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Introduction

Pain in neurological conditions is thought to be 
common and important. Many patients identify it 
as one of their most troubling symptoms, but it is 
often described as incompletely understood, over-
looked, and poorly managed.1 For example, wide 
estimates of pain prevalence in different neurologi-
cal conditions are found in the literature; between 
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Objective: To systematically review the psychometric properties and clinical utility of measures of pain 
in neurological conditions.
Data sources: Electronic databases (AMED, CINAHL, MEDLINE, PEDro and Web of Knowledge) were 
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2 Clinical Rehabilitation 0(0)

29% and 81% for people with multiple sclerosis;2–4 
11%–94% for people with spinal cord injuries;5 
41%–84% in adults with cerebral palsy;6 19% and 
74% for stroke survivors;7 40%–85% in people with 
Parkinson’s Disease;8 and about 70% for people 
with Motor Neurone Disease.9–11 This inconsistency 
is explained by the range of measurement tools used, 
patient populations recruited, and assessment proto-
cols undertaken. At present, there is no widely 
accepted method to assess pain in people with neu-
rological conditions, hence the drive for this system-
atic review, which aimed to assess the psychometric 
properties and the feasibility of use (clinical utility) 
so that recommendations regarding the most robust 
and easily used measures could be made.

Methods

The following electronic databases were searched; 
AMED, CINAHL, MEDLINE, PEDro and Web of 
Knowledge, from their inception to February 2013 
using the following keywords:

•• Pain
AND

•• assess* OR measure* OR tool OR outcome OR 
index OR test OR scale
AND

•• stroke OR cerebrovascular accident OR hemiple-
gia OR hemi* OR parkinson* OR sclerosis OR 
head injury OR brain injury OR guillian-barre OR 
motor neurone disease OR neuro*

•• In the PEDro database we searched ‘pain’ AND 
‘neurology’.

Studies published in English were considered for 
inclusion if they assessed the psychometric proper-
ties of a tool to measure pain in adults with a cen-
tral nervous system condition. The psychometric 
properties considered were:

•• validity (concurrent or criterion related; con-
struct or content);

•• reliability (inter-rater or test–retest);
•• ability to detect change (measurement error, 

standardized response mean, standardized error 
of measurement, limits of agreement, minimal 
detectable change, or ability to detect change 
during treatment).

The methods to assess these properties were as 
follows.

•• For concurrent or criterion-related validity: 
(parametric or non-parametric) correlation 
coefficients.

•• For construct or content validity (for ordinal 
scales):
•• internal consistency (Cronbach’s alpha) or 

factor/ principal component analysis;
•• scaling properties: Rasch or Mokken analy-

sis or co-efficients of reproducibility and 
coefficients of scalability (for hierarchy); 
inter-item correlations (for redundancy of 
items);

•• floor and ceiling effects.
•• For reliability: intra-class correlations (for para-

metric data) and kappa statistics (for non-para-
metric data) or percentage agreement.

•• For ability to detect change: measurement error, 
standardized response mean, standardized error of 
measurement, limits of agreement and minimal 
detectable change, or comparisons between groups 
or change over time.

Studies were excluded if they included measure-
ment tools that were a composite of different con-
structs where the data for the pain-related items or 
sub-scales could not be extracted (measures of 
quality of life or condition severity, for example); 
measured psychometric properties or used methods 
other than those listed above; included a sample 
where less than 50% of the participants had a cen-
tral nervous system condition or the data for the 
relevant participants could not be extracted; 
involved patients who did not have a central nerv-
ous system condition, such as peripheral neuropa-
thy or generalized chronic pain.

To select the articles that met the inclusion crite-
ria, the titles, then abstracts and full texts were inde-
pendently screened by the authors. Consensus over 
selection was achieved through discussion, with a 
third party available to arbitrate if needed. As well 
as the databases, reference lists of the articles 
selected for the full text screening were searched 
and, finally, the databases above were searched 
using the names of the selected measurement tools. 
If necessary we contacted the original authors for 
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Tyson and Brown 3

clarification regarding eligibility and for further 
data.

