ti,ab 

48 67 ((schedules or instrument* or
checklist* or inventory) near
(suitable or appropriate)) in ti,ab 

49 17272 (rating or evaluating or evaluation
or valid* or precision or rated)
in ti,ab 

50 16309 (evaluated or reliability or reliable
or predictability or consistency) 
in ti,ab 

51 42609 #45 or #46 or #47 or #48 or #49 or
#50 

52 111 #39 and #51 

Social Scisearch
This database was searched using the Dialog
Corporation Dialog service and records were de-
duplicated against MEDLINE during the search.

Second iteration (Sept. 1999):
s Learning Disorders!/de from 155
s Mental Retardation!/de from 155
s Mental Competency/de from 155
s Brain Injuries!/de from 155
s Head Injuries!/de from 155
s Brain-Damage,-Chronic!/de from 155
s Cerebrovascular Disorders!/de from 155
s Multiple Sclerosis!/de 
s (learning?(s)(disab? or disorder?))/ti,ab from 155
s (mental?(s)(disab? or retard?))/ti,ab from 155
s (cognitiv?(s)(disorder? or disab? or
impair?))/ti,ab from 155
s (intellect?(s)(disab? or retard? or disorder? or
impair?))/ti,ab from 155
s (head()injur? or brain()inju?)/ti,ab from 155
s (brain()damag?)/ti,ab from 155
s stroke/ti from 155
s (cerebrovascular()accident?)/ti,ab from 155
s (learning?(s)(disab? or disorder?)) from 7,434
s (mental?(s)(disab? or retard?)) from 7,434
s (cognitiv?(s)(disorder? or disab? or impair?))
from 7,434
s (intellect?(s)(disab? or retard? or disorder? or
impair?)) from 7,434
s (head()injur? or brain()inju?) from 7,434
s (brain()damag?) from 7,434
s stroke from 7,434
s (cerebrovascular()accident?) from 7,434
s (learning(6w)difficult?)/ti,ab

s imbecility/ti,ab
s (mental(6w)handicap?)/ti,ab
s ms/ti,ab 
s multiple()sclerosis/ti
s s1:s29
s Activities of Daily Living/de from 155
s Health Status Indicators!/de from 155
s Quality of Life!/de from 155
s Health Status/de from 155
s Karnofsky Performance Status/de from 155
s (health()status or (quality(3w)life) or adl or qol
or health()state? ?)/ti,ab from 155
s (short()form or sf or mos or
disability()rating()scale or euroqol)/ti,ab from 155
s ((qualite (3w) vie) or health()profile or qwb or
(quality(3w)wellbeing))/ab,ti from 155
s (health()status or (quality(3w)life) or adl or qol
or health()state? ?) from 7,434
s (short()form or sf or mos or
disability()rating()scale or euroqol)from 7,434
s ((qualite (3w) vie) or health()profile or qwb or
(quality(3w)wellbeing))from 7,434
s (ql or coop()chart? Or mcmaster()health()index
or nottingham()health()profile or nhp or
sf36)/ti,ab
s (sickness()impact()profile or sip)/ti,ab
s (nhp or utility()scale? ? or health()utility)/ti,ab
s (utility()index? or quality()adjusted()life)/ti,ab
s (qaly? or qalm? or qald? or qale)/ti,ab
s (quality()adjusted()life()expectancy)/ti,ab
s (contingent()valuation or human()capital)/ti,ab
s (global()health()index or
global()health()indices)/ti,ab
s (hrqol? or hr()qol)/ti,ab
s (healthy()life()equivalent?)/ti,ab
s (healthy()year()equivalen?)/ti,ab
s hye?/ti,ab
s (multi()attribute()scale?)/ti,ab
s (disease()management()profile)/ti,ab
s (FLIC or
(health()assessment()questionnaire))/ti,ab not
arthritis/ti
ss s31:s56
s s30 and s57

HealthSTAR 
This was searched using the Dialog Corporation
Dialog service and records were de-duplicated
against MEDLINE during the search. 

June 1999:
Set Items Description
1 14097 LEARNING DISORDERS!/DE
2 37654 MENTAL DEFICIENCY!/DE 

FROM 73
3 6754 COGNITIVE DEFECT/DE 

FROM 73
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4 29166 BRAIN INJURY!/DE FROM 73
5 13371 HEAD INJURY/DE FROM 73
6 79529 MENTAL RETARDATION!/DE

FROM 155,151
7 2441 MENTAL COMPETENCY/DE

FROM 155,151
8 25450 BRAIN INJURIES!/DE FROM

155,151
9 73595 HEAD INJURIES!/DE FROM

155,151
10 0 BRAIN-DAMAGE,-CHRONIC!/DE

FROM 155,151
11 171142 CEREBROVASCULAR

DISORDERS!/DE FROM 155,151
12 37149 MULTIPLE SCLEROSIS!/DE
13 27295 STROKE/DE FROM 73
14 12205 (LEARNING?(S)(DISAB? OR

DISORDER?))/TI,AB
15 42800 (MENTAL?(S)(DISAB? OR

RETARD?))/TI,AB
16 34361 (COGNITIV?(S)(DISORDER? OR

DISAB? OR IMPAIR?))/TI,AB
17 7648 (INTELLECT?(S)(DISAB? OR

RETARD? OR DISORDER? OR
IMPAIR?))/TI,AB

18 37001 (HEAD()INJUR? OR
BRAIN()INJU?)/TI,AB

19 16462 (BRAIN()DAMAG?)/TI,AB
20 56649 STROKE/TI OR

MULTIPLE()SCLEROSIS/TI
21 5769 (CEREBROVASCULAR()

ACCIDENT?)/TI,AB
22 542589 S1:S21
23 33280 ACTIVITIES OF DAILY

LIVING/DE FROM 155,151
24 9129 HEALTH STATUS

INDICATORS!/DE FROM 155,151
25 57615 QUALITY OF LIFE!/DE
26 25826 HEALTH STATUS/DE FROM

155,151
27 518 KARNOFSKY PERFORMANCE

STATUS/DE FROM 155,151
28 82766 (HEALTH()STATUS OR

(QUALITY(3W)LIFE) OR ADL OR
QOL OR HEALTH()STATE?
?)/TI,AB

29 16623 (SHORT()FORM OR SF OR MOS
OR DISABILITY()RATING()SCALE
OR EUROQOL)/TI,AB

30 2226 ((QUALITE (3W) VIE) OR
HEALTH()PROFILE OR QWB OR
(QUALITY(3W)WELLBEING))/
AB,TI

31 135405 (HEALTH()STATUS OR
(QUALITY(3W)LIFE) OR ADL OR
QOL OR HEALTH()STATE? ?)

32 17075 (SHORT()FORM OR SF OR MOS

OR DISABILITY()RATING()SCALE
OR EUROQOL)

33 2381 ((QUALITE (3W) VIE) OR
HEALTH()PROFILE OR QWB OR
(QUALITY(3W)WELLBEING))

34 17853 DAILY LIFE ACTIVITY!/DE 
FROM 73

35 14066 HEALTH STATUS!/DE FROM 73
36 195732 S23:S35
37 1167488 (SCALE OR SCALES OR INDEX

OR MEASURE OR MEASURES OR
MEASUREMENT)/TI,AB

38 1552056 (SCHEDULE OR ASSESSMENT
OR TEST OR TESTS OR
QUESTIONNAIRE?)/TI,AB

39 152136 (SCHEDULES OR INSTRUMENT
OR INSTRUMENTS OR CHECKLIST
OR INVENTORY)/TI,AB

40 2518480 S37:S39
41 226009 S40(S)(RATING OR EVALUATING

OR EVALUATION)
42 163412 S40(S) (VALID? OR PRECISION

OR RATED OR RATING)
43 278208 S40(S) (EVALUATED OR

RELIABILITY OR RELIABLE OR
PREDICTABILITY OR
CONSISTENCY)

44 530120 (REPRODUCIBILITY OF
RESULTS/DE OR FEASIBILITY
STUDIES/DE OR EVALUATION
STUDIES!/DE) FROM 155,151

45 54364 (PREDICTIVE VALUE OF
TESTS/DE OR FACTOR
ANALYSIS/DE OR COMPARATIVE
STUDY/DE) FROM 155,151

46 7357 REPRODUCIBILITY/DE FROM 73
47 549 PREDICTION AND

FORECASTING/DE FROM 73
48 94978 “EVALUATION AND FOLLOW

UP”!/DE FROM 73
49 9595 RELIABILITY/DE FROM 73
50 1136932 S41:S49
51 3911 S22 AND S36 AND S50
52 2569 (QL OR COOP()CHART? OR

MCMASTER()HEALTH()INDEX
OR NOTTINGHAM()HEALTH()
PROFILE OR NHP OR
SF36)/TI,AB

53 2112 (SICKNESS()IMPACT()PROFILE
OR SIP)/TI,AB

54 1080 (NHP OR UTILITY()SCALE? ? OR
HEALTH()UTILITY)/TI,AB

55 1595 (UTILITY()INDEX? OR 
QUALITY()ADJUSTED()
LIFE)/TI,AB

56 1193 (QALY? OR QALM? OR QALD?
OR QALE)/TI,AB
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57 261 (QUALITY()ADJUSTED()
LIFE()EXPECTANCY)/TI,AB

58 494 (CONTINGENT()VALUATION OR
HUMAN()CAPITAL)/TI,AB

59 11 (GLOBAL()HEALTH()INDEX OR
GLOBAL()HEALTH()INDICES)/
TI,AB

60 617 (HRQOL? OR HR()QOL)/TI,AB
61 0 (HEALTHY()LIFE()

EQUIVALENT?)/TI,AB
62 10 (HEALTHY()YEAR()

EQUIVALEN?)/TI,AB
63 605 HYE?/TI,AB
64 3 (MULTI()ATTRIBUTE()

SCALE?)/TI,AB
65 14506 S41(S)(SUITABLE OR

APPROPRIATE)
66 1044116 (RATING OR EVALUATING OR

EVALUATION OR VALID? OR
PRECISION OR RATED)/TI,AB

67 804495 (EVALUATED OR RELIABILITY OR
RELIABLE OR PREDICTABILITY
OR CONSISTENCY)/TI,AB

68 198532 S36 OR S52:S64
69 2070407 S44:S45 OR S65:S67
70 4530 S68 AND S69 AND S22
71 4868 S51 OR S70
72 108233 S40(S)(SUITABLE OR

APPROPRIATE)
73 2140102 S44:S45 OR S64:S67 OR S72
74 4724 S68 AND S22 AND S73
75 5055 S51 OR S74
76 199 S75/1900-1980
77 124 RD S76 (unique items)
78 3545 S75 FROM 155,151
79 1833 RD S78 (unique items)
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Appendix 3

Data extraction form

ID Ref ID Study                                                              Country

QOL scale

Method of administration

Time of administration

Scale components

Disease status Cognitively impaired included

Level of cognitive impairment

Population characteristics

Study design

Sampling procedure

Aim(s) of study
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Number of participants Number of participants in final analysis

Other details

Validation results

Conclusion about QoL scale

Overall study conclusions

Comments
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Appendix 4

Details of studies included in the review
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Appendix 6

Summary of validity of instruments

TABLE 4  COMQOL-1521,22

Description: The ComQol-I5 is a multidimensional instrument including seven domains: material well-being, health,
productivity, intimacy, safety, place in community, and emotional well-being. Each domain has an objective and a subjective
component.The measurement of each objective domain is achieved by obtaining an aggregate score based on the
measurement of three objective indices relevant to that domain, for example ‘material well-being’ is measured by an aggregate
score of income, type of accommodation and personal possessions.The measurement of each subjective domain is achieved by
obtaining a satisfaction score of that domain, which is weighted by the perceived importance of the domain for the individual.

