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1.1 Introduction

Few dispute the need to measure outcome in rehabilitation, but it is easier said than done. A large
number of instruments are available, but many of them are “home-grown” and poorly validated. To
compare different populations, practices and programmes a common language will be required.

No one single instrument can be used as a common language in disability measurement, but since
2000, the BSRM has published a “basket” of recommended instruments which provide a working
shortlist.

1.2 Selection criteria

Selection of the basket will inevitably depend on a number of criteria which may vary from service to
service. They include:

e The level at which measurement is required (e.g. impairment, activity, participation)

The type of clients and conditions treated (e.g. neurological, musculoskeletal, amputation)

The rehabilitation setting (e.g. hospital, community, uni-disciplinary, multi-disciplinary)

Time constraints and other external factors.

The purpose for which the data are required (research, reporting to commissioners etc.)

Instruments selected should, as far as possible, be:

e Valid

e Reliable

e Sensitive to change

o Clinically useful

e Feasible to use in the given setting

One possible indicator of a scale’s usefulness is how widely it is used. If teams do not find the
information clinically useful, it is unlikely that they will continue to collect it. In 1997 the BSRM
undertook a survey of its membership to establish the outcome measures in common usage, across
different services and settings(1). The most commonly used scales were identified and formed the
basis for the provisional BSRM basket of measures. The survey has recently been repeated (Skinner
and Turner-Stokes, 2005 in press) to inform updating of the basket.



1.3 Principles of the Basket

The proposed basket represents a selection of the scales that are:
e Scientifically evaluated

e In routine use in clinical practice in the UK (by at least 10 units) , or recommended for
routine use through guidelines/standards published by the BSRM.

e The basket is periodically reviewed by the BSRM Research and Clinical Standards Committee.
Additional measures may be added if they meet those criteria

An information sheet is available from the BSRM indicating how copies of the basket instruments
may be obtained.

Training courses may be run from time to time in conjunction with the BSRM to familiarise users
with some of the scales, help to maintain consistent scoring and to encourage collaborative
working between users.

Many of the measures are detailed and referenced in Derick Wade’s book “Measurement in
Neurological Rehabilitation” OUP. Oxford. 1992. However, the list and source references are
given on the attached sheet.

1.4 Application of measures
In applying these measures, the user is reminded of the following:

1.

The fact that change has occurred during rehabilitation does not mean that it is necessarily due
to the rehabilitation — it could have occurred spontaneously.

It is important to choose an instrument which is relevant to the intervention and responsive to
the scale of change that is likely to be produced.

Data should still be handled appropriately according to good scientific principles.

e If data is not consistently collected, there is still no valid comparison.
e Instruments should be used according to the manual.

e |f specific training is necessary, make sure the team is properly trained and updated.
Familiarising the team with a small number of instruments makes for consistent use.

e Ordinal data should not be summated or subjected to mathematical manipulation (eg divided
by other figures) unless there is good evidence that this is a valid approach.
e They may be handled by non-parametric statistical methods.
e The user is referred to the original literature for information on how the scales should be
used. For this reason, the relevant evaluative literature is given for each instrument
listed.

Prof Lynne Turner-Stokes DM FRCP
Research and Clinical Standards Lead, BSRM
July 2005
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2 BSRM Basket of recommended outcome measures

Category

Recommended and widely used

Alternative options used by some units

Neurological Impairment and
Spinal Cord Injury
classification

American Spinal Injury Association International Standards for
Neurological Classification of Spianl Cord Injury (ASIA)(100)

Frankel Scale(101)

Motor function tests

Generalised motor impairment

Motricity Index(2)

Motor Assessment Scale(3)

Mobility

Mobility in Amputees

10 m Walk(4)

Haroldwood and Stanmore Mobility grades(5)

Rivermead Mobility Index(6)
Functional Ambulation Categories(7, 8)
SIGAM Mobility grades (9)

Upper limb function

Nine-hole Peg Test(10)

Frenchay Arm Test(11)

Global Disability /
Activities of daily living (ADL)

Barthel Index (manual as per Wade and Collin 1988(12))
UK FIM*=FAM(13)_(Includes a neurological impairment set)

Health Assessment Questionnaire (HAQ) — UK version(14))

Dependency and
care hours

Northwick Park Dependency Score (NPDS)(15)
Northwick Park Care Needs Assessment (NPCNA) (16, 17)

Extended ADL

Frenchay Activities Index(18)

Nottingham EADL scale(19)
BICRO-39(20)

Participation

Canadian Occupational Performance Scale (COPM)(21)