A description of the selected measurement tools, 
the participants, and data about the psychometric 
properties and clinical utility were independently 
extracted by the authors from the selected articles. 
If the results of the extraction or analysis differed, 
disagreements were resolved through discussion. A 
third person was available to arbitrate if agreement 
could not be reached.

First, the clinical utility of the measurement 
tools that met the selection criteria was assessed to 
quantify the practicalities of using the measure-
ment tools. Previously developed criteria based on 
the factors that influenced whether clinicians 
would use a measurement tool in clinical practice12 
were used. These were as follows.

•• Time taken to administer, analyse, and interpret 
the measurement tool: 3 < 10 minutes; 2 = 10–30 
minutes; 1 = 30–60 minutes; 0 > 1 hour.

•• Cost: 3 < £100; 2 = £100–500; 1 = £500–1000; 
0 > £1000.

•• Does the measurement tool need specialist 
equipment and training to use? 2 = no; 1 = yes, 
but simple and clinically feasible; 0 = yes and 
not clinically feasible/unknown.

•• Is the measurement tool portable? Can it be 
taken to the patient? 2 = yes easily (can fit into 
pocket); 1 = yes (in a briefcase or trolley); 0 = 
no or very difficult.

•• Is the measurement tool accessible? Can a 
detailed instruction for application be 
obtained? 2 = yes (full standardized operating 
procedure/instruction manual can be obtained 
from the article or a website); 1 = no, but oper-
ation can be simply worked out from a descrip-
tion in the article; 0 = no operating instructions 
available.

These scores were summated with a maximum of 
12. Measurement tools that score less than 10 
were considered infeasible for use in clinical 
practice and were rejected at this stage. The 
remaining measurement tools were considered 
feasible and their psychometric properties were 
assessed to identify those which would provide 
robust data.

The strength of the psychometric properties 
were assessed using a previously described frame-
work12–14 as follows.

+ weak reliability, validity, or internal consistency = 
scores of < 0.4
++ moderate reliability, validity, or internal 
consistency = scores of 0.4–0.6
+++ good reliability, validity, or internal consistency 
= scores 0.6–0.8
++++ excellent reliability, validity, or internal 
consistency = scores > 0.8

As data from the tests of ability to detect change, 
content, and construct validity and scaling proper-
ties are non-standardized, the acceptable (or unac-
ceptable) limits were not specified but considered 
individually. The measurement properties were 
summarized to aid selection for use in practice. A 
measurement tool needed to obtain ‘good’ or 
‘excellent’ scores for reliability and validity, and 
have some information about the ability to detect 
change before it could be recommended for use in 
clinical practice.

Results

The searches revealed 13 articles that met the 
selection criteria, which assessed 11 measurement 
tools (summarized in Figure 1 and Table 1). Eight 
were rating scales in which the patient identifies 
the intensity of their pain on a scale between no 
pain and the worst pain. The way in which the scale 
was presented varied. In a ‘traditional’ visual ana-
logue scale (VAS), the scale is 10 cm long and the 
participant indicates where their pain lies on the 
scale and that point is measured, giving continuous 
ratio level data in millimetres.15,17,19,20 Other 
designs convert the continuous scale into interval 
categories by adding numeric intervals (usually 
0–10 or 0–5),15,16,18 ordinal categorical data using 
descriptors (such as no pain; mild; moderate; 
severe or very severe pain),15–17 or images (such as 
tick marks or faces with different expressions rep-
resenting pain).15–17,21,23,24 These can be presented 
vertically or horizontally, verbally or in writing; on 
plain paper or with a colour grading (with the col-
our becoming more intense/dark to represent more 
severe pain). The terms used to describe these 
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different designs are inconsistent. The scales with 
descriptors have been called verbal rating scales or 
Likert scales (although it is not clear whether the 
tool is actually presented verbally or in writing); 
and the scales with numbers are referred to as 
numerical rating scales or visual graphic rating 
scales, and those with images as the Faces Pain 
Scale or Visual Grading Scales.