Validation Results

Population studied The scale was validated using the same group of patients (430 patients with LD) in two different
studies.21,22 The studies included more than 50% of respondents with cognitive impairment

Choice of component Not reported
variables

Sensibility Not reported

Consistency Internal consistency (Cronbach’s alpha): Objective scales – material well-being (0.14), health (0.64),
productivity (0.35), intimacy (0.45), safety (0.56), community (0.15), emotional well-being (0.42),
and for the total objective scale (21 items): 0.56. Subjective scales – for the seven components
combined, importance (0.48), satisfaction (0.65) and importance × satisfaction (0.68)

Test–retest reliability: Generally high reliabilities were obtained at 1–2 weeks, with the exceptions of
the ‘importance of intimacy’ and ‘satisfaction with safety’ components. Beyond the 2-week interval,
the retest correlations became ‘somewhat erratic’ according to the authors21,22

Accuracy Not reported

Suitability Inter-domain correlations: Correlations between the objective domains were all low, with the highest
correlation of 0.25 for ‘material well-being × intimacy’. In general there was found to be no
significant correlation between objective and subjective domain scores, with the exception of
objective health which correlated positively with both health importance (r = 0.25; p < 0.05) and
health satisfaction (r = 0.33; p < 0.001)

Patient–proxy and Relationships were found between objective scores and the third-party subjective estimates
inter-rater agreement provided by carers. Significant correlations were found in three domains for importance 

(health = 0.25, p < 0.05; safety = 0.23, p < 0.05; community = 0.33, p < 0.01) and for satisfaction
(material well-being = 0.29, p < 0.05; health = 0.28, p < 0.05; intimacy = 0.33, p < 0.01).These
correlations did not conform to those of the clients themselves and may indicate that carer third
party estimations were influenced by objective cues. In terms of the relative inter-domain
hierarchy of importance and satisfaction, only the former achieved a significant degree of
congruence between the client and carer estimations (r = 0.96, n = 7, p < 0.01 and r = 0.55, n = 7
and not stated, respectively).The lack of correspondence for estimations of satisfaction was most
marked for the domain of ‘community’. In terms of intra-domain data the degree of
correspondence was generally slight. For ratings of importance, only the domain of ‘intimacy’ 
(0.23; p < 0.05) reached significance. For ratings of satisfaction significant agreement was recorded
for the domains of ‘health’ (0.22; p < 0.05), ‘productivity’ (0.33; p < 0.01) and ‘safety’ (0.31, p < 0.01)

Conclusion: The studies included more than 50% of respondents with cognitive impairment, and their combined quality score
was 0.5. Internal consistency was under 0.60 for the total objective scale and for all subscales except ‘health’.Test–retest
reliability was generally high within 2 weeks, and reported by the authors as ‘somewhat erratic’ beyond 2 weeks. Patient–proxy
assessments showed generally little correspondence, carer estimations correlated more strongly with objective cues than with
patient estimates. No data was reported for the accuracy and sensibility of the scale.
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TABLE 5  SF-3615,23,26–29,41,47

Description: The SF-36 comprises eight health scales: physical functioning (ten items), role limitations-physical (four items),
bodily pain (two items), general health (five items), vitality (four items), social functioning (two items), role limitations-
emotional (three items) and mental health (five items).Two core dimensions of health: ‘physical’ and ‘mental’ can be derived
from these eight scales.

Validation Results

Population studied Overall seven studies included 3142 participants. Four studies included 2600 stroke
patients15,26–28,47 two studies included 471 patients with MS23,29 and one study included 
71 patients with LD.41 Most studies included less than 20% of respondents with cognitive
impairment. 20–50% of respondents were cognitively impaired in two studies.23,47 Only one study
included more than 50% with cognitive impairment41

Choice of component Not applicable
variables

Sensibility Ease of use: One study among stroke patients found the mean time to complete the assessment
was 8 minutes.15 Completion rates among MS patients were found to range from 96% on ‘role
limitations’ to 100% on ‘social function’.29 Another study compared response rates for SF-36 and
EQ-5D.27 Response and ‘response with no missing data’ were 60% SF-36 first mailing and 75% for
the SF-36 after second mailing (OR = 1.31; 95% CI, 1.1 to 1.6; p = 0.002 and OR = 1.35; 95% CI,
1.1 to 1.6; p = 0.003, respectively).Taking into account the missing data the overall response rate
for SF-36 was 55% (OR = 1.64; 95% CI, 1.4 to 1.9; p < 0.0001), with 50% of the questionnaires
completed by patients rather than their carers. 50% of the respondents reported dependency in
activities of daily living

Skewness: Among 171 MS-patients the ‘role limitations-physical’ scale showed a ‘floor’ effect, and
the ‘role limitations-emotional’ scale showed a ‘ceiling’ effect, with nearly half of the respondents
scoring the lowest (48.5%) or highest (47.9%) score29

Consistency Internal consistency: Among 300 MS patients the Cronbach’s alpha scores for the SF-36 subscales
alphas were good to excellent (0.75–0.94) with the one exception of ‘social function’.23 

Cronbach’s alpha scores ranged from 0.79 for ‘social function’ to 0.96 for ‘physical function’ in
another group of 171 MS patients.23 Among 849 stroke patients the Cronbach’s alpha score were
0.95 for ‘physical functioning’, 0.94 for ‘physical role functioning’, 0.80 for ‘social functioning’,
0.87 for ‘bodily pain’, 0.86 for ‘mental health’, 0.96 for ‘emotional role functioning’, 0.83 for ‘general
health’ and 0.81 for ‘vitality’.27 In another study among stroke patients, the Cronbach’s alpha scores
ranged between 0.6 for ‘vitality’ and 0.9 for ‘physical functioning’, ‘bodily pain’ and ‘role limitations
emotional’.15 Finally, among 71 patients with LD, the Cronbach’s alpha scores and item total biserial
correlations for each subscale were largely acceptable with the exception of the ‘social functioning’
scale where both the mean item-total correlation and alpha (0.33) were low41

Test–retest reliability: ICCs ranged from 0.30 for ‘mental health’, and 0.60 for ‘emotional role
functioning’, to 0.89 for ‘physical role functioning’ in a study of 2253 stroke patients.26 Among 
171 MS patients ICCs ranged from 0.64 for ‘social function’ to 0.96 for ‘physical function’29

Factor structure: Among 71 patients with LD, the SF-36 subscale scores were subjected to a
principle components factor analysis followed by a Varimax rotation replicating the analysis.41

A two-factor solution was obtained and the factors could be clearly interpreted as a physical
health factor and a mental health factor with ‘vitality’ and ‘social functioning’ loading mainly on the
mental health factor but having a reasonable loading on the physical health factor.The physical
health factor consisted of ‘physical functioning’ (factor score = 0.59), ‘role-physical’ (0.78), ‘bodily
pain’ (factor score = 0.75) and ‘general health’ (factor score = 0.83).The mental health factor
consisted of ‘vitality’ (factor score = 0.62), ‘social functioning’ (factor score = 0.58), ‘role-emotional’
(factor score = 0.75) and ‘mental health’ (factor score = 0.90)

continued
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TABLE 5 contd  SF-3615,23,26–29,41,47

Validation Results

Accuracy Concurrent validity: Among 90 stroke patients divided into two groups in terms of whether their
Barthel Index scores were high or low. Patients with high scores on the Barthel Index were
associated with higher scores on the SF-36, especially with regards to the ‘physical functioning’
and ‘general health’ subscales.15 Similarly, higher scores on the GHQ 28 were associated with 
higher SF-36 scores, especially for the subscales ‘social functioning’, ‘role limitations-emotions’ 
and ‘mental health’

Suitability Construct validity: Correlations between the SF36 subscales and impairment measures were weak.
Among 300 MS patients with the one exception of the ‘physical’ subscale which correlated
strongly with the EDSS and moderately with quantitative measures (walk-test and 9-hole peg test)23

Correlations between SF-36 and the Barthel Index were not significantly different if the modified
version instead of the original SF-36 questionnaire was used.47 All of the various SF-36 dimensions
showed significant correlations with the individual subject’s scores and their Barthel Index score.
The correlations were highest for ‘physical functioning’ (0.810) and lowest for ‘role-emotional’ (0.217)

Discriminant validity: One study looked at the sensitivity of SF-36 to important clinical differences,
like severity of symptoms, disability, days unable to attend work or school in the past month, and
overall QoL.29 All SF-36 subscales had satisfactory sensitivity, except for the ‘role-limitations
emotional’ scale, which discriminated poorly on all comparisons except overall QoL; the ‘pain’
scale discriminated poorly for days unable to attend work or school