London Handicap Scale (stroke)(22)
Craig Handicap Assessment and Reporting Tool (CHART)(23)
Life Satisfaction Index(24)

General health

[General Health Questionnaire - version GHQ-12 or -28(25)]

Pain Numbered rating or Visual Analogue Scale. Oswestry Low Back Pain Disability Questionnaire (ODQ)(26)
McGill Pain Score(27)
Depression™ | Yale Question: ‘Do you often feel sad or depressed?’(28) [Hospital Anxiety and Depression Scale (HADS)(32)]
Screening Non-verbal | Graphic rating scale e.g. (DISCs)(29) Depression Intensity Scale Circles | [Beck Depression Inventory (BDI-11)(33)]
Behavioural | Signs of Depression Scale (SDSS)(30)
Verbal Geriatric Depression Scale (Shortform-16)(31)

Carer Burden

Caregiver Strain Index(34)

* As recommended in the BSRM/RCP Concise guidance on Assessment and Management of depression in acquired brain injury

[Scales in blue are copy-right protected]
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3 Comments on validation

3.1 Specific Motor function tests:

a) Generalised

3.1.1 Motricity Index(2)

“ A simple short measure of motor loss primarily developed for use after stroke but probably
useful in any patient with upper motor neurone weakness. Validity and reliability proven, and
sensitive to change seen in recovery after stroke.”

Wade, DT. Measurement in Neurological Rehabilitation. OUP 1992

(2,7, 35-37)

3.1.2 Motor Assessment Scale(3)

“Eight hierarchical scales largely focused on disability (the assessment of tone is of
impairment, but it is unreliable). Although well studied with good support for validity and
reliability, it is a long test”

Wade, DT. Measurement in Neurological Rehabilitation. OUP 1992

(3, 38, 39)

b) Mobility
3.1.3 10 m Walk(40)

The 10-m timed walking test is remarkably simple, reliable, valid, sensitive, communicable,
useful and relevant — almost the perfect measure! Validity has been established in many
studies, albeit often unintentionally. Reliability has also been established in many studies,
both for test-retest and between observers. It is important to give consistent directions to
the patient because overt encouragement can increase speed ”

Wade, DT. Measurement in Neurological Rehabilitation. OUP 1992

(4, 7, 40-42)

3.1.4 Rivermead Mobility Index(6)

“A further development of the Rivermead Motor Assessment — it is simple to use, clinically
relevant and reliable within 1 point”
Wade, DT. Measurement in Neurological Rehabilitation. OUP 1992

(6)

3.1.5 Functional Ambulation Categories(8, 42)

“This categorisation is designed to give detail on the physical support given by patients who
are walking, particularly in a physical therapy department. Validity and reliability are
established: simple to use and sensitive to change during the transition from being immobile
to walking.”

Wade, DT. Measurement in Neurological Rehabilitation. OUP 1992

(7, 8, 42)

Amputee and prosthetic rehabilitation

3.1.6 Harold Wood and Stanmore Mobility Grades (Amputee rehab)(5)

These simple mobility grades have been developed for categorisation of mobility in
prosthetic rehabilitation, but are currently being revised.(5)
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¢) Upper limb function

3.1.7

3.1.8

Nine-hole Peg Test

“It has been tested for validity and reliability. Its advantages include simplicity, portability
and brevity. It is sensitive to changes at the upper level of performance, but not when
impairment is severe.”

Wade, DT. Measurement in Neurological Rehabilitation. OUP 1992

(10, 36, 43, 44)

Frenchay Arm Test(11)

“Validity and reliability have been demonstrated. Sensitivity is reasonable, but patients tend
to either pass or fail all tests. It is simple and quick, but requires some equipment and is not
portable”

Wade, DT. Measurement in Neurological Rehabilitation. OUP 1992

(11, 36, 44-46)

3.2 Global disability/ADL measures

3.21

3.2.2

Barthel Index(47)

Very widely used assessment of dependency in activities of daily living. Reliability and
validity well-established, but sensitivity relatively poor. Useful as a spot test of function and
as an indicator of gross functional change. No direct assessment of cognitive and
communicative function which are often the limiting factors for independence following brain
injury. A weakness of the Barthel Index is that there are many different versions and
modifications and several published manuals. The one recommended by the BSRM is that
published by Wade and Collin, 1988.