The severity or intensity of pain was the most 
frequent construct measured, but two scales sought 
to evaluate the impact of pain on patients’ everyday 
lives, which was referred to as pain interference. 
These were the Pain Interference section of the 
Brief Pain Inventory and the Graded Chronic Pain 
Disability Score.25–27 One tool specifically assessed 
neuropathic pain,1 while the others focussed on 
nocioceptive/musculo-skeletal pain. Of these, 
hemiplegic shoulder pain was the most frequent tar-
get.15,17,19,20,22–24 One measure was for hip pain in 
adults with cerebral palsy21 and another article 
assessing several tools for unspecified pain.16 None 
of the tools had been tested on a wide range of neu-
rological conditions. The Neuropathic Pain Scale 
has only been tested in people with multiple sclero-
sis,1 while the tools tested with survivors of stroke 
and acquired brain injury focused on shoulder 
pain.15,17,19,20,22–24 The measures of pain interference 

had been most extensively tested, involving adults 
with cerebral palsy, spinal cord injury, and multiple 
sclerosis.18,25,26 Pain in other common neurological 
conditions, such as Parkinson’s disease, Motor 
Neurone Disease, head injury, or a generic neuro-
logical population is un-tested.

All the tools scored above 10 on the assessment 
of clinical utility. They were freely available, sim-
ple ‘paper and pen’ tests and scored full marks on 
the criteria for cost, portability, and need for spe-
cialist equipment. Time to complete the tests was 
not addressed in the articles, but from the details 
given one would expect them to be quick to per-
form. However, one measure of hip pain in people 
with cerebral palsy21 involved a complex assess-
ment of pain intensity during different activities, 
which would be time consuming when used for 
people with limited communication skills. Access 
to the tools’ operating instructions was limited. 
Useable full operating instructions can be obtained 
for the multi-item ordinal scales from the 
authors,23,24 other publications,1 or the web,18,25,26 
but the pain rating scales16–20 did not include operat-
ing instructions, although one could, to some extent, 
work out how the tools were intended to be used 
from their descriptions in the selected articles.

The psychometric evaluation is summarized in 
Tables 2 and 3, and the data extracted from the 
selected articles are detailed in Appendix 1. All the 
selected measurement tools had incomplete devel-
opment and evaluation of the psychometric proper-
ties, particularly reliability and the ability to detect 
change (Table 2). Only one article19 assessed all the 
reliability-related properties (using vertical VASs of 
physiotherapist-graded evaluation of pain) and 
found them inadequate as standard operating instruc-
tions were not used, nor had the assessors been 
trained how to use the tools/perform the assessment 
before testing. Where it had been tested, reports of 
reliability were varied but most indicated moderate 
levels of reliability. There was a difference between 
people with right- and left-sided brain damage.17 
Three measures had no published assessment of reli-
ability in the selected neurological conditions; the 
Ritchie Articular Index,20,22 Pain Interference Scale 
of the Brief Pain Inventory,18,25,26 and Graded 
Chronic Pain Disability Score.18,25,26

Number of publica�ons iden�fied through literature searches. n = 2062

Number of relevant studies iden�fied through screening of abstracts.  n = 214

Number of eligible studies iden�fied through full text assessment. n = 13

Measurement tools with clinical u�lity >9 n = 11

Measurement tools with complete, robust psychometrics
recommended for use in clinical prac�ce. n = 0 

Figure 1. Showing the flow of articles through the 
systematic review.
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Table 1. Measures of pain selected from the literature search with details of the type of measure and the clinical 
utility.