Patient–proxy and Patient–proxy agreement: Test–retest reliability was assessed using ICC for forms completed by
inter-rater agreement the patient, proxies and by both groups.The ICCs were 0.80/0.59/0.74 (respectively) for ‘physical

functioning’, 0.89/0.45/0.67 for ‘physical role functioning’, 0.79/0.76/0.80 for ‘social functioning’,
0.81/0.65/0.75 for ‘bodily pain’, 0.30/0.24/0.28 for ‘mental health’, 0.60/0.50/0.57 for ‘emotional role
functioning’, 0.81/0.71/0.79 for ‘general health’ and 0.77/0.55/0.70 for ‘vitality’26

Inter-rater reliability: Among 71 patients with LD and their carers, moderate reliability was
achieved.41 However, the ‘role-physical’ scale and the ‘role-emotional’ scale were considerably less
reliable than the other subscales.The level of reliability evident with the third party version of the
scale was such that it would not be useful for comparison across individuals but was within the
range required to make group comparisons. Pearson’s r correlation coefficients for the SF-36
subscales were low for ‘social functioning’ (0.19) and ‘mental health’ (0.49), fair for ‘general health’
(0.60), ‘vitality’ (0.63), ‘physical functioning’ (0.76), and ‘bodily pain’ (0.79), and high for ‘role-physical’
(0.80) and ‘role-emotional’ (0.85)

OR, odds ratio; CI, confidence interval; GHQ, General Health Questionnaire

Conclusion: Most of the studies included fewer than 20% of cognitively impaired respondents.15,26–29 Two studies included
20–50% of respondents with cognitive impairment, but these had low quality scores (0.147 and 0.323). Only one study included
more than 50% of respondents with cognitive impairment.41 This final study had a quality score of 0.3. Results from two of the
studies showed good-to-excellent internal consistency for the total scale and for all subscales with one exception (‘social
function’).23,47 Correlations between SF-36 subscales and impairment measures were weak, with one exception (SF-‘physical’
correlated strongly with the EDSS and moderately with quantitative measures). One study showed that the internal
consistency and item total biserial correlations for each subscale are largely acceptable with the exception of the ‘social
functioning’ scale where both the mean item-total correlation and Cronbach’s alpha (0.33) were low.41 Through factor analysis
on the subscales, a two-factor solution was obtained and the factors can clearly be interpreted as a physical health factor and a
mental health factor. Inter-rater reliability between patients with LD and their carers was moderate; however, the ‘role-physical’
scale and the ‘role-emotional’ scale were considerably less reliable.
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TABLE 6  LSI44

Description: The index consists of 36 items, including five dimensions: living arrangement, relationships and social activities,
job status, health, and general happiness.

Validation Results

Population studied 48 patients with LD; more than 50% with cognitive impairment 

Choice of Not applicable
component variables

Sensibility Not reported

Consistency Internal consistency: Cronbach’s alpha scores were acceptable to good for most of the subscales
(living arrangement (0.79), job status (0.64), health (0.75), general happiness (0.84)), and the total
index (0.87)), but poor for ‘relationships and social activities’ (0.48)

Accuracy Not reported

Suitability Convergent validity: As predicted the LSI showed significant negative correlations with ‘leisure
interests’ (r = –0.38) and ‘leisure-constraints’ (r = –0.45) and no significant relation with broad
cognitive functioning (r = –0.30). Contrary to predictions, the LSI showed no significant negative
correlations with ‘leisure-activity participation’ (r = 0.02) and ‘leisure-preference’ (r = –0.06)

Patient–proxy and Not reported
inter-rater agreement

Conclusion: The LSI was validated in one study, which included 48 patients with LD.44 More than 50% of the respondents had
cognitive impairment, and the quality score was 0.3. Internal consistency was acceptable to good for most scales, but poor for
‘relationships and social activities’.The convergent validity results were somewhat unclear.

TABLE 7  LSS40,42

Description: The LSS is a 20-item Likert-type rating scale developed by Chubon for use in assessing perceived life quality by
persons with disabilities and chronic illness, as well as the general population.The items are clear and concise, with readability
estimated to be in the fourth grade to fifth grade range.Although designed to be self-administered, provisions are included for
oral administration to persons who have reading or other limitations that prohibit them from completing the written self-
report form.The scale was developed around ten commonly accepted QoL domains (including work, leisure, health,
love/affection, self-esteem) and ten additional areas (including stress, mobility, autonomy, energy level, social support,
mood/affect, and public support).These were derived through a critical incidents-based study of adults with various chronic
illnesses and/or disability including MS.40 Items were rated on a six-point scale: disagree very strongly (1), to agree very
strongly (6); a one- to seven-point scale has also been used.42

Validation Results

Population studied 153 MS patients40 and 120 patients with LD.42 Fewer than 20% of the MS patients had cognitive
impairment, but more than 50% of the patients with LD had cognitive impairment

Choice of Not applicable
component variables

Sensibility Not reported

Consistency Internal consistency: Among patients with LD the Cronbach’s alpha score was 0.74 for the high-IQ
group and 0.61 for the low-IQ group.42 These scores were lower than those reported for non
cognitive disabilities, but were sufficient to render the results usable in interpreting the group data

In a sample of 153 MS patients Cronbach’s alpha was 0.89, based on 19 of 20 items used in the
study.40 One item pertaining to public support was deleted owing to non-response by
approximately half of the participants

continued
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TABLE 7 contd  LSS40,42

Validation Results

Accuracy Not reported

Suitability Convergent validity: One of the studies found moderate correlations with the Beck Depression
Inventory (BDI; r = –0.61), the LSI-A (r = 0.77) and the Index of Well-Being (r = 0.65).40

Low correlations with the RCAS (r = 0.35, p < 0.01), the ABS (r = 0.35, p < 0.01), and the ABS
Part II (r = 0.04; p = not significant) were also reported.42 However the LSS correlated significantly
with the PASSING scores (r = 0.91; p = 0.01)

Patient–proxy and Not reported
inter-rater agreement

Conclusion: The LSS was validated in two studies, which included 153 MS patients40 and 120 patients with LD.42 Fewer than
20% of the MS patients had cognitive impairments, but more than 50% of the patients with LD had cognitive impairments.The
quality for the LD study was 0.3, and the internal consistency was 0.74 for the high-IQ group and 0.61 for the low-IQ group.
This showed that the internal consistency was lower but sufficient for people with cognitive impairment.The convergent
validity showed that the LSS is sensitive to living conditions (PASSING), and less sensitive to mental deficiencies (ABS) and
independence (RCAS).

TABLE 8  CQOL45

Description: The CQOL consists of 15 domains (getting about and using hands, doing things for self, soiling or wetting,
school, out of school activities, friends, family relationships, discomfort due to bodily symptoms, worries, depression, seeing,
communication, eating, sleep and appearance).

Validation Results

Population studied 26 mothers of patients with LD.45 More than 50% of the patients had cognitive impairment

Choice of Not reported
component variables

Sensibility Not reported

Consistency Internal consistency: Cronbach’s alpha for combined scales measuring function, satisfaction and upset
for all mothers (n = 75), including mothers of children with CPD and PD, were 0.81, 0.86 and 
0.86, respectively

Test–retest reliability: The correlation of the combined function scores was 0.83. Individual
correlations for the mothers’ scores ranged from 0.11 to 1.00 (based on 19 mothers of patients
with LD and 15 mothers of children with CPD), with the majority between 0.4 and 0.7.The
mothers of children with LD obtained the highest level of reliability

Accuracy Not reported

Suitability Convergent validity: The correlation between the mothers’ total function score and the Child’s
Global Adjustment Score was 0.64 (p = 0.01)

Discriminant validity: The mothers of LD children rated their children as functioning less well than
either of the other two groups (mothers of CPD children and mothers of PD children) on 12 of
the 15 items (with the exception of ‘family relationships’, ‘depression’ and ‘physical discomfort’).
The ratings were significantly worse on six of the items 

Patient–proxy and Not reported
inter-rater agreement

Conclusion: The CQOL was validated in one study, which included 26 mothers of patients with LD.45 More than 50% of the
patients had cognitive impairment and the quality score was 0.25. Results showed that internal consistency for the combined
scales was good, and test–retest reliability was acceptable. Convergent and discriminant validity results were as predicted.
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TABLE 9  QUOLIS46

Description: The QUOLIS consists of 78 statements or indicators, grouped according to 12 domains which are areas of
support: health services, family or guardianship, income maintenance, education or employment, housing and safety,
transportation, social or recreational, religious or cultural, case management, advocacy, counselling and aesthetics. Each
indicator is then rated on four counts, that is according to four dimensions: support, access, participation, and contentment.

Validation Results

Population studied Ten patients with LD, more than 50% of whom had cognitive impairment46

Choice of Not reported
component variables

Sensibility Not reported

Consistency Internal consistency: Cronbach’s alpha scores for the contentment dimension ranged from 0.79 to 0.99

Accuracy Not reported

Suitability Not reported

Patient–proxy and Inter-rater reliability: Inter-rater reliability for the contentment dimension ranged from 0.48 to 0.95.
inter-rater agreement Intra-rater agreement showed that 73% (35/48) of the scores were acceptable. For the 13 scores

lacking agreement refinements were suggested. Inter-rater agreement showed that 65% (31/48) of
the scores were acceptable

Conclusion: The QUOLIS was validated in one study, which included only ten patients with LD.46 More than 50% of the
patients had cognitive impairment, and the quality score was 0.25. Results showed that internal consistency was good, and
inter-rater agreement was acceptable for 73% of the scores.

TABLE 10  VAS-QOL43,55

Description: Global QoL was assessed using a VAS with endpoints labelled as ‘very low’ and ‘very high’.43 The scale was
transformed to match a 0–100 scale.Another study used two VAS, which had bars graded as ‘worst possible’ at the bottom
and ‘best possible’ at the top.55 Patients were asked to mark on the left bar the QoL before the stroke and on the right bar
the present QoL.The difference in height before and after stroke was calculated.