Lynne Turner-Stokes. July 2005

(12, 38, 48)

UK FIM£FAM(11)

The Functional Independence Measure (FIM) was developed in the 1980s by a consortium
from The American Congress of Rehabilitation and the American Academy of Physical
Medicine and Rehabilitation, with a view to creating a global measure of disability along
similar lines to the Barthel, but which was more sensitive and also addressed cognitive and
psychosocial areas of function(49). It is very widely used as a global measure of disability in
the USA, and increasingly so across the western world. Its originators, Uniform Data
Systems (UDS) provide a centralised system of data collation and also training and updating
of users, to ensure that the instrument is scored consistently wherever it is used.

The Functional Assessment Measure was developed specifically for use in brain injury(50). It
does not stand alone - hence the abbreviation “FIM+FAM” - but adds a further 12 items to
the FIM which specifically address cognitive and psychosocial issues. The latter are inevitably
more subjective and difficult to score(51, 52). The UK FIM+FAM was developed to improve
reliability for these difficult items(13). The FIM+FAM offers an opportunity to score
psychosocial function following brain injury, and still maintains the integrity of the FIM,
providing the opportunity of comparison at that level, with units which score only the FIM.

It is recommended that the FIM+FAM is scored by a multi-disciplinary team, which improves
inter-rater reliability. However, the requirement for multi-disciplinary scoring makes the
FIM+FAM relatively cumbersome to use.

Lynne Turner-Stokes. July 2005

(13, 49-52)

British Society of Rehabilitation Medicine, C/o Royal College of Physicians, 11 St Andrews Place, London NW1 4LE admin@bsrm.co.uk

5



3.2.3

Health Assessment Questionnaire (HAQ) — UK version(14)

This questionnaire was developed primarily for people with rheumatic diseases. Some of the
items (e.g. tap-turning) are specific problems faced frequently by people with joint disease,
but most apply equally well in neurological disability, especially at the more able end of the
spectrum. The questionnaire is designed for self-completion, reflecting the lack of cognitive
and communicative difficulties in rheumatological impairment. The original American version
(Stanford Health Assessment Questionnaire) has been translated for UK use by Kirwan and
Reeback(14)

Lynne Turner-Stokes. July 2005

(14)

3.3 Dependency / Care Needs Assessment

3.3.1

3.3.2

The Barthel Index and the FIM+FAM are shown to correlate with care hours, but cannot be
used to measure them directly since they do not assess the number of people required to
help nor the time taken to complete the task. The NPDS and NPCNA were designed
specifically to provide an assessment on care hours and costs at the more dependent end of
the spectrum.

Northwick Park Dependency Score(15)

The Northwick Park Dependency Score (NPDS) is an ordinal scale, designed to assess the
dependency of a patient in terms of impact on nursing time. It takes 3-5 minutes to
complete depending on the familiarity of the scorer with the patient and the instrument.
Items were selected on basis that they impact on nursing time in a hospital-based
rehabilitation setting are divided into two sections: a) basic self-care needs and b) special
nursing needs. Cut-off points reflect the number of helpers needed and time taken, whether
at the level of supervision or physical help. Because it differentiates between the number of
people required to help and the time taken, it is sensitive to change in patients who fall
below the floor of the FIM or Barthel Index. The NPDS is shown to be reliable and valid in its
assessment of nursing dependency on the ward and is simple and practical to use in a busy
setting.

Lynne Turner-Stokes. July 2005

(15, 53, 54)

Northwick Park Care Needs Assessment(16)

Using a short set of additional questions, the NPDS can be translated into a simple generic
assessment of care needs in the community which provides a direct assessment of hours of
care, the care package that would be required to meet those needs, and its approximate
weekly cost. Preliminary evaluation shows the NPCNA to be both valid and sensitive to
changes in care needs which can be induced by targeted rehabilitation(16, 17)

Lynne Turner-Stokes. July 2005

(16, 17)

3.4 Extended Activities of Daily Living

341

Frenchay Activities Index(18)

“This index was devised initially by a social worker in order to help her with her clinical
service. It has since been revised but its reliability needs further testing. However, it is

clinically relevant, easy to perform and has been used in clinical research”
Wade, DT. Measurement in Neurological Rehabilitation. OUP 1992

(18, 55)

British Society of Rehabilitation Medicine, C/o Royal College of Physicians, 11 St Andrews Place, London NW1 4LE admin@bsrm.co.uk

6



3.4.2

3.4.3

Nottingham EADL scale(19)

“A simple extended ADL index in four sections, each of which was found to form a
hierarchical scale in stroke patients. Little published evidence concerning validity, reliability,
utility or sensitivity, but can be used as a postal questionnaire. No published guidelines.
...Nonetheless, an attractive EADL index.”