Measurement tool Type of measure

Faces Pain Scale (6 and 7 
level versions)15–17

Ordinal scale. Patients locate the severity of their pain on a vertical scale with 6 or 7 
different facial expressions, expressing increasing levels of pain/distress. Different time 
scales are used: no time frame15,17 or ‘average pain over the 24 hours’.16

Likert Pain Scale or Verbal 
Rating Scales (VRS)15–17,19,20

Ordinal scale. Patients rate the severity of their pain against a series of descriptors (e.g. 
‘mild’, ‘moderate’, or ‘severe’) where no pain is the lowest and the worst imaginable 
pain is the highest score. The choices may be presented verbally or in writing, or both. 
Different time scales are used: no time frame15,17 or ‘average pain over the 24 hours’.16

Numeric Rating Scales 
(NRS)15–19

Interval scale. Patients rate the severity of their pain against a series of numbers (0–10 
or 0–100), where no pain is the lowest and the worst imaginable pain is the highest 
score. Different time scales are used: no time frame15 or ‘average pain over the 24 
hours’.16

VAS (horizontal or 
vertical)15,17,18,20,23,

Continuous, ratio data. Patients rate the severity of their pain on a 10 cm line anchored 
at 0 (no pain) to ‘worst possible pain’ (10 cm), generally with no other indicators 
presented on the measurement line and no specified time scale.

Physiotherapist graded VAS 
(vertical)19,22

Continuous, ratio data. Physiotherapists graded the severity, frequency, and 
‘bothersomeness’ and site of patients’ hemiplegic shoulder pain following their clinical 
assessment based on patients self-report of pain; muscle activity, posture, presence of 
subluxation; emotional state and carers’ report. No time scale specified.

Neuropathic Pain Scale1 Ordinal scale. Nine items scored on an 11-point (0–10) Numeric Rating Scale 
(horizontal with anchor points describing ‘none’ and ‘worst imaginable’ pain). Items 
asked about intensity and unpleasantness of the pain and how sharp, hot, dull, and cold 
the pain feels, plus how sensitive and itchy the skin feels and a descriptive item regarding 
the frequency of the pain. No time scale specified.

Pain Assessment 
Instrument for cerebral 
palsy (for hip pain)18,21

Ordinal scale measuring hip pain in adults with cerebral palsy. 12 diagrams of activities; 
six usually cause hip pain and six do not. Severity of pain in each activity is rated using 
the FPS-7. Patients are asked whether they have experienced pain during the activity and 
how much it hurt. No reference to time scale. The location of the pain also rated using 
a body map.

Ritchie Articular Index (for 
shoulder pain)20,22

Ordinal scale assessing (shoulder) joint tenderness. The assessor rates the patient’s 
response to passive movement (external rotation and abduction) of the shoulder joint 
on a 4-point single-item scale: 0 = no pain; 1 = complains of pain; 2 = complains of pain 
and winces; 3 = complains of pain, winces, and withdraws.

ShoulderQ (for shoulder 
pain)23,24

Ordinal scale of shoulder pain intensity and timing using a mixture of formats. One 
‘yes/ no’ question (‘do you have shoulder pain?’). Two items scored with a 4-point 
Likert scale (‘when do you have pain?’ and ‘how severe is your pain overall?’. Four items 
scored with a 3-point Likert scale (‘does your pain wake you at night?’, ‘how many times 
per night?’, ‘does the pain interfere with therapy?’, ‘If so now much?’. One item scored 
on a 5-point Likert scale (‘how severe is your pain compared with last week?’). Two 
6-point Likert scales (‘which tasks increase your pain?’ and ‘which interventions relieve 
your pain?’. Three items scored on a numeric rating scale (0–10) regarding severity of 
pain at rest, on movement, and at night

Pain Interference 
Scale of the Brief Pain 
Inventory18,25,26

Ordinal Scale. Items scored on a numeric rating scale (0–10) and then a composite 
(averaged) score of all the items is calculated. 7 items (the original tool) ask about the 
impact of pain on general activity, mood, mobility, work, relationships, sleep, enjoyment 
of life over the previous week. 10-item version added items regarding pain interference 
on self-care, recreational activities, social activities. 12-item version also asked about 
interference on cognition and communication.