Validation Results

Population studied 96 stroke patients less than 20% of whom were cognitively impaired55 and 92 patients with
traumatic brain injury (TBI), more than 50% of whom were cognitively impaired43

Choice of Not applicable
component variables

Sensibility Not reported

Consistency Not reported

Accuracy Not reported

Suitability Convergent validity: One of the studies validated changes in QoL marked on the bars against
answers on three questions about the total life situation. Increasing degree of change as expressed
verbally was thus found to correspond to increasing change of QoL calculated from the graphs
(from a minimum of –1.8 to a maximum of –44.8)55

Mood (HADS; r = –0.56; p < 0.001), physical and social functioning (SIP; r = –0.48; p < 0.001) and
severity of the disability (GOS; r = 0.48; p < 0.001) were significantly correlated to the TBI
persons’ global QoL, as was the time since injury (r = 0.27; p < 0.01).43 Partial and multiple
correlations determined that for TBI patients the most important predictors were mood, physical
and social functioning, severity of disability and time since injury explaining 46% of the variance

continued
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Conclusion: The VAS-QoL was validated in two studies, which included 96 stroke patients55 and 92 patients with brain injury.43

Less than 20% of the stroke patients had cognitive impairment, while more than 50% of the brain injury patients were cognitively
impaired.The quality scores for the studies were 0.155 and 0.2.43 The latter study found strong correlations between the VAS-
QoL and mood, physical and social functioning and severity of disability, and moderate correlation with the time since injury.

TABLE 10 contd  VAS-QOL43,55

Validation Results

Patient–proxy and Not reported
inter-rater agreement

TBI, traumatic brain injury; HADS, Hospital Anxiety and Depression Scale; GOS, Glasgow Outcome Scale

TABLE 11  SWB19

Description: This is an eight-item scale for measuring physical and social well-being. Factor analysis showed one-
dimensionality, and thus ratings were summed.

Validation Results

Population studied 5279 patients including 128 stroke patients (or consequences of stroke), ten MS patients, and 
300 cognitively impaired patients.19 More than 50% of the participants had cognitive impairment

Choice of Not applicable
component variables

Sensibility Not reported

Consistency Internal consistency: Cronbach’s alpha scores ranged from satisfactory (i.e. 0.75) to very good (i.e. 0.91)

Accuracy Not reported

Suitability Not reported

Patient–proxy and Not reported
inter-rater agreement

Conclusion: The SWB was validated in one study, which included 5279 patients with stroke, MS and cognitive impairment.19

Although the study included more than 50% of respondents with cognitive impairments, the quality score was only 0.1,
showing that there was very limited validity information.The results showed that the internal consistency of the scale in people
with cognitive impairment was good.

TABLE 12  Life Satisfaction (Cantril’s ladder)19

Description: This scale asks the question: ‘Here is a picture of a ladder, suppose that we say the top of the ladder represents
the best possible life for you and the bottom represents the worst possible life for you.Where on the ladder do you feel you
personally stand at the present time?’ The ladder has ten steps (range 1–10).

Validation Results

Population studied 5279 patients including 128 stroke patients (or consequences of stroke), ten MS patients, and 
300 cognitively impaired patients19

Choice of Not applicable
component variables

Sensibility Not reported

Consistency Internal consistency: The Cronbach’s alpha scores ranged from satisfactory (i.e. 0.75) to very good
(i.e. 0.91)

continued
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TABLE 12 contd  Life Satisfaction (Cantril’s ladder)19

Validation Results

Accuracy Not reported

Suitability Not reported

Patient–proxy and Not reported
inter-rater agreement

Conclusion: Cantril’s ladder was validated in one study, which included 5279 patients with stroke, MS and cognitive
impairment.19 Although the study included more than 50% of respondents with cognitive impairment, the quality score was
only 0.1, showing that there is very limited validity information.The results show that the internal consistency of the scale in
people with cognitive impairment is good.

TABLE 13  SIP14,23,24,30–36

Description: The SIP consists of 136 items describing the impact of ill health on behaviour in 12 dimensions: sleep and rest,
emotional behaviour, body care and movement, household management, mobility, social interaction, ambulation, alertness
behaviour, communication, work, recreation and pastimes, and eating.Weighted sum scores are obtained for the overall profile,
physical and psychosocial subtotals, and separately for each of 12 dimensions.

Validation Results

Population studied 1542 participants in total. Five studies included 576 patients with brain injury24,30,32,33,35 three
studies included 585 stroke patients14,31,34 and two studies included 381 patients with MS.23,36

20–50% of the participants were cognitively impaired in three of the studies.14,23,24 The rest of the
studies had less than 20% of respondents whom were cognitively impaired30–34,36

Choice of Not applicable
component variables

Sensibility Ease of use: Among 53 stroke patients, it was found that the mean assessment time of 23.5 minutes
(SD = 7.2), was significantly longer than the control group (17.3 minutes, SD = 7.1)34

Consistency Internal consistency: Cronbach’s alpha for the total SIP score ranged from 0.89 to 0.96.23,32,33

For SIP subscales Cronbach’s alphas were lower, ranging from 0.63 to 0.90, the internal consistency
of the ‘sleep and rest’ and ‘eating’ subscales was relatively poor, based on patients and proxies in
one study and based on patients alone in another study23

Test–retest reliability: Using Spearman correlation coefficients among 42 stroke patients, the
coefficients were 0.82 for the psychosocial sum, 0.80 for the physical sum the score and 0.86 for
the total SIP.34 The correlation coefficient for the SIP-‘sleep’ subscale was lowest (0.31) and values
for the other subscales were not reported

Accuracy Not reported

Suitability Concurrent validity: Correlations between SIP-scores and the MMPI-Depression score were
examined in 19 brain injury patients.32 The correlation for the overall SIP score with depression
was 0.566, while correlations with depression for the psychosocial dimension and physical
dimension were 0.382 and 0.482, respectively.The psychosocial subscales (social introversion 
r = 0.338, communication r = 0.168, alertness behaviour r = 0.171, emotional behaviour r = 0.306)
correlated less with depression than the physical subscales (ambulation r = 0.427, mobility 
r = 0.471, body care and movement r = 0.435). Most of the other SIP subscales correlated strongly
with depression (sleep and rest r = 0.469, work r = 0.670 (n = 19), home management r = 0.599,
recreation and pastimes r = 0.504), except for the subscale eating (r = 0.188)

SIP scores were significantly poorer for stroke compared with controls on ‘emotional behaviour’
and ‘household management’, but not on any of the other dimensions34

continued
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TABLE 13 contd  SIP14,23,24,30–36

Validation Results

Correlations between SIP scores and seven neuropsychological measures (mean impairment rating,
WAIS Digit Symbol Scale score, DRAT:Trial 3 average cycle time, Deterioration Quotient,
Wechsler Memory Quotient,WAIS FSIQ,Trail Making Test – Part B) were reported for 38 stroke
patients.31 The mean impairment rating and the Trail Making Test – Part B scores predicted most
successfully the three overall SIP scores.The DRAT:Trial 3 average cycle time was more strongly
correlated to the SIP-physical dimension (r = 0.34) than to the psychological dimension (r = 0.03).
While the Deterioration Quotient and Wechsler Memory Quotient correlated more strongly to
the SIP psychological dimension (r = 0.28 and –0.16 respectively) compared with the physical
dimension (r = 0.13 and –0.04)

Correlations between SIP-scores and head injury severity were measured and increasing head
injury severity was significantly correlated with increasing levels of SIP dysfunction on all subscales
except the ‘emotional behaviour’ scale.30 The magnitudes of the other correlations were rather
modest, ranging from 0.13 to 0.34

Among 300 MS patients SIP subscales correlated at least moderately with one or more objective
measures, and the pattern of correlations between SIP-subscales and quantitative measures of
function (walk-test and 9-hole peg test) was not entirely predictable23

Among 43 brain injury patients the total SIP score was significantly related to CIQ-productivity
(–0.41) and life satisfaction (–0.44).35 The SIP-‘physical’ subscale was significantly related to CIQ
‘productivity’ (–0.51), and SIP-‘psychosocial’ was significantly related to life satisfaction (–0.51).
None of the other correlations between SIP and CIQ-subscales (‘home’, ‘social’ and ‘productivity’),
social support and life satisfaction were significant 

Patient–proxy and Patient–proxy agreement: In a study of 437 stroke patients, it was found that the individual patient
inter-rater agreement level, chance-corrected agreement between patient and proxy scores ranged from moderate for

the ‘eating’ subscale (ICC = 0.47) to excellent for ‘ambulation’ (ICC = 0.80) and ‘body care and
movement’ (ICC = 0.82).14 Good to excellent was noted for physical (ICC = 0.85), psychosocial
(ICC = 0.61) and total SIP (ICC = 0.77). ICCs for the other subscales ranged between 0.52 and 0.69

Validity of proxy ratings: The mean proxy-rated SIP scores of the physical and psychosocial
dimensions and total SIP were found to be significantly associated with patients’ Rankin grades.14

However, proxy scores were systematically higher than patient scores

Correlation between patients and ‘close others’: Among 20 brain injury patients it was found that
correlations were high for all categories (ambulation (0.859), body care and movement (0.720),
mobility (0.825), recreation (0.660), social interaction (0.646), alertness (0.745), eating (0.654),
communication (0.970), work (0.965) and overall percentage of dysfunction (0.905)).The only
exceptions were for ‘emotion’ (0.395), ‘sleep and rest’ (0.529) and ‘household management’ (0.583).24

It was suggested that ‘emotion’ and ‘sleep and rest’ were the most difficult categories for relatives
to assess.A comparison of mean scores showed that the difference between patients’ and
relatives’ reports was not significant on any category except ‘alertness’. In this category patients
reported a mean of 33% dysfunction as opposed to 24% reported by relatives.This difference was
significant at the 5% level

SD, standard deviation; MMPI, Minnesota Multiphasic Personality Inventory;WAIS FSIQ,Wechsler Adult Intelligence Scale – Full Scale
Intelligence Quotient; DRAT, Discriminant Reaction Averaging Time Test; CIQ, Community Integration Questionnaire

Conclusion: The SIP was validated in ten studies, which included a total of 1542 respondents.14,23,24,30–34,36 However, the level
of validation was limited in people with cognitive impairment. Only three studies included 20–50% of respondents with
cognitive impairment14,23,24 and the remaining studies all included less than 20% cognitively impaired persons.30–34,36 The quality
scores for the 20–50% studies ranged from 0.3 to 0.4, showing that the level of validation was limited.These three studies
reported that internal consistency for the total SIP-score was generally good to excellent. For certain SIP subscales the internal
consistency was relatively poor (i.e. ‘sleep and rest’ and ‘eating’ subscales). Correlations between the SIP-subscales and
quantitative measures of function were not entirely predictable and agreement between patient and proxy scores ranged from
moderate to excellent. However, proxy scores were systematically higher than patient scores.The ‘emotion’ and ‘sleep and rest’
subscales were the most difficult categories for relatives to assess.
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TABLE 14  MS-QLI23

Description: The MS-QLI is a modular MS-specific HRQL instrument consisting of a widely used generic measure, the Health
Status Questionnaire (SF-36), supplemented by nine symptom-specific measures, covering: fatigue, pain, bladder function, bowel
function, emotional status, perceived cognitive function, visual function, sexual satisfaction, and social relationships.