Wade, DT. Measurement in Neurological Rehabilitation. OUP 1992

(19)

Bicro-39(20)

The Bicro scales were developed as a series of three self-completion scales for use in
community rehabilitation of patients following brain injury. The instrument overcomes the
problem of which domestic activities the individual undertook pre-morbidly (eg many young
men did not do the washing up of the shopping before their brain injury!) and also the
problem of proxy information by providing 3 questionnaires administered simultaneously: a)
patient — current activity, b) patient — pre-morbid, c) carer ‘s view. The scales have been
tested for repeatability (20) but have not as yet been widely taken up by other centres.
Lynne Turner-Stokes. July 2005

(20)

3.5 Participation

3.5.1

3.5.2

353

The Canadian Occupational Performance Measure(21)

Published originally in the 1930s, the Canadian Occupational Performance Measure (COPM)
has become widely accepted as an outcome measure within the occupational therapy
practice and research. It has been widely translated and use in a variety of settings and
conditions ranging from pain(56) through to stroke(57). A systematic review of the
literature examining the COPM in relation to its psychometric properties (19 papers),
research outcomes (33 papers) or practice (33 papers), was published in 2004 by Carswell
and colleagues(58). Overall, the conclusion is that the COPM is a valid, reliable, clinically
useful and responsive outcome measure acceptable for occupational therapist practitioners
and researchers. It is used with a wide variety of clients, enables client-centred practice,
facilitates evidence-based practice and supports outcomes research(58).

Lynne Turner-Stokes. July 2005

(21, 56-61)

London Handicap Scale (stroke)(22)

This instrument was developed as a simple six-item assessment of handicap following
stroke. Validity was initially demonstrated in a stroke population(22), but is has subsequently
been demonstrated to be equally applicable in the context of arthritis(62), multiple
sclerosis(63), and elderly care(64). The initial instrument used weighted scores, but recent
evaluation indicates the un-weighted scores to be just as useful, and easier to calculate and
interpret(65), so it is now recommended that these are used.

Lynne Turner-Stokes. July 2005

(22, 62-65)

Life Satisfaction Index(24)

“Primarily designed for use with elderly people, this scale has been used many times, with
some evidence to support its validity and reliability. There are many different versions
including some shortened ones, but the questions may not always be appropriate for all

subjects.”
Wade, DT. Measurement in Neurological Rehabilitation. OUP 1992

(24, 66-68)
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3.5.4 Craig Handicap Assessment and Reporting Tool (CHART)(23)

The Craig Handicap Assessment and reporting Technique was developed originally for
assessment of handicap in patients following spinal cord injury. The original paper reports
test-retest patient- and proxy inter-rater reliability(23). Rasch analysis has also verified the
scaling and scoring procedures. Correlation has been demonstrated with the Life-Satisfaction
Index(69). More recently it has been validated for use in stroke patients(70).

Lynne Turner-Stokes. July 2005

(23, 69, 70)

3.6 General Health/Mood

3.6.1 General Health Questionnaire - version GHQ-12 or GHQ-22(25)

“This is a widely used, well-validated measure of good reliability. It is simple and quick to
use. There are various versions derived from the original 60-question version, including a 28-
., and 22- and a 12-question version. It can be used to measure stress on carers. As with all
other measures of depression, its validity when used with neurologically disabled patients
needs to be proved; many cannot complete it, which reduces its utility”.

Wade, DT. Measurement in Neurological Rehabilitation. OUP 1992

(71-73)

3.7 Pain

3.7.1 VAS scales and numeric rating scales

A variety of symptoms including pain, mood etc may be assessed using a visual or numeric
rating scale — usually scored 0 — 10. This is theoretically useful for dysphasic patients
providing that they have good enough comprehension to understand instructions, and the
cognitive function to be able recall and to translate their symptoms into the dimensions of
the scale. There is good evidence for reliability in those patients who can complete them.
However, patients with visuo-spatial neglect may have difficulty with horizontal scales(74-
77). Pre-screening is recommended and a tool (the AbilityQ) is available for that purpose(77)
Lynne Turner-Stokes. July 2005

(74-77).

3.8 Depression

The recommendations for assessment and measurement of depression are taken from the
BSRM/RCP Concise Guidance for use of anti-depressant medication following acquired brain injury.