Graded Chronic Pain 
Disability Score18,25,26

Ordinal Scale. Three items using a numeric rating scale (0–10) to score how the pain 
interfered with daily activity; recreational, social and family activities and the ability to 
work in the previous week’. Responses are averaged to produce a composite score.

FPS: Faces Pain Scale; VAS: visual analogue scale.
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Table 2. Summary of the reliability of tools measuring pain in neurological conditions.

Scale Assessed with Construct 
measured

Test–retest 
reliability

Inter-rater 
reliability

Responsiveness/
sensitivity to change

Faces Pain Scale-6 
or 715–17

Adults with CP Pain intensity Not tested Not tested Not tested
Stroke Shoulder pain 

intensity
++ LHBD; ++ 
RHBD

++ LHBD; + 
RHBD

Not tested

NRS15,16,18 Adults with CP Pain intensity Not tested Not tested Not tested
Verbal Rating 
Scale/Likert Scale 
over 5 or 16 
points15–17

Adults with CP Pain intensity Not tested Not tested Not tested
Stroke Shoulder pain 

intensity
+ LHBD; ++ 
RHBD

++ LHBD; 
++RHBD

Not tested

VAS/NRS15–17 Stroke Shoulder pain 
intensity

++ LHBD; + 
RHBD

+++ LHBD; +++ 
RHBD

Not tested

Horizontal 
or vertical 
VAS15,17,19,20

Stroke Shoulder pain 
intensity

Intensity ++; 
frequency 
++/+++; 
bothersomeness 
++

Intensity 
++/+++; 
frequency 
++/+++; 
bothersomeness 
++

Intensity ±60 
points; frequency 
±80 points; 
bothersomeness 
±77 points

Pain Assessment 
Instrument of CP21

Adults with CP Hip pain 
intensity

++ Not tested Not tested

ShoulderQ23,24 Stroke Shoulder pain 
severity

++ Not tested Differences between 
responders and 
non-responders to 
treatment. Changes 
in total score seen 
during rehabilitation. 
Change >3 has 93% 
PPV to identity 
a responder to 
treatment

Neuropathic Pain 
Scale1

Multiple 
sclerosis

Neuropathic 
pain severity

Total and 
individual items 
++

Not tested Limits of agreement 
±14 points

CP: cerebral palsy; LHBD: left hemisphere brain damage; NRS: Numerical Rating Scales; PPV: positive predictive value; RHBD: 
right hemisphere brain damage; VAS: visual analogue scale.

The validity of the tools had received more 
attention (Table 3). Where assessed, the tools 
were uni-dimensional and, where factor analysis 
had been used, demonstrated that pain intensity 
and pain interference were separate constru
cts,15–17,25–27 while neuropathic pain was based on 
three constructs; alien, familiar, and superficial 
pain perceptions.1 None of the ordinal scales had 
undergone evaluation against item-response the-
ory. Inter-item correlations demonstrated that 
there was no redundancy of items in the 

Neuropathic Pain Scale (for people with multiple 
sclerosis),1 but this property was untested in the 
other ordinal scales. When reported, the full 
range of scores was used in all the tools indicat-
ing a lack of floor or ceiling effects.15–17,19,20,25–27 
Criterion-related validity between measures of 
pain intensity was moderate to good, while con-
current validity between measures of pain inten-
sity and pain interference, mood (or psychological 
functioning), and quality of life was weak to 
moderate.
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Considerable attention had been given to the 
way in which the items should be presented for best 
effect and differences between patient groups were 
noted. Using complex images, such as facial expres-
sions, was unsuccessful as many patients, particu-
larly those with right-hemisphere damage, struggled 
to recognize that the images represented pain (rather 
than sadness or anger) and few were able to rank 
them in the correct order of severity.16,17 However 
the use of numeric rating or VASs was the preferred 
style for people with left hemisphere damage.17 
Both groups found rating scales using verbal or 
written descriptors least acceptable.16,17