Validation Results

Population studied Validity was assessed in one study including 300 MS patients, 20–50% of whom were 
cognitively impaired23

Choice of Content validity: Three expert panels (MS patients and families, neurologists specialising in MS, and
component variables allied health professionals skilled in assessing and treating MS) reviewed a set of candidate

measures. Consequently, two items (‘bowel and bladder function’, and ‘caregiving’) were added in
addition to a new domain (‘sexual function’)

Sensibility Ease of use: It took approximately 45 minutes to complete the full questionnaire consisting of 
137 items and 80 abbreviated scales

Consistency Internal consistency: Cronbach’s alpha scores for all of the symptom-specific scales (including ‘fatigue
impact’, ‘perceived deficits’, ‘mental health’ and ‘social support’) were good to excellent (0.77–0.97).
The scores were high for the generic HRQL summary scales (0.89–0.95), and good to excellent
(0.75–0.94) for the SF-36 subscales with the exception of ‘social function’

Accuracy Not reported

Suitability Construct validity: The construct validity of the generic HRQL (SF-36) was supported at both the
summary and subscale levels, e.g. SF-36-‘physical’ and SIP-‘physical’ were strongly correlated 
(r = –0.62), as were SF-‘mental’ and SIP-‘psychosocial’ (r = –0.51). Correlations between dissimilar
constructs were weak however (r < 0.30).The construct validity of most symptom-specific
measures was also supported by modest (r < 0.40) correlations for the different constructs of the
MS-QLI with ‘pure’ measures, including measurements on ‘bladder’, ‘bowel’, ‘sexual’ and ‘visual
functioning’, MOS-‘pain’, and MOS-‘social support’. Correlations between the SF-36 subscales and
impairment measures were weak, with the exception of SF-‘physical’ which correlated strongly
with the EDSS and moderately with quantitative measures (walk-test and 9-hole peg test) 

Patient–proxy and Not reported
inter-rater agreement

Conclusion: The MS-QLI was validated in one study, which included 300 MS patients.23 20–50% of respondents were
cognitively impaired, and the study’s quality score was 0.5, showing that the level of validation was extensive. However, the
study findings may not be fully applicable to people with cognitive impairment, as only 20–50% of the study participants were
cognitively impaired.The results showed that the internal consistency of the total MS-QLI and the subscales was good, with
one exception (‘social function’).The scale also appeared to have good construct validity.
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TABLE 15  COOP/WONCA charts49

Description: The Dartmouth COOP/WONCA charts consist of six questions on physical ability, feelings, daily activity, social
activity, change in health and overall health, respectively. Each question has five responses, illustrated by drawings, on a scale of
1–5, ranging from ‘no limitation’ to ‘severe limitation’ for the first four questions, and from ‘much better’ to ‘much worse’ for
change of health, and ‘excellent’ to ‘poor’ for overall health.

Validation Results

Population studied 84 stroke patients, 20–50% of whom were cognitively impaired49

Choice of Not applicable
component variables

Sensibility Ease of use and acceptability: The interviewer found the charts very easy to administer and most of
the patients took less than 5 minutes to complete them.All of the patients were able to complete
the charts. Nobody complained about them and many actually liked the drawings.They often
pointed to the drawings rather than the words to indicate their responses.The drawings were
very helpful to patients who were illiterate.All but one patient said that they understood what the
charts were asking. One patient was not sure of the meaning of the charts on physical fitness,
feelings and daily activities

Usefulness: Five doctors saw the 84 patients and found the information obtained by the
COOP/WONCA charts extremely useful in 5% of cases, moderately useful in 60%, slightly useful
in 33% and useless in 2% of the patients

Consistency Not reported

Accuracy Not reported

Suitability Not reported

Patient–proxy and Not reported
inter-rater agreement

Conclusion: The COOP/WONCA charts were validated in one study, which included 84 stroke patients.49 Only 20–50% of
the respondents were cognitively impaired and so there was little information to indicate the validity of the charts in this
patient population. In addition the study only had a quality score of 0.2. However, the results showed that the
COOP/WONCA charts were easy to use and well accepted by patients and doctors alike.

TABLE 16  Oregon QLQ interviewer rating version50

Description: The Oregon QLQ was primarily developed to measure the QoL of mentally ill patients and later to study case
management and QoL of mentally ill community patients.The questionnaire consists of 141 items pertaining to services,
responsibilities, performances, and satisfaction of client needs in each domain.The items are organised into 21 scales:
satisfaction with home, structure and support at home, self and home maintenance, adequacy of income, physical health,
meaningful use of time, psychological distress, well-being, interpersonal relations, housing services, home management services,
money management services, education services, employment services, social recreational services, physical health, mental
health, nutritional services, transportation and protective services. Most items are scored from 1 to 4 (i.e. very inadequate (1)
to very adequate (4)).

Validation Results

Population studied 62 patients with LD, 20–50% of whom had cognitive impairment50

Choice of Not applicable
component variables

Sensibility Not reported

continued



Appendix 6

76

TABLE 16 contd  Oregon QLQ interviewer rating version50

Validation Results

Consistency Internal consistency:This was assessed using Cronbach’s alpha.Ten scales had fair-to-high
Cronbach’s alphas (defined as above 0.50): home satisfaction, self and home maintenance, physical
health, leisure time, physical distress, well-being, interpersonal relations, money services,
educational services and employment services. Seven had low Cronbach’s alphas: adequacy of
income (0.2940), housing services (0.0149), home making services (0.2880), social and recreational
services (0.1485), mental health (0.3574), nutritional services (0.3378) and transportation services
(–0.2657). ‘Structure and support’ was not included in the calculations as this was a single-item scale

Accuracy Not reported

Suitability Not reported

Patient–proxy and Inter-rater reliability: Overall the inter-rater reliability was satisfactory
inter-rater agreement

Conclusion: The Oregon QLQ was validated in one study that included 62 patients with LD, 20–50% of whom had cognitive
impairment.50 The quality score for the study was 0.2, showing that the level of validation was limited.The results showed that
the internal consistency was below 0.5 for seven out of 17 scales, and overall the inter-rater reliability was satisfactory.

TABLE 17  NHP34,47,48,51

Description: The NHP consists of 38 items describing health-related behaviour in six dimensions: pain, physical mobility, sleep,
emotional reactions, energy and social isolation (part 1); and seven ‘yes/no’ questions concerning domains of daily life (part 2).

Validation Results

Population studied A total of 389 stroke patients in four studies.34,47,48,51 Less than 20% of the patient were
cognitively impaired in two studies34,51 and in the remaining studies only 20–50% of the
participants were cognitively impaired47,48

Choice of Not applicable
component variables

Sensibility Ease of use: One study which used the NHP to assess QoL in 53 stroke patients, reported a mean
assessment time of 8.6 minutes (SD = 4.0)34

Consistency Test–retest reliability: Test–retest reliability was assessed using Spearman’s rank correlation
coefficients in 42 stroke patients.34 The correlation coefficients were: pain (0.65), physical mobility
(0.68), sleep (0.70), emotional reactions (0.80), energy (0.86) and social isolation (0.86).The
correlation coefficient for Part 2 of the scale was 0.88

Accuracy Not reported

Suitability Construct validity: Strong correlations were reported between the London Handicap scale and the
NHP Part 1 overall score (correlation coefficient = –0.42), and Part 1 subscales ‘physical mobility’
(–0.52), ‘energy’ (–0.36), ‘social isolation’ (–0.30) and ‘pain’ (–0.31).48 Weak correlations were
reported between the London Handicap scale and the NHP Part 2 overall score (–0.28) and the
Part 1 subscales ‘emotion’ (–0.28) and ‘sleep’ (–0.19)48

A strong correlation was also identified between the NHP and the EADL in terms of NHP
‘physical mobility’ (correlation coefficient = –0.66 at 6 months and –0.70 at 12 months), ‘energy’
(–0.41;–0.31) and ‘pain’ scores (–0.35 at 6 and 12 months).51 Strong correlations were also
observed between EADL and carer NHP ‘energy’ (–0.25 at 6 months; –0.25 at 12 months),
‘emotion’ (–0.26 and –0.30) and ‘pain’ (–0.28 and –0.18) scores

All of the dimensions of NHP apart from ‘sleep’ (–0.189) had a significant correlation with the
Barthel Index score, the correlation coefficients ranging from –0.423 for ‘emotion’, to –0.840 for
‘physical mobility’47
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TABLE 17 contd  NHP34,47,48,51

Validation Results

Discriminant validity: NHP scores were found to be significantly poorer for stroke patients compared
with controls for ‘energy’ and the Part 2 questions, but not on any of the other dimensions34

Patient–proxy and Not reported
inter-rater agreement

EADL, Extended Activities of Daily Living

Conclusion: The NHP was validated in four studies including 389 stroke patients.There was very limited information on the
validity of the NHP in people with cognitive impairment. In two of the studies less than 20% of the respondents had cognitive
impairment.34,51 In the other two studies 20–50% of respondents were cognitively impaired.47,48 However, the quality score for
both of these studies was only 0.1.

TABLE 18  BICRO-3925

Description: The BICRO-39 consists of 76 items, categorised into four domains: independent personal functioning (26 items);
leisure and work activities (18 items); personal relationships (ten items); psychological and behavioural adjustment (22 items).
The WHO handicap dimensions of ‘mobility’, ‘physical independence’, ‘orientation’, ‘occupation’, and ‘social integration’ were
covered by items within the first three categories.The WHO dimension ‘socio-economic self-sufficiency’ was not included.The
domain of ‘psychological and behavioural adjustment’ maps only indirectly onto the WHO handicap dimension: ‘orientation’;
within the International Classification of Impairments, Disabilities and Handicaps (ICIDH), this aspect of functioning is seen as
disability of behaviour and communication. Items were rated on a six-point scale (0 to 5).Three forms of the questionnaire
were generated: patient pre-form (to be filled in retrospectively); patient post-injury; and carer post-injury (to be completed by
carer or significant other).