3.8.1

3.8.2

Depression Intensity Scale Circles (DISCs)(29)

The DISCs is a 6-point scale using vertical array of circles. It is designed to be a simplified
rating scale for use in patients with ABI. It has been validated in stroke and ABI(29)
Freely available from authors

Lynne Turner-Stokes. July 2005

(29)

Signs of Depression Scale (SDSS)(30)

A 6-item scale with Yes/No answers recording the behavioural features which may represent
depression in patienyts who cannot speak for themselves. The SDSS is suitable as a crude
screening tool(30, 78, 79). However, validity/reliability have yet to be fully established.
Freely available from authors

Lynne Turner-Stokes. July 2005

(30, 78, 79).
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3.8.3

3.84

3.8.5

Geriatric Depression Scale(31)

A 30-item self-completion or interview scale with with yes/no answers. It is designed for
older adults and also excludes somatic items.

The GDS is quite widely used, and there is some validation in stroke(80, 81). A short form
version is available using only15 items as above, but is not yet well validated with stroke
patients.

Freely available — recommended in the BSRM/RCP concise guidance on Depression following
ABI.

Lynne Turner-Stokes. July 2005

(31, 80, 81).

Hospital Anxiety and Depression Scale (HAD)(32)

Self report scale — 14 items. 7 items on anxiety, and 7 items on depression

Specifically designed for use with hospitalised, medically ill patients, this scale attempts to
overcome bias caused by somatic complaints which feature in most other inventories. Also it
covers depression and anxiety. Easy to use and score, and very widely used and validated
for many conditions(82, 83). There is some validation in the context of stroke(84, 85) but

more work is needed on validity and reliability in the context of other brain-injured patients.”
Copyright protected
Lynne Turner-Stokes. July 2005

(82-85)

Beck Depression Inventory BDI-11(33)

A self report scale with 21 items, which may be used to form basis for an interview, and
maps well onto the Americsan Psychiatric Association DSM-1V criteria. It is widely used and
validated, including in stroke research(86, 87). A short-from version (the BDU Fastcreen)
consists of 7 items designed to pick up cognitive features of depression only (i.e. seeks to
avoid the confounding effect of somatic symptoms which may cross over with brain injury
and other conditions). However, the short form is not yet validated for patients with stroke
or other ABI. Copyright protected

Lynne Turner-Stokes. July 2005

(33, 86, 87)

3.9 Musculoskeletal/Chronic Pain Rehabilitation

3.9.1

3.9.2

Oswestry Low Back Pain Disability Questionnaire (ODQ)(26)

Developed originally in the 1980s, the Oswestry Low Back Pain Disability Questionnaire
appears to have validity as an outcome measure for the treatment of low back pain(88, 89),
although the Rowland-Morris Activity Scale appears to be more sensitive(90). The ODQ may
have greater discriminant validity when combined with the McGill Pain Questionnaire(91).

A Neck Disability Index derived from it is also shown to have good reliability and internal
consistency(92).

Lynne Turner-Stokes. July 2005

(26, 88-92)

McGill Pain Score(27)

The McGill pain questionnaire has been very widely used and translated as a standard
assessment of pain in a large range of conditions. Reliability, validity and responsiveness of
this and other instruments in different cultures and languages has been extensively reviewed
by Naughton and Wiklund(93). The value of verbal pain questionnaires over visual analogue
scales is still a matter for debate(94), but much depends on whether the investigator is
interested in the pain itself on in its impact on functional activities. If the latter is the issue,
scales such as the assessment, and the newer multi-dimensional pain inventories such as the

British Society of Rehabilitation Medicine, C/o Royal College of Physicians, 11 St Andrews Place, London NW1 4LE admin@bsrm.co.uk

9



Westhaven Multi-dimensional Pain Inventory (MDPI) (96) provide insights into the

psychological strategies employed by the individual to combat the pain.
Lynne Turner-Stokes. July 2005

(93-96)
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3.10 Carers

3.10.1 Care-giver’s Strain Index(34)

“A short measure specifically designed to assess strain on the carer. Its validity was well-
tested in the original paper(34)” Wade, DT. Measurement in Neurological Rehabilitation. OUP 1992
It has since been used in a number of studies to assess carer strain in the context of care of
the elderly, stroke and intractable pain(97-99)

Lynne Turner-Stokes 2005

(34, 97-99)

3.11 Spinal Cord Injury

3.11.1 ASIA (American Spinal Injury Association) International Standards for

Neurological Classification of Spinal Cord injury.

A standardised method of neurological assessment and format for classification following
spinal cord injury. There is a recommended neurological examination, both sensory and
motor and details on defining Neurological level and ASIA Impairment Grade. The validity
and reliability are well documented. Training is required prior to use. Training videos and
manuals are available from ASIA for a small fee. www.asia-spinalinjury.org (100)

3.11.2 Frankel Scale.

Still used in some units, although most now use ASIA. The Frankel scale is a global scale
defining the grades of spinal cord injury. Its validity and reliability are untested.(101)
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