Discussion

To the authors’ knowledge this is the first attempt 
to systemically evaluate measures of pain in neuro-
logical conditions and so comparisons are limited. 
Despite the variety in the purpose and format of the 
selected tools, the review has revealed that none 
have been adequately developed and evaluated to 
recommend them for use in clinical practice or the 
research setting. All are straight forward and feasi-
ble to use but, as yet, it has not been demonstrated 
that they provide robust information.

All the measurement tools had undergone some 
examination of the concurrent and criterion-related 
validity and generally demonstrating a moderate 
correlation between measures of pain, and as would 
be expected, weak–moderate relationships with 
other constructs, such as mood and quality of life.

Content validity had received less considera-
tion. Apart from the ShoulderQ,23,24 the selected 
measurement tools were all originally developed 
for people with other painful conditions and then 
applied to neurological conditions. In doing so, it 
has been assumed that the content reflects neuro-
logical patients’ experience of pain. This is logical 
when the construct being measured is pain inten-
sity as, initiatively, this is a universal and para-
mount issue. However, it is notable that there are 
no reports of patients’ involvement or consultation 
in the development or validation of these tools, and 
so it unknown to what extent they capture the 
issues that are important to the patients; other 
aspects of pain, such as the frequency or the nature 

of the pain, may be as high, or higher, priority. 
Patient consultations are needed to establish the 
content validity of the visual analogue and rating 
scales and the important aspects of pain that should 
be measured.

The extent to which the scales of pain interfer-
ence are fit-for-purpose in neurological conditions 
is more uncertain. Although they have apparent 
face validity, the items involve evaluation of the 
pain’s impact on everyday activities (such as 
mobility, sleep, and self-care) that are frequently 
affected by the neurological condition, independ-
ent of any pain. Consequently patients may strug-
gle to identify whether activity limitations are due 
to pain or other impairments. Further work to 
explore neurological patients’ experience of pain 
and its impact is a priority to ensure that measures 
reflect the problems that are the most relevant and 
important to them. Our findings of similar degrees 
of reliability and validity across groups gives some 
support to the assumption that the nature of pain 
and the associated difficulties generalize from one 
clinical group to another, and thus that psychomet-
ric properties for measurement tools could general-
ize between clinical conditions. Nevertheless, 
further work is needed to more comprehensively 
assess measurement tools across clinical groups 
and test this assumption.

The scaling properties of the ordinal scales were 
largely un-explored. There had been evaluation of 
floor and ceiling effects (which were found to be 
absent) in the Neuropathic Pain and pain interfer-
ence scales,15–17 but the Neuropathic Pain Scale1 
was the only tool in which redundancy of items had 
been assessed (and found to be absent). Other 
important aspects of scale construction, such as the 
hierarchy of items and fit to the Rasch (or similar) 
measurement model, have not been evaluated. This 
is an important omission as the scores for the multi-
item scales are summated (for the Pain Interference 
Scale18,25,26) or an average taken (for the Graded 
Chronic Pain Disability Score18,25,26). This is an 
inappropriate use of the data from the measures as 
these calculations assume continuous (interval or 
ratio level) data, while the data produced are cate-
gorical (ordinal or nominal level). It is a relatively 
simple process to use Rasch analysis (or similar) to 
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assess and modify scale structure so that ordinal 
data can be converted to interval level and then 
summated (or composite/averaged) scores calcu-
lated and parametric statistics used. This analysis 
needs to be undertaken with some urgency, as the 
continued use of ordinal data as if it were continu-
ous could lead to ineffective clinical decisions or 
inaccurate research conclusions being made. In 
addition, future publications should require that the 
full operating procedure or instruction manual is 
included or made easily available.