Validation Results

Population studied 235 patients with brain injury.25 Less than 20% of the patients were cognitively impaired

Choice of Thirty-nine out of the original 76 items were retained as a result of high factor loadings.
component variables The shortened version of the scale produced essentially the same results and was more readily

administered in clinical practice.The validity results were based on the shortened version and the
average of the post-study patient and carer ratings (CP-POST) are reported

Sensibility Ease of use: Of the 235 patients assessed, 182 returned the P-PRE (patient pre-study) form,
223 returned the P-POST (patient post-study) form, 186 carers completed the C-POST 
(carer post-study) form. One hundred and seventy-four participants completed both the P-POST
and C-POST forms; 49 returned the P-POST only and 12 the C-POST only

Skewness: For CP-POST only the ‘psychological’ and ‘socialising’ scales had normal distribution:
‘personal care’ was skewed to the right; ‘self-organisation’ and ‘mobility’ were evenly distributed
across the range; and ‘productive employment’ and ‘parent/sib contact’ were skewed to the right.
For the P-PRE most scales including ‘personal care’, ‘mobility’, ‘self-organisation’, ‘psychological’
were skewed to the left, ‘socialising’ was normally distributed

Consistency Internal consistency: were very high for the ‘personal care’ (0.94), ‘mobility’ (0.88), ‘self-organisation’
(0.94) and ‘psychological’ (0.95) scales, indicating that the items within the scales are highly
correlated with one another.The Cronbach’s alpha scores were moderate for ‘socialising’ (0.67),
‘parent–sibling contact’ (0.70), ‘partner–child contact’ (0.55) and very low for ‘productive
employment’ (0.30)

Test–retest reliability: Test–retest reliability was assessed at 1–28 days apart and was based upon 
25 P-PRE forms, 23 P-POST and 22 C-POST. For the majority of BICRO-39 subscales the
Spearman correlations across the three forms were high (> 0.75) indicating good reliability. For 
the P-PRE however three of the eight scales did not show good correlation (‘self-organisation’,
0.53; ‘mobility’, 0.55; and ‘personal care’, not done as no variance, p < 0.01 for all three)
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TABLE 18 contd  BICRO-3925

Validation Results

Accuracy Not reported

Suitability Construct validity: BICRO-39 showed significant correlations (n = 95) with the FIM+FAM scales
(‘personal care’, ‘mobility’, ‘self-organisation’ and ‘psychological’). ‘Psychological’ also correlated 
(n = 16) with the HADS and the BICRO-39 correlated (n = 15) with the CIQ as predicted 
(only weak-to-moderate correlations were predicted)

Discriminant validity: A subgroup of patients (n = 65) was assessed at intake and then again after a
period of treatment (mean = 46.6 weeks, SD = 46.1). Significant improvements occurred in the
‘personal care’, ‘mobility’, and ‘psychological’ scales and ‘self-organisation’ showed a trend towards
improvement (p < 0.06)

Patient–proxy and Patient–proxy agreement: Spearman correlations showed reasonably good agreement between
inter-rater agreement patients and carers for most of the scales (> 0.67), all correlations being highly significant 

(p < 0.001). Lowest levels of agreement were found for the ‘socialising’ (0.62) and ‘productive
employment’ (0.63) scales.Wilcoxon’s matched pairs signed rank tests showed only a significant
difference between patients and carers for the ‘psychological’ scale, where carers tended to rate
problems as very slightly (0.15 scale points) more severely than patients

FIM, Functional Independence Measure; FAM, Functional Assessment Measure

Conclusion: The BICRO-39 was validated in one study, which included 235 patients with brain injury. Less than 20% of the
patients had cognitive impairment and the quality score for the study was high (0.67), indicating that a number of validity tests
were carried out. However, the low percentage of people with cognitive impairment in the study, makes it unclear as to
whether the findings can be applied to people with cognitive impairment.

TABLE 19  Modified SIP33

Description: Items particularly relevant to head injuries (i.e. post-concussional symptoms and cognitive impairment) and
items that were particularly relevant to this population (such as schoolwork) were added; irrelevant items were excluded on a
person-to-person basis and items were re-weighted as judged by a 25-member panel.

Validation Results

Population studied 84 patients with head injuries, less then 20% of whom were cognitively impaired respondents33

Choice of Not reported
component variables

Sensibility Not reported

Consistency Internal consistency: Cronbach’s alpha scores were essentially identical for both the modified
and the standard SIP scales at both 1 month and 1 year, ranging from 0.93 to 0.96

Accuracy Concurrent validity: The SIP and the modified SIP were individually significantly related to the
severity of neurological injury (Glasgow Coma Scale) and to neuropsychological abilities
(Halstead–Reitan Neuropsychological Test Battery and additional measures of attention, speed and
memory). However, none of the modifications had a significantly greater correlation than the
original unmodified SIP. Individuals were grouped into injury severity groups according to the
Glasgow Coma Scale and no modifications significantly improved the ability of SIP to correctly
classify the groups

The standard SIP and modified SIP were equally correlated with the subjects’ self-assessment of
overall functioning as measured by a mark on an analogue scale and the Modified Function Status
Index. Differences between the two were neither statistically nor practically significant

continued
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TABLE 19 contd  Modified SIP33

Validation Results

Suitability Discriminant validity: The standard and modified SIP scales were excellent discriminators of healthy
and injured populations.At 1 month, the standard SIP correctly classified 91%, and the modified 
SIP 92%.At 1 year these percentages were 78% and 80%, respectively

Predictive ability: The standard and modified SIP scales were compared in their abilities at 1 month
to predict the major role (work, school or homemaking) limitations 1 year after injury.
The standard SIP correctly classified 64% and the modified scale 69%

Patient–proxy and Not reported
inter-rater agreement

Conclusion: One study compared the reliability of the SIP with a modified version of the SIP in a study among 84 patients
with head injuries.33 Less then 20% of respondents in this study were cognitively impaired; therefore it is unclear whether the
findings apply to people with cognitive impairment.

TABLE 20  EQ-5D13,26,27,37

Description: The EQ-5D is a generic instrument for the measurement of HRQL. It provides a simple descriptive profile in
five dimensions (mobility, self-care, usual activities, pain/discomfort and anxiety/depression), each with three levels.The patient’s
health state can therefore be classified into 1 of 243 x 3 x 3 x 3 x 3 x 3) theoretically possible health states, each of which has
been assigned a utility (i.e. value to the patient).The EQ-5D also includes a VAS on which patients rate their own health
between 0 and 100.

Validation Results

Population studied Overall 2399 stroke patients in two separate studies.13,26,27,37 In both studies less than 20% of the
respondents were cognitively impaired

Choice of Not applicable
component variables

Sensibility Ease of use: Among 152 stroke patients, 92 patients (61%) completed the questionnaire without
help, 54 (35%) were assessed by interview and six (4%) were excluded because of significant
difficulties in communication27

Response: Response rates for the SF-36 and EQ-5D questionnaires were compared.27 Response
and ‘response with no missing data’ were significantly more frequent in patients allocated to the
EQ-5D instrument. 66% responded to the first mailing of the EQ-5D (OR = 1.31; 95% CI, 1.1 
to 1.6; p = 0.002), 80% to the second mailing (OR = 1.35; 95% CI, 1.1 to 1.6; p = 0.003).When the
missing data were taken into account overall 66% of the participants completed the EQ-5D 
(OR  = 1.64; 95% CI, 1.4 to 1.9; p < 0.0001). 51% of the EQ-5D questionnaires were completed by
the patients rather than by their carers. Respondents to the EQ-5D reported dependency in ADL
significantly more than those responding to the SF-36 (58% vs 50%; p = 0.00006)

Consistency Test–retest reliability: For forms completed by the patient.26 Test–retest reliability was assessed using
Kappa statistics.The Kappa statistics for the EQ-5D subscales were 0.85 (95% CI, 0.72 to 0.94) for
‘mobility’, 0.74 (95% CI, 0.62 to 0.86) for ‘self-care’, 0.66 (95% CI, 0.54 to 0.78) for ‘usual activities’,
0.71 (95% CI, 0.59 to 0.83) for ‘pain/discomfort’, and 0.73 (95% CI, 0.61 to 0.86) for
‘anxiety/depression’

Accuracy Not reported
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TABLE 20 contd  EQ-5D13,26,27,37

Validation Results

Suitability Convergent validity: Increasing dysfunction reported on the EQ-5D scale was associated with lower
scores on the standard instruments, which differed significantly from each other (p < 0.0002) in all
domains.The correlations were as follows: EQ-5D-‘mobility’ and the Office of Population
Censuses and Surveys- ‘Locomotion’ (χ2 = 54.5; p < 0.0001; r = 0.61); EQ-5D-‘self-care’ and the
Barthel Index (χ2 = 65.0; p < 0.0001; r = –0.64); EQ-5D-‘usual activities’ and the Frenchay Activities
Index (χ2 = 52.1; p < 0.0001; r = –0.60); EQ-5D-‘pain/discomfort’ and the VAS-‘pain’ (χ2 = 71.0;
p < 0.0001; r = 0.71); EQ-5D-‘anxiety/depression’ and the HADS-‘anxiety’ (χ2 = 41.3; p < 0.0001;
r = 0.56); EQ-5D-‘anxiety/depression’ and the HADS –‘depression’(χ2 = 16.9; p = 0.0002;
r = 0.35) Patients’ estimates of overall HRQL correlated most closely with the ‘depression’
subscale of the HADS (–0.54)13

Discriminant validity: Discriminant validity was assessed by comparing outcomes in different groups
of stroke patients.13 For all domains: the worst outcomes were observed in patients with the most
extensive corticol strokes.The best outcomes were observed in patients with posterior
circulation strokes. In addition, with the exception of the ‘psychological functioning’ domain, better
predicted prognoses were associated with better-reported health status at follow-up

The bivariate correlations were also examined between each of the individual domains of the 
EQ-5D.13 ‘Mobility’ correlated best with ‘usual activities’ (r = 0.56) and least well with
‘anxiety/depression’ (r = 0.28). ‘Usual activities’ correlated best with ‘self-care’ (r = 0.61) and least
well with ‘anxiety/depression’ (r = 0.35). ‘Self-care’ correlated best with ‘usual activities’ (r = 0.61)
and least well with ‘anxiety/depression’ (r = 0.24). ‘Pain/discomfort’ correlated best with ‘mobility’
(r = 0.43) and least well with ‘anxiety/depression’ (r = 0.31). ‘Anxiety/depression’ correlated best
with ‘usual activities’ (r = 0.35) and least well with ‘self-care’ (r = 0.24). Overall HRQL correlated
best with ‘usual activities’ (r = –0.49) and least well with ‘self-care’ (r = –0.28)