Reliability of the selected tools had received 
less attention than the validity, particularly inter-
tester reliability, which was only assessed for two 
tools.17,19 As pain is inherently subjective and its 
evaluation is dependent on self-report, one could 
argue that inter-tester reliability is not an issue. 
However, as many patients with neurological con-
ditions have difficulty completing standardized 
measurement tools, it is common practice for oth-
ers (staff, family, or carers) to assist them, and the 
way in which they do this is likely to impact on the 
scores obtained. This hypothesis is supported by 
Pomeroy et al.19 who reported poor inter-tester reli-
ability (once the scores for people with no pain 
were removed) when using VASs in a clinical set-
ting, which they attributed to lack of standardiza-
tion and assessor training. If these methods were 
used in clinical practice, they could cause ineffec-
tive, or possibly harmful, clinical decisions to be 
made. More thorough assessment of test–retest and 
inter-tester reliability and ability to detect change is 
needed to address this issue. More thorough oper-
ating (and scoring) instructions are also needed to 
establish how patients should complete the scales 
and how others should/could help them.

Measuring pain in people with neurological 
conditions is a challenge as its inherently subjec-
tive nature means evaluation tools rely on self-
report, but confounding impairments make this 
difficult for many patients. Cognitive, communica-
tion, and/or visual impairments can limit patients’ 
ability to understand the questions, transfer their 
experience to a score, or express their answer. 
Alternative ways of obtaining scores, such as 
reports from caregivers or scores based on patients’ 
behavioural responses, show poor agreement with 

self-report and open to misinterpretation.19,21 Thus, 
self-report of pain would appear the most effective 
design to use and the imperative is to establish the 
most effective way to elicit an accurate report. 
However, no single format suits all patients. People 
with left hemisphere damage prefer and report 
most reliably when using visual images or numbers 
(but not words), while those with right hemisphere 
damage do better when reporting their pain using 
simple images or numbers (but not written or ver-
bal responses).17 Both stroke survivors and adults 
with cerebral palsy have difficulty recognizing that 
complex images, such as facial expression, repre-
sent pain and could not rank them in order of sever-
ity.16,17 Thus, the Facial Pain Scale should not be 
used. Overall, numerical rating or VASs were the 
most effective.16,17 Although there is no evidence to 
demonstrate a difference, it has become accepted 
that a vertical rating scale is preferable to a hori-
zontal one as it reduces the challenge for people 
with visual, scanning, or attention deficits; a colour 
grading may also be helpful.15–17,19,23,24 However, 
further work is needed to identify the optimal 
presentation(s) and method(s) of data collection 
across a range of neurological conditions and 
impairments.

Study limitations

The quality of this review is dependent on the arti-
cles identified. Although we had thorough search 
strategies, we only included publications in 
English. There may have been relevant publica-
tions in other languages that we missed. We also 
did not attempt to identify unpublished data or the 
grey literature, so there may have been a publica-
tion bias in the data that we identified. To our 
knowledge, this is the first systematic review to 
specifically assess the clinical utility of measures 
of pain in neurological conditions. The system we 
developed to assess the utility was based on our 
clinical experience, with consensus from neuro-
logical physiotherapists and the judgements of 
quality were arbitrary. Although they have strong 
face validity, such judgements cannot be assumed 
to be appropriate for other healthcare systems or 
other areas of clinical practice.
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Clinical messages

•• The selected pain measurement tools 
were feasible to use, but none demon-
strated sufficient psychometric proper-
ties to recommend.

•• Numeric rating scales or VASs appear to 
suit most patients, while written rating 
scales seem least effective. People with 
right hemisphere damage struggle with 
images and written layouts, while people 
with left hemisphere damage struggle 
with written and verbal layouts.

•• Measures involving complex images, 
such as facial expression, should not be 
used as patients find them difficult to 
interpret and rank.
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