Patient–proxy and Patient–proxy agreement: Test–retest reliability was assessed using Kappa statistics for forms
inter-rater agreement completed by the patient, by proxies, and by both patients and proxies.26 The Kappa statistics for

forms completed by the patient, by proxies, and by both are as follows:
‘mobility’ – patient 0.85 (0.72 to 0.94), proxy 0.31 (0.00 to 0.66), both 0.80 (0.71 to 0.90);
‘self-care’ – patient 0.74 (0.62 to 0.86), proxy 0.63 (0.50 to 0.77), both 0.73 (0.65 to 0.81);
‘usual activities’ – patient 0.66 (0.54 to 0.78), proxy 0.61 (0.47 to 0.76), both 0.68 (0.59 to 0.76);
‘pain/discomfort’ – patient 0.71 (0.59 to 0.83), proxy 0.61 (0.45 to 0.78), both 0.68 (0.58 to 0.77);
‘anxiety/depression’ – patient 0.73 (0.61 to 0.86), proxy 0.49 (0.32 to 0.65), both 0.63 (0.53 to 0.73)

The percentage of patient–proxy agreement was assessed using Kappa statistics.37 The results
were: 80% agreement, Kappa = 0.60 (95% CI, 0.46 to 0.74) for ‘mobility’; 80%, Kappa = 0.60 
(95% CI, 0.51 to 0.77) for ‘self-care’; 72%, Kappa = 0.56 (95% CI, 0.44 to 0.69) for ‘usual activities’;
69%, Kappa = 0.45 (95% CI, 0.30 to 0.59) for ‘pain/discomfort’; and 62%, Kappa = 0.30 (95% CI,
0.14 to 0.45) for ‘anxiety/depression’.Agreement was better for self-completed forms (67–83%,
Kappa, 0.38-0.62) than for interviewed patients (54–84%, Kappa, 0.05-0.62).The mean of the
differences between patients’ and proxies’ estimates of overall HRQL was 2 (95% CI, –38 to 42),
which indicated no significant difference between the two.This was confirmed by a factorial
analysis of variance

Conclusion: The EQ-5D was validated in two studies including 2399 stroke patients.13,26,27,37 Less than 20% of the
respondents in both studies were cognitively impaired; therefore it is unclear whether the findings apply to people with
cognitive impairment.
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TABLE 21  MSQOL-5438,39

Description: The MSQOL-54 is based on the SF-36 with an additional MS-18 module.The SF-36 consists of two composite
scores (physical health and mental health) from eight multi-item scales: physical function, role limitation-physical, bodily pain,
general health, vitality, social function, role limitation-emotional and mental health) and in total 36 items.The MS-18 module adds
18 additional items concerning: health distress, sexual function, satisfaction with sexual function, overall quality of life, cognitive
function and energy.The overall MSQOL-54 consists of 52 items grouped in 12 scales with an additional two lone items.

Validation Results

Population studied 204 MS patients, less than 20% of whom were cognitively impaired38,39

Choice of Not reported
component variables

Sensibility Ease of use: The mean time taken to complete the MSQOL-54 was 19 minutes (range, 5–60)38

Seventy-eight MS patients (38%) needed help in reading (n = 17), marking the form (n = 9), reading
and marking the form (n = 22), or an explanation of the items (n = 30). Eighteen cognitively
impaired MS patients in the same study had a mean completion time of 23 minutes (SD = 9) and
67% needed help.The number of missing items ranged from 5.5% to 33.3%, versus 0.5% to 2.9%
for non-impaired MS patients. 50% of the 18 cognitively impaired MS patients had no logical
inconsistencies in their forms, and 67% had one or less, versus 66% and 82% of non-impaired 
MS patients

The percentage of missing data was low (0.5–2.9%) at the item level, except for items concerning
‘sexual function’ and ‘satisfaction with sexual function’, where high percentages of data were
missing (both 19%).39 No pattern in the missing data was identified; however, the missing data were
independent of both clinical and demographic characteristics. Only 66% of completed forms had
no logical inconsistencies and in 18% of the forms there were two or more inconsistencies. Over
90% of the patients did not consider that the questionnaire was difficult to understand or that it
contained embarrassing questions

Consistency Internal consistency: Internal consistency reliability indices were greater than 0.70 for all scales
except ‘sexual function’39

Accuracy Not reported

Suitability Convergent validity: Within-scale coefficients were homogeneous and higher than 0.40 in most
instances, indicating good convergent validity.39 In the same study the EDSS and the BDI scores
were inversely related to the physical health composite score of the MSQOL-54. However the
relationship was not statistically significant for EDSS after adjusting for age, clinical worsening 
and BDI.The BDI score was inversely predictive of the mental health composite score. Depressive
symptoms had a major influence on HRQL and patients with higher BDI scores had lower scores
in all MSQOL-54 scales, and the BDI score was a statistically significant predictor of low scores in
all scales and composite scales

Discriminant validity: Greater item scale correlations were found within scales than between scales,
indicating good discriminant validity39

Patient–proxy and Patient–proxy agreement: The level of agreement between MS patients and designated proxies was
inter-rater agreement moderate to substantial (0.47–0.75) for all scales, except ‘health perceptions’ (0.34), ‘social

functioning’ (0.30) and overall QoL (0.34).38 Proxies under-reported the level of HRQL in all 
scales except ‘cognitive function’.These differences were significant for the ‘physical role
limitations’, ‘bodily pain’, ‘energy’ and ‘health perceptions’ subscales

Conclusion: The MSQOL-54 was validated in one study, which included 204 MS patients, less than 20% of whom were
cognitively impaired.38,39 Therefore it is unclear whether the findings apply to people with cognitive impairment.A separate
analysis for 18 cognitively impaired patients was done to establish the ease of use.The mean time to complete the scale for
cognitively impaired patients was 23 minutes (SD = 9) compared with 19 minutes for all patients. Overall 67% of cognitively
impaired patients needed help compared with 38%.The number of missing items ranged from 5.5% to 33.3%, versus 0.5% to
2.9% for non-impaired MS patients. No logical inconsistencies were found in 50% of the forms completed by cognitively
impaired MS patients (n = 18) and 67% had one or less, versus 66% and 82% of non-impaired MS patients.
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TABLE 22  QoL for MS29

Description: The QoL for MS contains five dimensions: self-selected physical problems (five items), mobility (five items),
fatigue (four items), control (three items), and emotional upset (seven items).

Validation Results

Population studied 171 patients with MS, less than 20% of whom were cognitively impaired29

Choice of Not applicable
component variables

Sensibility Ease of use: The completion rate for the QoL for MS was 100% for all five scales.The average
length of time to complete the questionnaire by telephone interview was 35 minutes 
(median = 23; range = 9 to 106)

Skewness: There were no ‘floor’ or ‘ceiling’ effects for the QoL for MS.All the scale’s scores were
in the middle of the 0 to 100 range, and less than 7% scored either minimum or maximum scores

Consistency Internal consistency: The Cronbach’s alpha scores were good for all five scales: ‘self-selected physical
problems’ (0.83), ‘mobility’ (0.90), ‘fatigue’ (0.87), ‘control’ (0.85), and ‘emotional upset’ (0.89)

Test–retest reliability: Product–moment correlations and ICC were used and found to be acceptable
to good for all five scales: ‘self-selected physical problems’ (Product–moment correlation =
0.72/ICC = 0.72), ‘mobility’ (0.90/0.89), ‘fatigue’ (0.80/0.80), ‘control’ (0.85/0.85), and ‘emotional
upset’ (0.82/0.82)

Accuracy Not reported

Suitability Discriminant validity: The sensitivity of different measures to important clinical differences was
assessed.The clinical indicators included severity of symptoms (none/mild/moderate/extreme),
disability (able to walk/requires a walk-aid/requires a wheelchair), days unable to attend work or
school in the past month (0 days/1–15 days/16–30 days), and overall QoL (high/middle/low).All of
the MS-subscales had satisfactory sensitivities (i.e. sensitivities were > 3), except for the ‘emotional
upset’ scale, which discriminated poorly on level of ambulation

Patient–proxy and Not reported
inter-rater agreement

Conclusion: The QoL for MS scale was validated in one study, which included 171 MS patients.29 Less than 20% of the
patients had cognitive impairment, and the overall quality score was 0.4.The low percentage of people with cognitive
impairment makes it unclear as to whether the findings apply to people with cognitive impairment.

TABLE 23  PCRS58

Description: Both the person with TBI and a significant other rate the ease with which the person with TBI is able to
perform functional activities (including ‘daily living’, ‘interpersonal skills’, ‘cognitive and memory function’ and ‘emotional status’).
A five-point Likert scale is used to rate how difficult or easy it is to perform 30 different behavioural tasks.The scales range
from ‘can’t do’ (point 1) to ‘can do with ease’ (point 5).The assessor compares the person’s and the significant other’s
perspective to obtain a measure of self-awareness.

Validation Results

Population studied 53 patients with TBI.58 Less than 20% of the participants had cognitive impairment

Choice of Not applicable
component variables

Sensibility Not reported

Consistency Internal consistency: Cronbach’s alpha scores indicated that there were strong internal
consistencies for the patients (0.91, n = 55), relatives (0.93, n = 50) and the therapists (0.95, n = 47)
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Validation Results

Test–retest reliability: Retest data were not collected for the relatives’ version of the PCRS. High
test–retest reliabilities were reported for both the patients (0.85, n = 20) and the therapists 
(0.95, n = 23)

Accuracy Not reported

Suitability Not reported

Patient–proxy and Patient–proxy agreement: At 3 months post-injury, significant differences (p < 0.0017) at the 
inter-rater agreement corrected alpha level (Bonferroni correction) between subject and informant responses were

reported for 15/30 of the PCRS items.These included ‘preparing meals’, ‘managing finances’,
‘keeping appointments’, ‘work activities’, ‘remembering important things’, ‘driving a car’, ‘adjusting 
to changes’, ‘handling arguments’, ‘showing affection’, ‘recognising if upset’, ‘scheduling activities’,
‘understanding new instructions’, ‘coping with daily responsibilities’, ‘emotions and activity, and
‘controlling laughter’. In all cases the difference was in the direction of participants overestimating
their level of competency compared with the proxies. For each item a small number of
participants underestimated their level of competency compared with proxies.At 12 months’
post-injury, three of the differences between patient and proxy ratings were still significant
(Bonferroni correction, p < 0.0017).These were ‘managing finances’, ‘driving a car’ and ‘recognising
if upset’

Conclusion: The PCRS was validated in one study, which included 53 TBI patients.58 Less than 20% of the patients had
cognitive impairment, and the quality score for the study was 0.4.The low percentage of people with cognitive impairment
makes it unclear whether the findings apply to people with cognitive impairment.

TABLE 24  QOL-Interview56,57

Description: The QoL-Interview consists of eight objective scales: living situation, frequency of family contacts, frequency of
social contacts, number of leisure activities, work, frequency of religious activities, finances, safety and health).The same eight
factors are examined in eight subjective scales, which measure general life satisfaction.

Validation Results

Population studied 232 patients with LD.56,57 Less than 20% of the participants were cognitively impaired

Choice of Not applicable
component variables

Sensibility Not reported

Consistency Internal consistency: The scale measuring ‘satisfaction with social relations’ reliably measured a main
overall factor (0.70) as well as the subfactors ‘satisfaction with relations within the treatment
facility’ (0.67) and ‘satisfaction with relations outside of the facility’ (0.68).57 Internal consistencies
for objective life conditions and life satisfaction, ranged from 0.5 to 0.956 

Test–retest reliabilities: Ranged from 0.5 to 0.9 for objective life conditions and life satisfaction56

Accuracy Not reported

continued
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TABLE 24 contd  QOL-Interview56,57

Validation Results

Suitability Convergent validity: Among patients with different disorders (mental retardation, schizophrenia,
affective disorder, alcoholism, drug abuse, organic brain syndrome or personality disorder) three
sets of correlations were compared among the variables.57 The domain-specific subjective QoL
measures correlated most strongly with general life satisfaction, objective QoL measures
correlated less strongly with life satisfaction, and demographic and diagnostic variables correlated
least strongly with life satisfaction.The dimensions of ‘psychopathology’, ‘depression’, ‘anxiety’, and
‘thought disorder’, which were assessed concomitantly with ‘general life satisfaction’, ‘depression’
and ‘anxiety’.These variables consistently showed significant, negative correlations with ‘general life
satisfaction’ across the various patient populations (e.g. ‘depression’ r = –0.17 to –0.56, p < 0.05 to
< 0.001 and ‘anxiety’ r = –0.25 to –0.33, p < 0.001 to < 0.0001). ‘Thought disorder’ did not
correlate with ‘life satisfaction’ (r = 0.06 to –0.14).Therefore concomitant assessment of a
respondent’s level of psychiatric symptoms, especially depression and anxiety, seemed advisable in
this population

Discriminant validity: Only one subscale (‘physical comfort of the living situation’) was able to
discriminate between four groups of participants (in-patients, community residents and current
length-of-stay more or less than 6 months). Using this subscale 58% of the participants were
classified into the correct patient groups56

Patient–proxy and Not reported
inter-rater agreement

Conclusion: The Qol-Interview was validated in two studies which included 232 patients with LD.56,57 In both studies less
than 20% of the respondents were cognitively impaired; therefore it is unclear whether the findings apply to people with
cognitive impairment.

TABLE 25  Quality of Life-Index MS-Version52,53

Description: Originally the QoL-Index was developed to measure QoL of healthy persons.The QoL-Index (MS-version)
consists of 72 items composed of two parts: part 1 measures satisfaction with various domains of life (e.g. health, being able to
get around, standard of living, and achieving personal goals), and part 2 measures the importance of the same domains. Items
are assessed on a six-point scale ranging from ‘very satisfied’ to ‘very dissatisfied’ for part 1 and ‘very important’ to ‘very
unimportant’ for part 2.Total QoL scores are calculated by weighting each satisfaction response with its paired importance
response. High scores are produced by a combination of high importance and high satisfaction.

Validation Results

Population studied 61 MS patients, less than 20% of whom were cognitively impaired52,53

Choice of Not applicable
component variables

Sensibility Not reported

Consistency Internal consistency: The internal consistency was reported as 0.87 in both publications

Accuracy Not reported

continued
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TABLE 25 contd  Quality of Life-Index MS-Version52,53

Validation Results

Suitability Correlations with disease factors: The number of cognitive tests that participants failed was not
related to their QoL (QoL-Index, r = 0.08); however, perceived disturbances of cognition were
significantly negatively related to perceived QoL (r = –0.28; p < 0.05).The following correlations
between the QoL-Index and demographic and disease factors were assessed: age (r = 0.11),
gender (r = 0.37; p < 0.01), functional disability (r = –0.48; p < 0.01) and length of illness (r = 0.06).
Furthermore correlations with financial situation (r = 0.45; p < 0.01), education (r = 0.05), social
support (r = 0.52; p < 0.01), reciprocity (r = 0.50; p < 0.01) and conflict (r = –0.28; p < 0.05) were
assessed, as well as correlations with perceptual factors: perceived health (r = 0.57; p < 0.01), self
rated abilities (r = 0.62; p < 0.01), general self-efficacy (r = 0.41; p < 0.01), demands of illness 
(r = –0.48; p < 0.01) and health promoting lifestyle (r = 0.51; p < 0.01)

Patient–proxy and Not reported
inter-rater agreement

Conclusion: The QoL-Index was validated in one study, which included 61 MS patients, less than 20% of whom were
cognitively impaired.Therefore it is unclear whether the findings apply to people with cognitive impairment.

TABLE 26  Life Satisfaction (Viitanen’s Quality of Life Questionnaire)20,54

Description: The life satisfaction scale comprises one global and six domain-specific (self-care ADL, marriage/courtship,
sexuality, leisure, togetherness/friends, and togetherness/family) life satisfaction items.

Validation Results

Population studied 19 patients with brain injury.20,54 Less than 20% of the participants were cognitively impaired

Choice of Not applicable
component variables

Sensibility Not reported

Consistency Split-half reliability: One of the studies reported a split-half reliability of 0.92, in 15 patients with
brain injury20

Accuracy Not reported

Suitability Correlations with functional status: Correlations were assessed between functional status and QoL.20

The following correlation coefficients were reported for neurological status (–0.13), physiotherapy
(0.22), Barthel Index (0.30), pulses profile, summed score (–0.17), speech/reception (0.72;
p < 0.01), speech/production (0.71; p < 0.01), speech/intelligibility (0.70; p < 0.01), verbal IQ (0.49;
p < 0.05), performance IQ (0.22), whole-scale IQ (0.37) and Wechsler Memory Scale Memory
Quotient (0.22)54

Patient–proxy and Not reported
inter-rater agreement

Conclusion: Validity was assessed in one study, which included 19 brain-injured patients, less than 20% of whom were
cognitively impaired.20,54 Therefore it is unclear whether the findings apply to people with cognitive impairment.
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TABLE 27  Ho’s QoL Scale59

Description: Ho’s QoL Scale consists of a nine-point Likert scale composed of 32 items subsumed under six components
(health and illness, human relationships and support, living, activities and interests, psychological well-being, philosophical,
spiritual, religious well-being, fulfilment, completion of tasks), which have been conceptualised to represent the essence of the
Chinese view of QoL.

Validation Results

Population studied 109 patients with stroke.59 Less than 20% of the respondents had cognitive impairment

Choice of Not applicable
component variables

Sensibility Not reported

Consistency Internal consistency: Cronbach’s alpha = 0.933

Accuracy Not reported

Suitability Not reported

Patient–proxy and Not reported
inter-rater agreement

Conclusion: Ho’s QoL Scale was validated in one study, which included 109 patients with stroke. Less than 20% of the
respondents had cognitive impairment, and the quality score for the study was only 0.1, showing that the level of validation was
limited.
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• Comprehensive Quality of Life scale –
Intellectual disability (ComQol-I5)
Robert A Cummins, Ph.D., F.A.P.S., 
School of Psychology, Deakin University, 
221 Burwood Highway, Melbourne Victoria
3125, Australia.
Phone:  +61 3 9244 6845; Fax: +61 3 9244 6858;
E-mail: cummins@deakin.edu.au

• Medical Outcome Studies-Short Form-36 (SF-36)
Webpage: http://www.sf-36.com/

• Life Satisfaction Index (LSI)
Barbara A Hawkins, ReD, Associate Professor,
School of HPER, HPER Building, Indiana
University, Bloomington, IN 47405-4801

• Life Situation Survey (LSS) 
Robert A Chubon, Ph.D., 
University of South Carolina, School of
Medicine, Department of Neuropsychiatry 
and Behavioural Science, Rehabilitation
Counseling Program, 3555 Harden Street Ext., 
Columbia, SC 29203, USA.
Phone: +1 803 434 4296; E-mail:
rchubon@npsy.ceb.sc.edu
Webpage: http://www.med.sc.edu:94/lss.htm

• Child Quality of Life questionnaire (CQOL)
Professor Philip Graham, 27 St Albans Road,
London NW5 1RG, UK

• Quality of Life scale (QUOLIS)
Helene Ouellette Kuntz, Department of
Community Health and Epidemiology, 
Queen’s University at Kingston, Kingston,
Ontario, Canada, K7L 3N6

• Sickness Impact Profile (SIP)
Johns Hopkins University, 8 Park Plaza #503,
Boston, MA 02116-4313, USA (Distributed by
the Medical Outcomes Trust). 
Phone: +1 617 426 4046; Fax +1 617 426 4131; 
E-mail: MOTrust@worldnet.att
Webpage: http://www.outcomes-trust.org/

• Multiple Sclerosis Quality of Life Interview (MS-QLI)
Carol Estwing Ferrans, PhD, RN, FAAN,
Associate Professor, The University of Illinois at
Chicago, Department of Medical-Surgery
Nursing (M/C 802), College of Nursing, 845
South Damen Avenue, 7th Floor, Chicago,
Illinois 60612-7350. 
Phone: +1 312 996 7900; Fax: +1 312 996 4979;
E-mail: cferrans@uic.edu
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Information for acquiring instruments
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